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ABSTRACT

Intelligentcomputer-assistedlanguagelearning(ICALL)isamultidisciplinaryareaofresearchthat
combinesnatural languageprocessing (NLP), intelligent tutoringsystem(ITS), second language
acquisition(SLA),andforeignlanguageteachingandlearning(FLTL).Intelligenttutoringsystems
(ITS)areabletoprovideapersonalizedapproachtolearningbyassumingtheroleofarealteacher/
expertwhoadaptsandsteersthelearningprocessaccordingtothespecificneedsofeachlearner.This
articlereviewsanddiscussestheissuessurroundingthedevelopmentanduseofITSsforlanguage
learningandteaching.First,theauthorslookatICALLhistory:itsevolutionfromCALL.Second,
issuesinICALLresearchandintegrationwillbediscussed.Third,theywillexplainhowartificial
intelligence (AI) techniquesarebeing implemented in languageeducationas ITSand intelligent
languagetutoringsystems(ITLS).Finally,thesuccessfulintegrationanddevelopmentofITLSwill
beexplainedindetail.
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1. INTRodUCTIoN

Computer-Assisted Language Learning (CALL) has been implemented in the classrooms since
technologiesallowlearnerstoapplythemintheirlearningprocessfreefromtimeandspaceboundaries.
TherearedifferentphasesforthedevelopmentofCALL,includingthetermsBehavioristic/Structural
CALL,CommunicativeCALLandIntegrativeCALLpopularizedbyWarschauer(1996;2000).With
theaidofIntegrativeCALL,languagelearningbecomesanongoingprocessratherthanisolated
stepsinthecomputerlab.Learningiscontinuouswhentechnologiesareusedfreely.BasedonBax’s
(2003)descriptionofan‘integrated’approachtoCALL“physicallocationofthecomputerisinevery
classroom,oneverydesk,ineverybag”(p.21).

Themaingoalof thedevelopmentofcomputersystemsfor intelligent tutoringis toprovide
studentswiththesameeducationaladvantagesasahumantutorcanoffer(Anderson,Boyle,&Reiser,
1985;Brown&Greeno,1984;Lesh&Kelly,1996;Sleeman&Brown,1982;Vidal-Abarca,Gilabert,
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Ferreretal.,2014).Fromtheearlyemergenceofcomputerscience,computershavebeenseenas
capabledeviceswithpotentialtoimprovethequalityofeducation.Incomputer-assistedinstruction
(CAI),therearenowover1,000,000piecesofeducationalsoftwareavailablewhichareincontrast
withIntelligentComputer-AssistedInstruction(ICAI).ICAIprogramsarethosewhich“simulate
understandingofthedomaintheyteachandthatcanrespondspecificallytothestudent’sproblem-
solvingstrategies”(Anderson,Boyle,&Reiser,1985,p.456).ThelowqualityofCAIsoftwareand
thedispleasureofteacherswithusingsucheducationaldevicesledtotheintegrationofartificial
intelligence(AI)techniquesintothedevelopmentofICAI.

From1950sto1980s,differentreasonswerebehindthefailureofintegratingAIintoeducational
devices:a)highcostofICALdevices,b)thelargeamountoftimenecessarytocreateICALdevices,
andc)lackofestablishedparadigmforenablingstudentsacquireknowledge[althoughtheseobstacles
arenowbeingovercome](Anderson,Boyle,&Reiser,1985).

Historyofintelligentsystemswaslargelymisunderstoodandover-estimatedandtheachievement
ofintelligentsystemswasveryunrealistic(Duquette&Barrière,2001),andmorerealisticpurposes,
subdivision and reconsideration were taken into account in this field after failing of previous
expectations. Natural Language Processing (NLP) and Intelligent Tutoring Systems (ITS) have
emergedastwomajorfields.Parsingofnaturallanguageinput,eitherwrittenorspoken,anderror
correction,machinetranslation,andchatbots(programsthatyoucanconversewith)areaddedto
NLP. InFarsi (Tafazoli,2011),Thai (Danuswan,Nishina,Akahori,&Shimizu,2001), Japanese
(Nagata, 2002), and English (Tokuda & Chen, 2004), some studies were conducted on error
correction,oftenasapartofatutoringsystem.ITSactslikeahumantutorwiththeabilitytomatch
totheindividualstudents’learningneeds(Moundridou&Virvou,2003).ITSsaveinformationthata
teacherwouldhaveonthecontenttobetaught,thestudent,andthepedagogicalstrategies(Curilema,
Barbosab,&deAzevedo,2007).ITShasfourcomponents(Kang&Maciejewski,2000):1)Expert
KnowledgeModule,whichprovidestheinformationtobetaught;2)StudentModelModule,which
isadynamicrepresentationofthestudent’scompetence;3)TutoringModule,whichdesignsand
regulatesinstructionalinteractionswiththelearner;and4)UserInterfaceModule,whichcontrols
theinteractionsbetweenthesystemandthelearner.

ThispaperreviewsanddiscussestheissuessurroundingthedevelopmentanduseofITSfor
languagelearningandteaching.Firstly,welookatICALLhistory:itsevolutionfromCALL.Then,
issues in ICALL research and integration will be discussed, and we will explain how Artificial
Intelligence(AI)techniques,suchasITSandIntelligentLanguageTutoringSystems(ITLS),are
beingimplementedinlanguageeducation.Finally,thesuccessfulintegrationanddevelopmentof
ITLSwillbeexplainedindetail.

2. SHIFTING FRoM CALL To ICALL

In the last twodecades, thedevelopmentofCALLtutorshasbeen thecenterofattention in the
field(Heift&Shulze,2003).ACALLtutorevaluatesstudents’responsesandgivesfeedback.This
computersystemcheckssimple“right”or“wrong”responses in thestudent input,sofill-in-the-
blanksandmultiple-choicetasksarefrequentlyused.InthissimplestversionofCALL,learners’
responsesarecomparedtopre-storedanswers,letterbyletter,toseeiflearners’answersarerightor
wrong.Whenaccurateresponsesarepredictable,learnersdonotmakeanygrammaticalmistakes,
orimaginederrorscorresponddirectlytointendedfeedback,thesimplepatternmatchingcanwork
welltodetecterrors(althoughsomelinguisticerrors,suchasembeddednon-definingrelativeclauses
happen,maynotworkfordiagnosis).Nevertheless,activitiesthatcannotbelistedareproblematicin
thissystem.Limitationsofthissystemcancreateproblemsinperformingsomeactivitiesfrequently
usedinlanguageeducation.

Providingpersonalizedfeedbacktoindividuallearnersonlanguageformsandrulesisanother
motivationforthedevelopmentoftutors.Performingerrordiagnosis,errorcorrection,andgenerating
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