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ABSTRACT

Computfingtheoryfisanfimportantpartoffcomputerscfienceeduca-
tfion,fintroducfingstudentstocomputatfionaflmodeflsofffincreasfing
powertostudypossfibfiflfitfiesandflfimfitatfionsoffcomputatfion.The
subjectfis,however,veryabstractandmathematficafl,andstudents
offtenstruggflewfithfit.Studentsmustmastervarfiouscomputatfionafl
modefls,buttherefisofftenaflengthydeflayffromthetfimeamodefl
fisfintroduceduntfiflastudentgetsffeedbackonthefirreflatedassfign-
ment.Durfingthfistfime,thecoursehastypficaflflymovedffarahead,
andstudentsbecomeprogressfiveflymoreflost.Toaflflevfiatethfisprob-
flem,wedeveflopedaprototypeoffanautomatedffeedbacktooflffor
CStheory,whfichextendsthewfideflyusedJFLAPsofftware.Our
tooflcurrentflyhandflesstudentsubmfissfionsoffdetermfinfistficand
non-determfinfistficfinfiteautomata,reguflarexpressfions,context-ffree
grammars,andpush-downautomatahomework,whereanfinstruc-
torspecfifiesthetargetflanguageandthestudentsrecefivefimmedfiate
ffeedbackonthefirsubmfissfions.Currentfly,fforfincorrectsubmfissfions,
theffeedbackfisfinthefformoffa“wfitness”strfing,specfiffyfingastrfing
onwhfichthesubmfissfionffafifls.Beyondreguflarflanguages,ourtoofl
attemptstosoflveundecfidabfleprobflems;ffortunatefly,theundecfid-
abfiflfitydoesnotoccurontypficaflhomeworkassfignments.Weare
coflflectfingpreflfimfinaryevafluatfiondataffromstudentsusfingthepro-
totypetooflfinthefircourse.Inourffuturework,wewfiflflanaflyzethe
data,andweafimtoproduceautomatedpartfiaflcredfit(aflongwfith
thewfitnessffeedback)usfingSATandQBFsoflvers.

CCSCONCEPTS

•Socfiaflandproffessfionafltopfics→ Studentassessment;•The-
oryoffcomputatfion→ Grammarsandcontext-ffreeflanguages;
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1 BACKGROUNDANDRELATEDWORK

Computfingtheoryfisdfificufltfforbegfinnerstudentssfincemanyoff
theconceptsarecompflficatedandabstract.Infintroductorytheory
courses,studentsareaskedtoconstructfinfiteautomata,reguflarex-
pressfions,context-ffreegrammars,push-downautomata,andTurfing
machfinesthatrecognfizecertafinflanguages.JFLAP(www.jflap.org)
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fisapopuflartooflfforstudentstofinteractwfiththeseconcepts.We
havedeveflopedanextensfiontoJFLAPthatacceptshomework
submfissfionsffromstudents,gradesthesoflutfion,andprovfidesa
wfitnessstrfingwhenthesubmfissfionfisfincorrect.Anaflternatfive
toofl,AutomataTutor(https://automata-tutor.modefl.fin.tum.de/),
provfidessfimfiflarffunctfionaflfity,butfitsscopefisflfimfitedtoreguflar
flanguages[1,2].

2 METHODSANDRESULTS

ThetooflthatwehavedeveflopedfisanextensfiontoJFLAPthat
connectswfithagradfingserver.Thfisaflflowsstudentstosoflveas-
sfignmentsusfingJFLAPandthenuseourextensfiontosubmfitthefir
soflutfionfforapartficuflarprobflemtoourgradfingserver.Then,our
gradfingserveroffersffeedbackoffwhetherthesoflutfionfiscorrect
andawfitnessstrfingfiffthesoflutfionfisfincorrect.Forequfivaflence
checkfingoffcontext-ffreeflanguages,whfichfisanundecfidabfleprob-
flem,wereflyonthestudyoffmanyhomeworkassfignmentsand
submfissfions,wherefforeachfincorrectsoflutfiontherewasawfitness
strfingoffflengthatmost10[3].
InFaflfl2019,wearerunnfingapreflfimfinaryevafluatfionoffthe

eficacyoffourffeedbacktoofl.Twosynchronfizedsectfionsoffthe
IntroductfiontoComputerScfienceTheorycoursesharethesame
finstructor,coursedeflfiverystyfle,provfidedmaterfiafls,homework
assfignments,anaflogousmfidtermexams,andacommonfinaflexam.
Thecontroflsectfionsubmfitsthefirhomeworksoflutfionsusfingtra-
dfitfionaflmeanswhfiflethestudysectfionfisrequfiredtouseourtoofl
onseflectedhomeworkassfignments.Wesurveystudentsonthefir
experfiencefinthecourseandonusfingourtoofl,coflflectthefirgrade
data,andmonfitorthefiruseoffourtoofl.

3 FUTUREWORK

InSprfing2020,wewfiflflanaflyzetheevafluatfiondataandusethfis
tofimproveourtoofl.InFaflfl2020,wewfiflflrunaflarger-scaflestudy
usfingthefimprovedtooflandfinvestfigateprovfidfingpartfiaflcredfit
usfingSATandQBFsoflvers.Seehttps://cs.rfit.edu/~affct/fforupdates.
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