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ABSTRACT

Computffingtheoryanalyzesabstractcomputatffionalmodelstorffig-
orouslystudythecomputatffionaldffifficultyoffvarffiousproblems.
Introductorycomputffingtheorycanbechallengffingfforundergrad-
uatestudents,andtheoverarchffinggoaloffourresearchffistohelp
studentslearnthesecomputatffionalmodels.Themostcommon
pedagogfficaltoolfforffinteractffingwffiththesemodelsffistheJavaFor-
malLanguagesandAutomataPackage(JFLAP).Wedevelopeda
JFLAPserverextensffion,whffichacceptshomeworksubmffissffions
ffromstudents,evaluatesthesubmffissffionascorrectorffincorrect,and
provffidesawffitnessstrffingwhenthesubmffissffionffisffincorrect.Ourex-
tensffioncurrentlyprovffideswffitnessffeedbackffordetermffinffistfficffinffite
automata,nondetermffinffistfficffinffiteautomata,regularexpressffions,
context-ffreegrammars,andpushdownautomata.
InFall2019,weranaprelffimffinaryffinvestffigatffionontwosynchro-

nffizedsectffions(ControlandStudy)offtherequffiredundergraduate
courseIntroductffiontoComputerScffienceTheory.TheStudysectffion
(n=29)usedourextensffionfforffivetargetedhomeworkquestffions,
andtheControlsectffion(n=35)submffittedtheseproblemsusffing
tradffitffionalmeans.TheStudysectffionstronglyoutperfformedthe
Controlsectffionwffithrespecttothepercentoffperffecthomework
gradesfforthetargetedhomeworkquestffions.Ourmostffinterestffing
resultwasstudentpersffistence:wffithonlytheshortwffitnessstrffing
asffeedback,studentsvoluntarffilypersffistedffinsubmffittffingattempts
untffilcorrect.

1 BACKGROUNDANDRELATEDWORK

WedevelopedtheDffidactfficAndVffisualInterffacefforDevelopment
(DAVID)extensffiontoJFLAP[2].TheDAVIDextensffionsends“Intro
toCSTheory”homeworksubmffissffionsffromstudentstoaffeedback
server.Forffincorrectsubmffissffions,theserverprovffidesffimmedffiate
ffeedbacktothestudentvffiaawffitnessstrffing,astrffingonwhffichthe
submffissffionffaffils.Weffoundthatwffithonlywffitnessstrffingffeedback,
studentswouldpersffistffinsubmffittffingattemptsuntffilcorrect.
WementffionthatAutomataTutorffisanalternatffiveffeedbacktool

fforcomputffingtheory.Versffion2provffidesagraphfficaluserffinterfface
sffimffilartoJFLAPwffithaddffitffionalffeaturesffincludffingautomatedgrad-
ffing.PresentedffinMay2020,Versffion3[1]hasmanyaddedffeatures,
ffincludffingthosethatweffimplementedontopoffJFLAP.

Permffissffiontomakedffigffitalorhardcopffiesoffpartoralloffthffisworkfforpersonalor
classroomuseffisgrantedwffithoutffeeprovffidedthatcopffiesarenotmadeordffistrffibuted
fforproffitorcommercffialadvantageandthatcopffiesbearthffisnotfficeandtheffullcffitatffion
ontheffirstpage.Copyrffightsfforthffird-partycomponentsoffthffisworkmustbehonored.
Forallotheruses,contacttheowner/author(s).
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2 RESULTS

OntheffivetargetedhomeworkquestffionswheretheStudysectffion
usedtheDAVIDextensffion,theStudysectffion’saveragegradewas
alwayshffigherthantheControlsectffion’saveragegrade(Fffigure1).
WeusedANOVAwffithathresholdoffp<0.050tocomparethegrade
dffifferencesbetweenthesectffions.Onthreeofftheffivehomework
questffions(DFA,RegEx,andPDA),theStudysectffion’shffigherscore
wasstatffistfficallysffignffifficant(p=0.001,p=0.030,andp=0.000,
respectffively).Fortheothertwoquestffions(NFAandCFG),there
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wasnostatffistfficallysffignffifficantdffifferencebetweenthesectffions.

Fffigure1:Percentageoffstudentswhoearnedaperffectgrade
ffromanexperffiencedproffessor.“C”ffisControl;“S”ffisStudy.

3 DISCUSSIONANDFUTUREWORK

Wehavethreeresults.1Fffirst,studentsknewtheywouldgetpartffial
credffitfforffincorrectsolutffions,yetstudentspersffisteduntffilgettffinga
correctanswerffromtheextensffion.Thffisbehavffioralphenomenonffis
voluntarypersffistence.Second,ffeedbackoffasffingle,shortwffitness
strffingrequffiresthestudenttoactffivelylearnffinordertosolvethe
questffion.Thffird,weproposeanalternatffivetopartffialcredffit:targeted
yetsuccffinctffeedbackthatexplaffinswhatwentwrongffincombffi-
natffionwffithunlffimffitedresubmffissffions.Wearemostexcffitedabout
studentvoluntarypersffistence.Inourffullffinvestffigatffion,wewffilltest
twonewhypotheses:(1)wffitnessffeedbackffistheapproprffiatetype
offffeedback,and(2)partffialcredffitffisnotneeded.
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