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ABSTRACT

Thisarticledescribeshowwiththeadventofcomputer-basedtechnology,thereismovementfrom
manualtoautomatedsystemsfordifferentaspectsoftheeducationsystem.Testingisanessential
partofteachingprocessthathelpsacademicsinclassifyingthelevelofstudentsandevaluatingthe
outcomesof their teachingprocess.The testingprocessrequiresa largeamountofattentionand
professionalism.AutomatedTestPaperGeneration is a systemapplying the shuffling algorithm
indesigningdifferentsetsofquestionswithout repetitionandduplication. Ithelps thefaculty in
developinganddesigningexamswithaparticularlevelofdifficultyrequiredinevaluatingthestudents
byusingtheutility-basedagent.Thesystemincludesaknowledgebaseofmanyquestions’typesthat
arelinkedtoatestenginewherethefacultycanspecifythetypeandthedifficultyleveloftheexam
andthenthesystemwillassembletheexamandproducetheoutputaselectronicorpaper-based.
Questionswillbepickedrandomlyfromtheknowledgedatabase.Thisautomatedsystemprovides
costsavingandtimeefficientsolutions.
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1. INTRodUCTIoN

Many problems facing exam designing process, the necessity to solve this is the authors’ main
motivationindevelopingthissystem.Themostimportantoneinthattheprocessofdesigningexam
papersisaredundantandverytime-consumingprocessthatwilltakeplacemanytimesduringeach
semester,whichformsachallengetotheexaminerespeciallywithallothercommitments.Also,exam
designprocessrequiresexperienceandmanyexaminersfaceproblemsinadjustingthedifficulty
leveloftheexamforthedifferentsectionsofthesamecoursewhichcausefairnessproblems.And
forexaminerswithlittleexperienceformattingthequestionstructureisverydifficult.Thenecessity
tochangeandupdatethequestionknowledgebasestoguaranteeversatilitiesisveryimportantfor
examinersandtheprocessofkeepingoldquestionsregisteredtoavoidredundancyisaveryimportant
task.Thestoringandutilizationofgeneratingworkbyaddingallnewupdatedandmodifiedquestions
toquestionsknowledgebaseandwillhelpsavingorganizationexperienceandknowledge.Researchers
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noticedthatsomeoftheavailableliteraturereviewsandresearchfocusonshufflealgorithmand
otherresearchfocusontheutilitybasedagent.Thisresearchcontributestothebodyofknowledgeis
combinedbothutility-basedagentandshufflingalgorithmfortestpapergeneration.

1.1. Proposed Solution
Tosolveaboveproblems,weneedtodevelopatestpapergenerationsystemthatislinkedtoquestions
knowledgebase.Theexaminerswilllogintothesystem,specifythequestiontypeandthedifficulty
levelandotherrequiredattributes,andthenthesystemwillautomaticallyassembletheexampaper
whichwillsavethetimeandeffortoftheexaminerandenhancestandardsandunifiedthelevelof
difficultybetweendifferentsections.So,thisapplicationaimstohelpexaminers,facultymembers
inparticularinoneofthemostimportanttasksineducationandtrainingenvironmentbyproviding
themwithawell-designed,securewaytocreateexams.Thesystemaimstodevelopatestpaper
generationsystemforcollegesatPrincessNourahbintAbdulrahmanUniversity(PNU),inthefuture;
itwillbeforexaminersingeneral(Universities,Schools,andexaminersinTrainingandEducational
centers).Itaimstoachievethefollowingobjectives:

• Reducethetime,whichallocatedfortestingthegenerationprocessbyprovidinganautomatic
waytoaccomplishthetask.

• Helpexaminersinchoosingtheappropriatelevelofdifficultyandunifyitthroughtheexam.
• Helptoavoidredundanciesbykeepingarecordofrecently-chosenquestions.
• Provideaunifiedtoolforalleducatorstoachieveconsistency.
• Provideasecuredtoolthatchoosesrandomlyfromavastquestionknowledgebase.
• Ensureismorecomplyingwitheducationalstandardsbyprovidingversatiletypesofquestions

thatcanbechosenaccordingtotherequiredtesttype.

2. BACKGRoUNd INFoRMATIoN

The test development process is a very critical task in the educational environment that should
guaranteecomprehensivenessandaccuracyandshouldcoverallpartsofthecourses.Examsinclude
differenttypesofquestionsandmeantotestknowledgeandskills.Inthee-learningcontext,oneof
theindispensablecomponentsistheE-testsysteminvolvingtestgeneration,delivery,evaluation,
andresultspublishing(Hua&Hairui,2008).Questionsareusefulandusedtorecognizeanydeficits
inthelearner’sknowledgeandenhancethelearningprocessandoutcomes.InAutomaticQuestion
Generation(AQG)field,mostofAQGsystemsfocusonthetext-to-questiontask,whereasetof
content-relatedquestionsaregeneratedbasedonagiventext.Usually,theanswerstothegenerated
questionsarecontainedinthetext(Ci&O’Farrell,n.d.).

2.1. General Test Items Categories

• Objective Items:Requirestudentstoselectthecorrectresponsefromseveralalternativesorto
supplyawordorshortphrasetoansweraquestionorcompleteastatement(Liu,etal.,2010).

• Subjective or Essay Items: Permit the student to organize and present an original answer.
Objectiveitemsincludemultiple-choice,true-false,matchingandcompletion,whilesubjective
items include a short-answer essay, extended response essay, and problem-solving and
performancetestitems(Liuetal.,2010).

2.1.1. Exams Preparation Issues
ToprepareExams,thefollowingspecificandaccuratestepsareneeded(CenterforInnovationin
TeachingandLearning,n.d.):
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