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ABSTRACT

Although the technology for theautomaticgradingofmultiple-choiceexamsexists, it isneither
efficientnorasautomaticasitclaimstobe.Allproposedmethodshaveapredefinedanswersheet
formatthatlookslikeacrosswordstableorachessboard.Becauseofthisformat,allquestionsmust
havethesamenumberofchoices.Suchananswersheetisnotclear,andcandidatestakingtheexam
canandwillaccidentallymarkthewrongcellinthetable.Mostofthemassumethatthereisonly
onepossibleanswerforeveryquestion.Thisarticleproposesanalgorithmthatdoesnotrequireany
specialformat,workswithallscanningresolutionsandisactuallyfast.
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1. INTRodUCTIoN

Nowadays,nearlyeverythingiscomputerized,especiallydumb,dullordangerousthings,likegrading
MultipleChoiceQuestions(MCQ)exam.AutomaticMCQgradingisarelativelyyoungresearch
topic.ThefirstsystemhadbeendevelopedusingOpticalMarkRecognition(OMR)formscoupled
withOMRsoftwareanddedicatedscanners(Soumitraetal.,2016),thesesystemsareorientedtobig
organizationsanduniversities,butsmallinstitutesandindividualteacherscannotaffordthesecostly
systems(Rakeshetal.,2013;Shubhametal.,2015;Remco,2012).

AutomaticMCQgradingsystemsarebasedontheextractionofresponsemarksfromscanned
examanswersheets.Manymethodsimposeaspecialsheetformatanddonotsupportalltypesof
MCQsuchas:conventionalMCQ,alternativeMCQandcomplexMCQ(Fisteusetal.,2013;Abuzar
etal.,2016;Bouyy&Leticia,2016).

Somesystemshavetestgenerators(Franciscoetal.,2016;Nithinetal.,2018)i.e.theyprovide
theabilitytogeneratetheforms.Thiskindofsystemisoftentheworstbecauseofitslimitations
anditsstrictspecificationsandconditions(ex:thesamespecialformformatforallexamsandthe
candidateidentification(id)isnotinterpretedautomatically(Mahmoud&Khaled,2018)oriswritten
inacomplexgridbycheckingboxes).
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Manyarticleswerepublishedinthisdomain,yettheexistingsoftwarefailstodeliveraneasy
andpracticalsolutionbecauseoftheirpoorimageprocessingtechniques(Gokhan,2017).

Inthispaper,wepresentamethodthataimstofixall theseissuesandimposesasfew
restrictionsaspossibleontheusers(candidate/examiner).Thismethoddoesnotrequirea
specialsheetformat,althoughitmayrequirecertainadditions to theanswersheet,suchas
arectangularboxtocontainthecandidate id.Thecandidate idwouldbewritteninamore
naturalwaybywritingseven-segmentdigits.Thismethodallowsdifferentnumberofoptions
forquestions,forexample,thefirstquestionmayhavetwooptionswhilethesecondmayhave
twenty.Theseoptionsdonothave tohavesquares, theycanhaveany typeofenumeration
(Karandiakr,2010;Ammar,2009).

2. PRoPoSed SySTeM

TodevelopanautomaticQCMcorrectionapplication,thesolutionsarefoundinthescientificresults
ofthefieldofimageprocessing.Researcheffortssincethe1950shaveledtothecollectionofan
impressiveamountofalgorithmsquitediversetorealizesuchasystem.Theobjectivetherefore,is
torealizeanapplicationbasedontheproposedmethodforautomaticcorrection,reliable,effective
foralargenumberofanswersheetswithinareasonabletime,andsupportsmanytypesofMCQ
usingonlyastandardcomputerandscanner.Theapplicationmustalsoguaranteeaverylowmargin
oferror,ahighperformanceandanoptimizationintermsoftimeandeffort.Unlikeotherprograms
(Franciscoetal.,n.d.),thepaperlayoutisunknown,sotheuserhastoinputasamplesheetanswer
andspecifyitslayout.Thepaperlayoutisanarrayofquestionlayoutsandaquestionlayoutisaset
ofsquares.Thesesquaresarethesmallareasthecandidateissupposedtocolor.Thepaperlayout
alsocontainsareferencetoarectanglethatindicateswherethiscandidateidshouldbe.Theuser
caninputmorethanonesamplesheet,forexamplepageoneandpagetwoofthesameexamortwo
variationsofthesameexam.Then,thesesamplesareputthroughthepreparationphaseandtheir
layoutsaremodifiedaccordingly.

Next,theusermustchooseagradingsystem.Thedatastructurecontainingthisinformationmust
besuchthatforeveryquestiontheusercanchooseanycombinationofsquarestates(check–not
checked)andsetanegativeorpositivegradeforit.

Finally,theusersinputsthesetofsheetstobegraded,thisiswhenthemainalgorithmruns.It
isdividedintotwophases:

• Preparationphase
• Parsingandgradingphase

2.1. Preparation Phase
Scannedimagesmustbestandardizedtoprovidethecorrectformforthecorrection.Thepreparationof
theseimagesisacrucialstepusedinimageprocessingapplications.Thisphasewillaimatpreparing
theimageofthescannedcopiesatthenextphaseofParsing&gradingphase.

Thisiswheremostoftheimageprocessingtakesplace.Ittakesthescannedimageasinputand
returnsasoutputaprocessedversionoftheinput.Thisimagehasapredefinedsizecalledtheuniform
size.Thealgorithmthatgeneratesitisasfollows:

• Convert the input image to gray scale then re-size it to the uniform size using bi-linear 
interpolation:Asafirstpretreatmentstep,theimagesareusuallygrayedoutwhichreducestheir
size,optimizesprocessing,andallowstheapplicationofanumberofalgorithmsthatoperate
onlyongrayscaleimages;



 

 

13 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/automatic-correction-of-free-format-mcq-

tests/243379

Related Content

Using Goal Models Downstream: A Systematic Roadmap and Literature

Review
Jennifer Horkoff, Tong Li, Feng-Lin Li, Mattia Salnitri, Evellin Cardoso, Paolo

Giorginiand John Mylopoulos (2015). International Journal of Information System

Modeling and Design (pp. 1-42).

www.irma-international.org/article/using-goal-models-downstream/126305

Requirements Engineering Process Improvement and Related Models
Badariah Solemon, Shamsul Sahibuddinand Abdul Azim Abd Ghani (2012). Software

Process Improvement and Management: Approaches and Tools for Practical

Development  (pp. 18-33).

www.irma-international.org/chapter/requirements-engineering-process-improvement-

related/61208

A Systematic Approach for Designing Educational Recommender Systems
Patrick H. S. Brito, Ig Ibert Bittencourt, Aydano Pamponet Machado, Evandro Costa,

Olavo Holanda, Rafael Ferreiraand Thiago Ribeiro (2014). Software Design and

Development: Concepts, Methodologies, Tools, and Applications  (pp. 1264-1288).

www.irma-international.org/chapter/systematic-approach-designing-educational-

recommender/77757

An Efficient Channel-Aware Aloha-Like OFDMA-Based Wireless

Communication Protocol for IoT Communications in Wireless Sensor

Networks
Elias Yaacoub (2018). Solutions for Cyber-Physical Systems Ubiquity (pp. 85-110).

www.irma-international.org/chapter/an-efficient-channel-aware-aloha-like-ofdma-based-wireless-

communication-protocol-for-iot-communications-in-wireless-sensor-networks/186902

Building Defect Prediction Models in Practice
Rudolf Ramler, Johannes Himmelbauerand Thomas Natschläger (2014). Handbook

of Research on Emerging Advancements and Technologies in Software Engineering

(pp. 540-565).

www.irma-international.org/chapter/building-defect-prediction-models-in-practice/108635

http://www.igi-global.com/article/automatic-correction-of-free-format-mcq-tests/243379
http://www.igi-global.com/article/automatic-correction-of-free-format-mcq-tests/243379
http://www.igi-global.com/article/automatic-correction-of-free-format-mcq-tests/243379
http://www.irma-international.org/article/using-goal-models-downstream/126305
http://www.irma-international.org/chapter/requirements-engineering-process-improvement-related/61208
http://www.irma-international.org/chapter/requirements-engineering-process-improvement-related/61208
http://www.irma-international.org/chapter/systematic-approach-designing-educational-recommender/77757
http://www.irma-international.org/chapter/systematic-approach-designing-educational-recommender/77757
http://www.irma-international.org/chapter/an-efficient-channel-aware-aloha-like-ofdma-based-wireless-communication-protocol-for-iot-communications-in-wireless-sensor-networks/186902
http://www.irma-international.org/chapter/an-efficient-channel-aware-aloha-like-ofdma-based-wireless-communication-protocol-for-iot-communications-in-wireless-sensor-networks/186902
http://www.irma-international.org/chapter/building-defect-prediction-models-in-practice/108635

