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ABSTRACT

Multiple-choice questions are a widely-preferred tool used to evaluate learner’s academic
performances in education institutions all over the world. However, in situations when the
number of individuals is large, this exercise becomes a monotonous, tedious, and time-
consuming piece of work that is susceptible to errors. Due to the mistakes committed by
instructors while marking, students are awarded wrong grades.

This project was therefore aimed at developing a mobile application that would solve the above
problem by enabling instructors scan the reference/ key (marking guide) answer sheet once
which is stored in the database and then take pictures of students’ handwritten-on answer
sheets which are used to extract characters, process and recognize them by the OCR and OCR
engines. These extracted characters are cross referenced by the marking algorithm to mark the
students’ performance hence saving lecturers’ valuable instruction time.

The work is arranged mainly in six chapters, chapter one includes the introduction of automatic
multiple-choice answer sheet marking mobile application. Chapter two discusses the literature
related to the system, chapter three illustrates the methodologies used in coming up with the
working prototype of the system, chapter four includes system design and analysis, chapter five
contains the implementation and testing of the system and chapter six contains the summary of

the work, challenges, critical analysis, proposals and recommendations

Vi
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CHAPTER ONE: INTRODUCTION

1.0 Background

Multiple-choice questions have become an integral part of the educational system all over the
world. Multiple choice standardized tests are the main marking tools used to grade students’
academic performances in a test [1], particularly when the number of individuals is large, rendering
other kinds of tests impractical.

According to Bush [2], a traditional multiple-choice question (MCQ) is one in which a student
chooses one answer from a number of choices supplied (normally four choices based on A, B, C
and D). Basically, MCQ consists of the question (stem), the choices provided after the stem
(options), the correct answer in the list of options (key) and distracters which are the incorrect
answers in the list of options [3]. Recent studies [4] [5] [6] show some of the main advantages and
characteristics of the multiple-choice questions are. Marked quickly, sometimes using automatic
scanners, marked by markers with minimal training or preparation, highly reliable in that results are
consistent from student to student and over time, an efficient and effective way of assessing factual
knowledge, and effectively used for quick perception checks during lectures and for systematic
revision

Every year millions of students take standardized tests and they have to answer various questions
asked by darkening bubbles in (Optical Mark Recognition) OMR sheets, circling or writing down
the option they deem best [4]. Current solutions for marking the OMR sheets are expensive, they
need dedicated scanner to capture their images, an OMR software to recognize and extract the
correct answers, and buying customized OMR sheets [5]. So, small organizations, institutes,
individual teachers and tutors cannot use this convenient method of marking without spending lot of
money so they resort to manually marking answer sheets. According to Nithin & Gautam 2015 [7],
to grade standardized test responses of a student takes 10 minutes on an average which is tedious,
monotonous, tiresome and time-consuming work that is prone to errors.

Using a technique known as Optical Mark Recognition [8] it is now possible to acquire discrete
data contained in predefined forms and, with an image scanner, detect the presence of marks in the
reserved spaces. This technique often employs OMR specific scanners or image scanners, in which
case software does the processing, sacrificing performance to the advantage of lower costs and

flexibility when employing custom forms [9] [10]. These examples would be hard to implement in



[1]

[2]

[3]
[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

References

Cupic, M., A case study: using multiple-choice tests at university level courses—preparation
and supporting infrastructure. International Journal of Intelligent Defence Support Systems,
2010. 3(1-2): p. 90-100.

Bush, M., A multiple choice test that rewards partial knowledge. Journal of Further and
Higher education, 2001. 25(2): p. 157-163.

Haladyna, T.M., Developing and validating multiple-choice test items. 2012: Routledge.

Bar-Hillel, M., D. Budescu, and Y. Attali, Scoring and keying multiple choice tests: A case
study in irrationality. Mind & Society, 2005. 4(1): p. 3-12.

A. A. Abbas, An Automatic System to GradeMultiple Choice Questions paper based exams,
J. of al-anbar university for pure science, vol. 3, no. 1, p. 8, 2009

lonete, B. and I. Lambrescu, Automatic Evaluation of Scanned Multiple Choice Tests.
Petroleum-Gas University of Ploiesti Bulletin, Mathematics-Informatics-Physics Series,
2010. 62(2).

G. Nithin T, OMR Auto Grading System, IJISET - International Journal of Innovative
Science, Engineering & Technology,, vol. 2, no. 5, 2015.

Greenfield, E., OMR and Testing Software: Saving Time and Getting Results. THE Journal
(Technological Horizons In Education), 1993. 20(8): p. 12.

S. Garima Krishna, Implementation of OMR Technology with the Help of Ordinary Scanner,
International Journal of Advanced Research in Computer Science and Software Engineering,
vol. 7, no. 1, p. 676, 2013.

Spadaccini, A. and V. Rizzo, A Multiple-Choice Test Recognition System based on the
Gamera Framework. arXiv preprint arXiv:1105.3834, 2011.

E. GRAHAM, Using smartphones in classroom. National Education Association., 29 11
2015. [Online]. Available: http://www.nea.org/tools/56274.htm.. [Accessed 2016 10 25].

33



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Nguyen, T.D., et al. Efficient and reliable camera based multiple-choice test grading system.
in Advanced Technologies for Communications (ATC), 2011 International Conference on.
2011. IEEE.

Arica, N. and F.T. Yarman-Vural, An overview of character recognition focused on off-line
handwriting. IEEE Transactions on Systems, Man, and Cybernetics, Part C (Applications and
Reviews), 2001. 31(2): p. 216-233.

K. V. Mohtashim M, "www.tutorialspoint.com,” [Online]. Available:
http://www.tutorialspoint.com/android/android_OS.htm. [Accessed 10 September 2016].

G. K. V. Mohtashim M, "www.tutorialspoint.com.,” [Online]. Available:
http://www.tutorialspoint.com/android/android_camera.htm. [Accessed 10 September 2016].

Bush, M. Alternative marking schemes for on-line multiple choice tests. in 7th Annual
Conference on the Teaching of Computing, Belfast. 1999.

Bieniecki, W., S. Stolinski, and J. Stando. Automatic evaluation of examination tasks in the
form of function plot. in Perspective Technologies and Methods in MEMS Design
(MEMSTECH), 2010 Proceedings of VIth International Conference on. 2010. IEEE.

Burton, S.J., et al., How to prepare better multiple-choice test items: Guidelines for
university faculty. Brigham Young University Testing Services and the Department of

Instructional Science, 1991.

Rakshit, S., S. Basu, and H. Ikeda, Recognition of handwritten textual annotations using
tesseract open source ocr engine for information just in time (ijit). arXiv preprint
arXiv:1003.5893, 2010.

Pradeep, J., E. Srinivasan, and S. Himavathi, Neural network based recognition system
integrating feature extraction and classification for English handwritten. International Journal

of Engineering-Transactions B: Applications, 2012. 25(2): p. 99.

Winkler, H.-J. and M. Lang. Online symbol segmentation and recognition in handwritten
mathematical expressions. in Acoustics, Speech, and Signal Processing, 1997. ICASSP-97.,
1997 IEEE International Conference on. 1997. IEEE.

34



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Ciresan, D.C., et al. Convolutional neural network committees for handwritten character
classification. in Document Analysis and Recognition (ICDAR), 2011 International
Conference on. 2011. IEEE.

Impedovo, S., L. Ottaviano, and S. Occhinegro, Optical character recognition—a survey.
International Journal of Pattern Recognition and Artificial Intelligence, 1991. 5(01n02): p. 1-
24,

Vamvakas, G., B. Gatos, and S.J. Perantonis, Handwritten character recognition through two-
stage foreground sub-sampling. Pattern Recognition, 2010. 43(8): p. 2807-2816.

Gonzalez, R.C. and R.E. Woods, Image processing. Digital image processing, 2007. 2.

Mollah, A.F., et al., Design of an optical character recognition system for camera-based
handheld devices. arXiv preprint arXiv:1109.3317, 2011.

Chinnasarn, K. and Y. Rangsanseri. Image-processing-oriented optical mark reader. in SPIE's
International Symposium on Optical Science, Engineering, and Instrumentation. 1999.

International Society for Optics and Photonics.

Google, code.google.com, [Online]. Available: https://code.google.com/p/tesseract-

ocr/wiki/ImproveQuality. [Accessed 10 September 2016].

Hong, T. and J.J. Hull. Character segmentation using visual interword constraints in a text
page. in IS&T/SPIE's Symposium on Electronic Imaging: Science & Technology. 1995.

International Society for Optics and Photonics.

Hong, T. and J.J. Hull. Visual inter-word relations and their use in OCR postprocessing. in
Document Analysis and Recognition, 1995., Proceedings of the Third International
Conference on. 1995. IEEE.

Charles, P.K., et al., A review on the various techniques used for optical character
recognition. International Journal of Engineering Research and Applications, 2012. 2(1): p.
659-662.

MATSUO, K.-i., K. UEDA, and M. UMEDA, Extraction of character string from scene
image by binarizing local target area. IEEJ Transactions on Electronics, Information and

Systems, 2002. 122(2): p. 232-241.
35



[33]

[34]

[35]

[36]

[37]

[38]

Park, J., V. Govindaraju, and S.N. Srihari, OCR in a hierarchical feature space. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 2000. 22(4): p. 400-407.

Scantron, Scantron Score, [Online]. Available: http://www.scantron.com/scanners-
forms/scanners/all-scanners/tsm/scantron-score/overview. [Accessed 31 October 2016].

E. U. 0. Tennessee, utc.edu, [Online]. Available: http://www.utc.edu/planning-evaluation-

institutional-research/testing-services/grade-scantron-tests.php. [Accessed 25 October 2016].

Gershikov, E. and S. Kosolapov. Reliability Evaluation of 2D Barcode OCR by using Monte-
Carlo Simulation. in The 15th Applied Stochastic Models and Data Analysis International
Conference. 2013.

Qadri, M.T. and M. Asif. Automatic number plate recognition system for vehicle
identification using optical character recognition. in Education Technology and Computer,
2009. ICETC'09. International Conference on. 2009. IEEE.

Sharma, O.P., M. Ghose, and K.B. Shah, An improved zone based hybrid feature extraction
model for handwritten alphabets recognition using euler number. International Journal of
Soft Computing and Engineering, 2012. 2(2): p. 504-508.

36



	Nyago 1.pdf
	Nyago 2.pdf

