
 

 

 

AUTOMATIC EVALUATION AND ERROR 

IDENTIFICATION OF SOLUTIONS TO SINGLE-

VARIABLE ALGEBRAIC QUESTIONS 

 

 

 

 

Erabadda Lekamalage Buddhiprabha Harshani Erabadda 

(158020V) 

 

 

 

 

 

Thesis submitted in partial fulfillment of the requirements for the Degree of Master of 

Science (Research) in Computer Science and Engineering 

 

 

 

 

Department of Computer Science & Engineering 

 

University of Moratuwa 

Sri Lanka 

 

February 2017 



 

i 

 

DECLARATION  

“I declare that this is my own work and this dissertation does not incorporate without 

acknowledgement any material previously submitted for a Degree or Diploma in any 

other University or institute of higher learning and to the best of my knowledge and 

belief, it does not contain any material previously published or written by another person 

except where the acknowledgement is made in the text.  

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce and 

distribute my dissertation, in whole or in part in print, electronic or other medium. I 

retain the right to use this content in whole or part in future works (such as articles or 

books).  

 

Signature:         Date:  

Name: E.L.B.H. Erabadda 

  

The above candidate has carried out research for the Masters Dissertation under my 

supervision.  

Signature of the supervisor:       Date:  

Name of the supervisor: Dr. Surangika Ranathunga  

 

Signature of the co-supervisor:      Date:  

Name of the supervisor: Prof. Gihan Dias   



 

ii 

 

Abstract 

There are two types of single-variable equation solving questions that are present in the Ordinary 

Level mathematics curriculum in Sri Lanka: linear equations with fractions and quadratic 

equations. Answers to these questions are open-ended and multi-step in nature. This thesis 

describes a mechanism that evaluates answers to these two types of questions and awards full/ 

partial credit. 

It is quite common that students make mistakes in their answers, which results in partial credit. 

They may repeat the same errors if they do not receive feedback on their mistakes. Therefore 

feedback in student errors is important for any subject. This thesis introduces a method to 

automatically identify the errors that the students make in their answers for the aforementioned 

two types of questions. To the best of our knowledge, this is the first work on automatically 

identifying student errors in complex multi-step solutions to single-variable equation solving 

questions. 

Our evaluations show that the system we have implemented is capable of awarding full/ partial 

credit to student answers according to a marking scheme and also to identify errors in student 

answers with minimal teacher intervention. These evaluations were carried out using student 

answers from different sources. 

Keywords- Computer Aided Assessment, Error Identification, Computer Algebra Systems, 

Partial Credit, Multi Step  
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