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Abstract - Uniform evaluation of subjective answer is a challenging task for universities and colleges. This paper propose a 
model for automatic evaluation of single sentence descriptive answer. The propose model generates the score on the basis of 
the value of the Cosine similarity of the model answer created by the teacher and student answer. The term frequency (TF) 
and inverse document frequency (IDF) technique is used to find the term weight present in the model answer document and 
student answer document.  
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I. INTRODUCTION 
 
Examination is a very crucial part to check the 
knowledge of the students and by evaluation of the 
answer scripts the teacher can measure the 
performance of the students. Students grading also 
very teachers to teachers which could leads bias to 
determine the performance of the students. Even the 
evaluation by the same teacher for the same answer 
the marks very students to students because of change 
of psychology, mood swings or change in perspective 
of human assessor All these happens basically in 
manual evaluation system. We have seen that most of 
the online examination conducted by the 
university/colleges are based on MCQ and an online 
examination with MCQ is not an efficient and 
effective one for checking the student’s knowledge in 
a particular subject. In this paper we proposed a 
model for automatic evaluation of an online single 
sentence descriptive examination.The main 
motivation behind the automatic evaluation of the 
answer includes fast processing less manpower, 
record keeping and extraction and the independent of 
change of psychology of human assessor [1].  

 
II. RELATED WORKS 
 
Jing et al. in their paper [2], proposed a system that 
attempts to evaluate subjective answer. This system 
comprises four modules namely Login module, 
Information extraction module, Weighting module 
and Score generation module. The system works on 
keyword matching of the model answer and students 
submitted answer. In Paper [4], the researcher has 
represent an architecture of an intelligent tutoring 
system for assessing student’s cognition and 
evaluating descriptive type answers. The system 
includes limited features for content delivering 
tutoring system. Bayesian classifier used to classify 
the students answer for assessing online subjective 
test. Conditional probability were used to check more 

than one occurrence for word in the student’s answer 
[5]. Amarjeet et al. has developed an algorithm to 
evaluate descriptive exam answer sheet by 
representing the descriptive answer and standard 
answer in the form of graph and then apply some 
similarity measures like string matching, wordNet 
and spreading process for the calculation of similarity 
score. Techniques used for answer evaluation using 
Semantic network was developed by Sampa [7]. The 
researcher prepared the model through a process of 
dynamic semantic network building.    

 
III. PROBLEM IDENTIFICATION 
 
Consider an example of a question asked the students 
to be answered in a single sentence. The question and 
its standard answer are given below: 
Question What is searching? 

Standard 
answer 

Searching is the process of finding the location of a 
given element in a linear array 

 
Suppose that the answer given by the three different 
students are given below: 
Students Answer 

Student 1 
Searching is a process of checking and finding the 
position of an element from a list of elements of an 
array 

Student 2 Searching means to find the elements of  a sequence 
of numbers 

Student 3 Searching is the process of finding the position of a 
given element in a linear array 

 
The problem is how the students answer can be 
evaluated with respect to the standard answer and 
marks be given within a given range  
 
IV.PROPOSED APPROACH 
 
Consider a question QE given to the n different 
students to be answered in a single sentence. Suppose 
that MA is the standard   answer created by the 
teacher of the question and SA1, SA2, SA3,...... 
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..,SAn are the students answer. The proposed system 
will be able to evaluate SA1, SA2, SA3,........,SAn 
with respect to MA    

 
V. ALGORITHM GENERATION 
 
Step 1: Input the standard answer MA and students 
answer SA1, SA2, SA3,........SAn and tokenize it into 
single words. Placed all these tokens into n+1 
different temporarily files MAF, SAF1, SAF2, 
SAF3,........,SAFn respectively.. 
 
Step 2: Extract the key terms with involving 
synonym from the files MAF, SAF1, SAF2, 
SAF3,........,SAFn just by removing the stop words. A 
list of stop words should be prepared by the teacher. 
Stop words are language specific functional words 
and carry no information in general. 
 
Step 3: Find the stem (root) of the keywords present 
in temporarily files MAF, SAF1, SAF2, 
SAF3,........SAFn. For this system we propose porter 
stemmer developed by Martin Porter at the university 
of Cambridge in 1980.  
 
Step 4: Determine the term weight of all key words 
present in MAF, SAF1, SAF2, SAF3,........SAFn by 
calculating  term frequency(TF) inverse document 
frequency(IDF) given by equation (1) 
 
Step 5: By considering the model answer as one 
vector and students answer as other vectors where 
vector components are the term weight of each key 
terms present in MAF and each SAFi (i= 1,2,......,n), 
find the cosine similarity of each SAFi (i= 1,2,......,n), 
with MAF by using the equation (2)   
 
Step 6: Check if the students answer starts with any 
no-type word. If a no-type word is found at the 
beginning of the sentence, then set the marks as 0, 
otherwise set the the marks on the basis of the 
following table. 
 

Table 1: Marking scheme table 

 
 

VI. TEXT PREPROCESSING 
 
Pre-processing of standard and students answer has to 
be performed before applying term weight by term 
frequency and inverse term frequency to determine 
the cosine similarity between them. The following 

figure shows the sequence of steps of the text pre-
processing. 

 
Fig 1: The flowchart of text pre-processing system 

 
Tokenization 
Tokenization is a technique of breaking the text 
document into a stream of tokens that becomes the 
input of the to the next steps of text preprocessing. A 
token is the smallest unit in a text document whether 
it be words, phrases, numbers, symbols or other 
meaningful items. For example in the assignment 
statement position = initial + rate * 25 , the stream of 
tokens are 
 The word “position” 
 The assignment symbol '=' 
 The word “initial” 
 The sign '+' 
 The word “rate” 
 The sign '*' 
 The number 60 
 
Filtering 
Filtering means removing the stop Words from text 
documents.These are most frequently occurs in a text 
document like Determiners - 'a', “and”, “the”; 
Conjunctions - “for”, “and”, “nor”, “or”, “but”, “so” 
etc., Prepositions - “in”, “at”, “on”, “of” etc. These 
words are language specific functional words and 
carry no information and so they are useless in text 
mining [2]. Stop words exists in every text documents 
and these words are filtered out from text document 
while similarity measure in concern. 
 
Stemming 
It is one of the most widely used procedure for 
information retrieval (IR) in Natural language 
processing (NLP). A word may have in variant forms 
in a text document. Stemming means to findout the 
root/stem of a word. The main purpose of stemming 
is to remove various suffixes to match the root word. 
For example the words used, user, users, using can be 
stemmed to the word “use”. Various existing 

http://iraj.in


International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-5, Issue-6, Jun-2017 
http://iraj.in 

 Developing an Algorithm for Auto Generating System in Evaluation of Single Sentence Descriptive Students Answer in Online 
Examination System 

 
22 

stemming algorithms are available. Most popularly 
algorithm is the porter algorithm developed by Martin 
porter in 1980.  

Fig 2: Stemming process 
 

VII. TERM WEIGHTING 
 
Term means words, phrases, word-pair in a text 
document and Term weighting means how much the 
importance of a term in a text document. It is one of 
the key techniques in information retrieval system 
mainly to measure the similarity between two text 
documents. Different terms have  different 
importance in a text document, so every term present 
in a text document should be given a weight 
according to their importance of the term in that 
document which is referred as term weight. TF.IDF 
(Term frequency. Inverse document frequency) is one 
of the simplest term weighting technique which are 
oftenly used in information retrieval system and text 
mining. In our proposed model we have to compute 
TF and IDF to find the term weight of the key terms 
present in MF file and for the terms in SA1, SA2 and 
SA3.   
Term frequency (TF) means number of occurrence of 
a particular term in a text document. That means if a 
term 't' occurs 'n' times in a text document 'd' then 
term frequency(TF) for the term 't' in the document 'd' 
= 'n'. To answer in a single sentence of a question the 
students answer will be of different size i.e. the total 
number of words in the sentence will very from 
students to students. So the term frequency will be 
higher of the longer answer than the smaller one. 
Hence in our proposed model we used normalized 
term frequency. For example if in a text document a 
particular term 't' occurs 'n' times and the total 
number of terms in that document is 'm' then 
normalized term frequency of the term 't' is n/m. 
Certain words that occur too frequently in documents 
have less important in determining the relevance of 
documents. Also the word that occur less times in 
documents can have more relevant. Inverse document 
frequency (IDF) is a technique to weigh down the 
effects of frequently occurred word. That means IDF 
is the weight of each word within a documents. IDF 
is low for the word that occur too frequently and high 
for less occurring words. The IDF can be determining 
using the following formula:     

idf = 1 + log ................................(1), where N = 
total number of students answer plus model answer 
and n = total number of students answer plus model 
answer with the term t  
 
Cosine similarity is a term based similarity measures 
between two text documents considering the 
documents as vectors that measures the angle 
between them [6]. The cosine of the angle leads to the 
similarity value between text documents. If the cosine 
similarity between two document vectors is near the 
value to 1 it means that there is a high similarity 
between two text documents. The following formula 
can be used to find the cosine similarity between 
model answer and students answer.  

Cos Sim (MA,SA) = .
| || | =  

∑| |

∑ ∑| || |

 

....................(2)    hereMA  is the TF.IDF weight of 
term iin the model answer document,  SA  is the 
TF.IDF weight of term iin the student answer 
document and is the number of key words in the 
document.  
 
VIII. ANALYSIS OF THE PROBLEM 
 
In table 2 shows the vector component representation 
that involved with synonyms. In this table the key-
words “location” does not appear in the vector SA1, 
but when involving synonyms the key-words 
“position” in SA1 vector is the synonym of the 
keyword location in MF vector . 
Table 2: The distinct key-words present in the file 
MF and their corresponding vector component with 
synonym for SA1, SA2, SA3 
 

Table 3: Distinct Key-words and their term weight for MF, 
SA1, SA2 and AS3 

 
 

Table 3: The cosine similarity of MF with SA1, SA2, SA3 
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If the cosine similarity between the model answer and 
student answer is near to 1, then there is a high 
similarity of the student answer with model answer. 
In this case the students answer is considered as a 
correct answer and the student will get the full marks 
for the answer. In Table 3, we see that the cosine 
similarity of MF and SA3 is 1. So third students 
submitted the correct answer and he will get the 
100% of maximum marks. The Cosine similarity of 
MF and SA1 is 0.741 i,e the first student submitted 
partially correct answer so he will score 80% of the 
total marks for the answer. Again the Cosine 
similarity of MF and SA2 is less than 0.323 Hence 
the second student will get 20% of maximum marks 
for his answer.  
 
CONCLUSION 
 
The uniform evaluation of descriptive type answer by 
human evaluators is a complex task and in manual 
evaluation for correct marking takes a lot of time. 
This system will reduce time and physical exercise 
done by the teacher and clean and fair evaluation can 
be achieved. This system is developed on the basis of 
cosine similarity measures which is a term based 
similarity. We add synonyms in our database to get 
the effective result. Our system is applicable only for 

free text answers. It can not work on diagram or any 
mathematical expressions, which are the main 
limitations of our system.  
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