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Abstract 
 

In the modern world, every sector is almost digitalized. We have automatic 

evaluation for MCQ based paper examinations, but there is no automatic 

evaluation available for theory examinations. The evaluation of theory 

answers is a hectic process, but it is still continued manually. Evaluator 

manually evaluates the answers and awards marks for them. This system 

results in lots of paper wastage. It also takes a lot of manpower and the 

evaluation time. In this evaluation process sometimes the evaluation depends 

on impression on student, which results in partiality. Sometimes evaluation 

process also depends on the mental situation of the evaluator. We can also 

reduce paper usage, i.e. we can reduce the cut down of trees. Thu,s aiming 

for reduction of deforestation. Not only these, When we look over the other 

side i.e. student, we have problem of “By-hearting a particular answer for a 

particular question, to get a good score, rather than understanding the 

meaning of the answer”, which is literally destroying the current education 

system. By keeping all these parameters in mind, we came up with a solution 

to improve the education System a bit by changing the evaluation technique.  
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So this paper contributes its best to solve all the constraints mentioned above. 

The solution is to evaluate theory papers using Machine Learning based 

algorithm. This application is software based application which is very less 

cost and available for all people. It contributes a lot to our current education 

system towards development, where the student doesn‟t need to run behind 

marks. We can also save lots of paper which is used every year for 

examinations.  

 
Keywords:  Web Scrapping, Beautiful Soup, Text summarisation, Bag of 

words Model, TF-IDF, Similarity Scores, Eco-friendly.  
 

1 Introduction 
 

Evaluation of theory papers is a very tedious task. To evaluate the theory 

paper it consumes lots of time and also requires lots of manpower. This type 

of examination system is using lots of paper which is resulting in huge 

amounts of deforestation of trees. This process results in environmental 

friendly. Also, the Evaluator sometimes doesn‟t evaluate all the student 

papers under ideal situation. So, our system will evaluate theory answers 

under almost ideal situation. In this approach, the student needs to write the 

exam digitally. It means the student has to type the answers in a text pad 

section, in the designed Application. Once he writes all the answers, he can 

click on submit button for evaluation. Fortunately the designed application 

also has auto-save option, so student didn‟t need to really worry about 

Internet connectivity issues; all he need is to have internet connection at 

beginning of exam and also at the submission time. It also has a feature of 

proctoring as well, which takes sudden snaps of a student and stores in 

internal memory of device and uploads automatically along with answer 

script at the time of submission. Then the Actual algorithm starts working 

inside as soon as all the students submitted their answers. 
 

2 Related Work 
 

Sheeba Praveen [1] says that, Many theory based and MCQ based exams 

has gone Online ,Even the government examinations and semi government 

examinations were also conducted online, for example [IBPS Common 

Written Examination (CWE)]. According to the professor, in past years, the 

developers have made online test provision for objective type question 

papers. Since, online system has much more benefits over the offline 

examination. An online examination system saves more time for evaluation. 

Since there is no provision for offline paper evaluation, he designed an 

algorithm that “automatically evaluates the single sentence descriptive 

answer”. 
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B vanni, M. shyni, and R. Deepalakshmi [2] has followed OCR   

technique to translate the hand written scripts to machine understandable 

form and to apply various other techniques or data manipulation techniques 

for searching, editing and indexing. In this paper they used artificial neural 

network to achieve high accuracy to recognize the character optically. This 

approach is tested and implemented on character database consisting of 

English characters, digits and special characters. 

Yusuf Perwej and Ashish Chaturvedi [3] proposed a neural network 

based algorithm to recognize the hand written text. In this they developed a 

scheme for handwritten character recognition by representing each English 

alphabet in binary value, which is used as input to the system and the output 

produced by the system is used as input to the neural network system. In this 

they majorly targeted two domain areas namely pre-processing phase and 

neural network based recognition phase. In this development they used only 

25 bits because the alphabets are divided in 25 segments. By using this 

approach they have got a good accuracy of 82.5%, but unfortunately the 

system is found to be inaccurate for similar alphabets. 

J.Pradeep, E.Srinivasan and S. Himavathi [4] they developed 

alphabetical character recognition system by using multilayer feed forward 

neural network after working on huge amounts of datasets. Rather than old 

methods they have used a “horizontal and vertical method “called as diagonal 

based feature extraction. They took approximately fifty datasets in order to 

train the network. In each dataset there are 26 alphabets written by different 

people with different handwritings. The system displayed a good accuracy 

for that model [5]. 
 

3 Proposed Work 
 

We already have the code or logic for evaluating MCQ based exams, but 

we also have some weak algorithms for evaluating theory papers by using 

sequence match detector and plagiarism detectors used for comparing student 

answer with correct answer[6]. There are also some methods which only 

bothers about keywords rather than sentence formations, i.e. the answer is 

awarded full marks if a particular set of predefined keywords are available in 

the answer, Which is not a accurate solution for theory paper evaluation. 

Since while evaluating a particular question the major parameter considered 

should be “how relevant the student wrote his answer with respect to asked 

question while keeping in mind of the terminology used by student”. For this 

we have designed algorithm which understands whether a particular student 

answer is relevant or not with given question [7]. 
 

3.1 Proposed Algorithm 
 

In our algorithm, at first the faculty has to input a question paper file, 

then the exam occurs for a student. When all the students submits their  
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answers, the evaluation begins for all students .This algorithm takes the 

questions file as input and applies web scrapping technique to get the data 

from Google by accepting the terms and conditions of all sites used by our 

application. It takes data at least from 15 to 20 websites, in order to increase 

the accuracy for reference answer for every question, and then it stores all 

those data in a single text file respectively for each question. In second step, 

it applies Text Summarisation technique to summarise all the data which is 

web scrapped. In the same step it also summarises the student answer as well. 

In third step, it applies the Bag of Words model for both student and 

reference answers and it stores all words in Vector representation with their 

respective counts of each word. In fourth step, it applies Term Frequency and 

Inverse document frequency on both documents. Term frequency for 

reference answer, and applies inverse document frequency on Student answer 

with respect to reference answer [8]. By applying this we can prioritise the 

rare or important terms in reference answer. After this we apply similarity 

formula to get the similarity score of student answer with reference answer. 

Since the similarity score describes, how better the student answer is relevant 

to reference answer. This process goes on for all student answers with respect 

to reference answer and we store all the similarity scores in a Priority Queue 

[9]. Then in final step we give the top similarity score paper to Senior most 

Evaluator to evaluate it for 100 marks or their respective evaluation, which is 

evaluated with utmost care. After evaluation of paper, the evaluator needs to 

enter the score of student. Then we compare the similarity score and manual 

evaluator score and relate them and evaluate the scores for all the remaining 

students. Though this process looks longer but it doesn‟t takes more than 15 

minutes [10].    Figure 1 shows Flow Chart of Entire Proposed Solution. 

Figure 1 Flow Chart of Entire Proposed Solution 

 

3.2 Proposed Methodology 
 

Step 1: We take questions file as first input from user/Evaluator.  
 

 



 
 

 

 

 

Protecting Greenary through Digitalisation of Theory Paper Based Examinations 

with Automation in Evaluation System 471 

 

Step2: Exam is conducted and answers are submitted by students. 

Step 3: Beautiful soup: We extract the Question from the input file and we 

apply data extraction or web scrapping of solutions from Google using 

beautiful soup. This method is known as Web Scraping. In this we scrape the 

data from Google using Google Search libraries in python.  

Step 4: Summarisation of Data which is Web Scrapped in step 3 using NLTK 

modules in Machine Learning. 

Step 4.1:  Summarisation of Student answer using NLTK modules in 

Machine Learning. 

Step 5: We Store all the summarised data into a multiple files. Each question 

which is summarised is stored separately i.e. each question‟s answer is stored 

in separate file. Student answer which is summarised is also summarised and 

stored.  

Step 6: Finally we check the similarity between both documents.  

Step 7: Based on the similarity scores we sort them in a priority queue and 

we will request senior most subject expert to evaluate only the top similarity 

score paper. After manual evaluation we correlate the similarity score for that 

paper with marks given by evaluator manually. So then we calculate for all 

remaining papers. Along with this we also added MCQ module to evaluate 

answers.  

Since in OCR, also there are many drawbacks, it is difficult to recognize 

the text which is either alphabets or numbers, which is written in different 

styles by different people[11]. Since now almost all the exams are made 

digital , the people also have a good knowledge on computers , So we came 

up with the direct solution of notepad or work pad I.e. text based documents. 

So we have proposed the typed solution or answer scripts from student as 

answer document. So we reduced the computation power used for converting 

handwritten documents to text documents.  

In this faculty or Exam paper setter is requested to upload the question 

paper in prior of exam into this model [12]. So that the application will 

display the sample virtual environment of how exam is conducted for a 

student. As soon paper setter uploads the question paper. It has different 

modes designed inside it. In mode one, the machine computes all perquisites 

and makes reference answer paper before exam itself. In mode 2, the 

machine computes answer script after examination is conducted for student. 

In mode2 especially, Once all the students submits their answers. Then the 

entire algorithm starts running background in cloud.   

 

3.4 Web Scrapping with Beautiful Soup 
 

In this, we extract each question from the text file submitted by the paper 

setter, then we use that question as a query parameter to scrap the related data 

from Google, for top 15 to 20 websites [13]. The data which is scrapped is  
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stored inside a single document. In code we deployed for loop in order to 

iterate over all web pages, in this we used 15 to 20 links. 

In this we used various libraries in python like: 

(i) pip install bs4 

(ii) pip install requests 

(iii) pip install html5lib 

And we included following headers: 

(i) import urllib2 

(ii) from bs4 import BeautifulSoup 

Text Summarisation using NLTK: In this we summarise the text files. 

We summarise the reference answer file and student answer file and store the 

summarised answer in the same file itself, to reduce memory wastes. 

In this we used libraries of python like:  

conda install -c anaconda nltk 

python -m nltk.downloader stopwords 

 

3.5 Bag of Words Model 
 

Any algorithm in Natural Language Processing works on only numbers. 

So we cannot directly feed a theory or alphabetical data to machine. Hence, 

we need a model to convert or to pre-process the text to a number, which is 

total count of occurrences of each word in entire document known as Bag of 

Words model. This model can be visualized using a table, which contains the 

count of words corresponding to the word itself. It is word count document 

representation. In this order is ignored, count of instances of each word in 

vocabulary. At end a vector is defined with the count of instances of each 

word. Now we make this vector for reference document and student answer 

document.  

Now we also need to take care about rare words, which decide how 

similar the student answer is with respect to reference answer. 

What characterizes an important or rare word?  

 Term frequency – Inverse document frequency: 

If a particular word appears frequently in document (common locally), 

but it appears rarely in corpus (rare globally). So we trade off between local 

frequency and global rarity, this is represented by "TERM FREQUENCY- 

INVERSE DOCUMENT FREQUENCY (TF-IDF)"  

                 IDF= log (1/ (1+no of documents using that word))                   (1) 

 After calculating TF- IDF, we then compute vector of (TF*IDF), this is 

„Similarity Value‟. Then we store all the similarity score in a „priority queue 

„. Then the top similarity scored student paper is only evaluated by the senior 

most faculty of that subject. After evaluation, evaluator enters the marks, and 

then similarity score is related with Evaluator given score. Then for  
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remaining papers it automatically computes them and display scores directly 

into the individual student portals. 

Example:    If faculty evaluates for „ 100 Marks ‟, and gives a marks of ‟ 

98 Marks ‟  for a similarity score of 30, then it relates with that result and 

uses it for remaining student scores [14]. Ex: student_2 has a similarity score 

of 28, and then it automatically uses previous relation and displays result as 

91.46.   

This reference relation varies for exam to exam. So evaluator evaluates 

for each subject, for each test, but only one or topmost similarity scored 

paper, but with utmost care. 

 

4 Results and Conclusions  
 

Since it is algorithm or code based we have used spyder (Anaconda3), 

but we can also use visual studio code as well. Entire logic or algorithm is 

programmed in python language. Once the entire algorithm runs, it displays 

the paper with highest similarity score in the given set of papers. Then that 

particular paper is only manually evaluated and awarded marks, then the 

remaining papers are compared with these marks, i.e. if a particular student 

with a similarity score of 16 is awarded 100/100 marks when evaluated 

manually then the remaining paper with „x‟ similarity score is computed by  

Marks with „x‟ similarity score = 

(Top_scored_manual_evaluated_marks/Top_similarity_score)*x 

In below table 1 it describes how result or marks varies with respect to 

algorithm based similarity score.  

 

Table 1 How Marks are Evaluated based on Similarity Score 
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Figure 2 Similarity Scores 

 

Figure 2 shows result of sample data scores and similarity scores by our 

algorithm. It shows the relation between how marks vary with similarity 

scores.  Table 2 shows Comparison between Manual Evaluation and Machine 

Evaluation. 
 

Table 2 Comparison between Manual Evaluation and Machine Evaluation 

 

 
 

By using some sample datasets we evaluated variations between manual 

evaluations with machine evaluation. Fortunately the model is found to be 

giving more accuracy and reduced the errors in evaluation as well.  

Here datasets are simply student‟s answer sheets which are evaluated by 

a faculty and same papers which are evaluated through algorithm. Based on 

those results, figure 3 and tables 3 are drawn. 
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Figure 3 Comparison Graph between Human evaluation and Machine evaluation 

 

Table 3 Evaluation Parameters for a Single Document 

 

 
 

This table 3 describes how the term frequency, inverse document 

frequency produces the similarity score of a student answer paper. The 

summation over entire words of the document produces the similarity score 

of entire document.  

       Similarity Score of entire paper = Σ (TF*IDF)        (2) 

 

4.1 Parameters effecting Similarity Scores 
 

In this paper, we verified how the similarity scores can increase for a 

particular students answer. The key logic behind it is using more accurate 

terminology rather than writing longer answers. In the text summarisation 
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the repeated sentences and prepositions and conjunctions are removed. So 

student need to concentrate more on terminology of subject. So the similarity 

scores increase if more number of terms matches with the reference answer. 

But in this no one knows a particular keyword weighs more weight-age, so it 

overcomes the problem of by-hearting answers for exam. Figure 4 shows 

Graph Related to Keywords 
 

 
Figure 4 Graph Related to Keywords 

 

We also know that more the information we use for making reference 

answer the better the chances of good similarity scores. Since the unique 

vocabulary increases, as the no of web scrapping links also increases. 

Therefore more the links web scrapping is applied, the better the similarity 

scores for student and more accuracy for evaluation. Figure 5 shows Web 

Scrapping vs. Similarity Scores. Figure 6.  Result of proposed work 

 

 
Figure 5 Web Scrapping vs. Similarity Scores 

 



 
 

 

 

 

Protecting Greenary through Digitalisation of Theory Paper Based Examinations 

with Automation in Evaluation System 477 

 

 

 
 

                                      Figure 6.  Result of proposed work 

 
5 Conclusions and Future Scope 

 

In this paper, we have developed an algorithm which will evaluate 

theoretical answers and allocate marks automatically, but only top similarity 

scored paper is evaluated by evaluator. Then remaining marks of all students 

is computed automatically based on their similarity scores. So this algorithm 

reduces a lot of manual work and saves huge amounts of time with faster 

result evaluation. It takes a question file as a primary input, conducts an 

exam. It takes all the digital answer scripts or text pad or notepad answers. 

Then it applies algorithm to get the reference answer for evaluation. And it 

compares with student answer and evaluates similarity scores. It gives the 

manual evaluator to evaluate the topmost paper, and enter marks after 

evaluation. This manual evaluation is done with utmost care, i.e. which is 

evaluated by subject expert. 

In future, we can still develop this idea by installing the current 

application on cloud and making it available for all. This will be more 

realistic and more useful for all educational systems. This can be made more 

accurate by training over different languages from automated Google 

translator to search. It can be developed further by training the current model 

or algorithm with different languages across India. In this, we can also 

improve by adding diagram evaluation as well, rather than checking 

similarity of images using Digital image processing. 
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