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Abstract— Essays are vital testing tools for evaluating academic accomplishments, amalgamation of thoughts and skill 

to recall, but are expensive and time consuming to grade manually. Manual grading of essays takes up mentors' 

valuable time, and hence is an expensive procedure. Automated grading, if recognized to match or surpass the 

dependability of human graders, will significantly diminish costs. The purpose of the project is to implement and train 

machine learning algorithms to evaluate and score essay responses. AES is automated essay grading system, the system 

that will automatically produce grades for an essay given as an input using machine learning. 

 

Keywords— Essay; Grading; LSTM; WORD2VEC; K-Cross Fold Validation. 

 

I. INTRODUCTION 

Essays are vital for assessment of academic excellence along with relating the different ideas with the capability to recall but are 

time consuming when they are assessed manually. Manual grading takes much of the evaluator’s time and hence, it is an 

expensive procedure. Automated grading, if verified effective will not only reduce the time for assessment but comparing it 

with human scores will also make the score accurate. 

Automated Essay Scoring (AES) offers a profitable and dependable substitute to gradings done by teachers manually. 

Nevertheless, so as to attain good performance, features of system need to be manually engineered by human experts. We put 

forth a model that forms word representation by learning extent to which specific words contribute to text’s score. Using Long-

Short Term Memory networks to illustrate the meaning of texts, we show that a fully automated framework is able to reach 

exceptional grades over similar methods. In an effort to make our results interpretable, encouraged by recent developments in 

envisioning neural networks, we present a fresh method for recognizing the areas of the text that the model has found more 

discriminative. 

 

II. EASE OF USE 

A. Working  

We present a system called AES using python. Our project enables us to generate grades for an essay which is has been given 

as an input by the user. Features of the dataset is calculated which has been downloaded from Kaggle.com and the features are 

used for training the model and to predict grades.  

B. Dataset 

We use the dataset provided for Hewlett Foundations Automated Student Assessment Prize competition on Kaggle. Some 

characteristics of the dataset: 

` There are 8 diverse sets of essays, each produced from a single prompt. 

 

` Selected essays range from an average length of 150 to 550 words per response. 

 

` Each essay was hand-graded by two or three instructors. 

 

` There are 10686 samples in whole. We used 10% for testing; the other 90% was used for both training and testing. 

 

` Each set has a diverse grading scale. 
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III. MODELS 

A. Word 2 Vec Model 

Word vectors epitomize a momentous leap in advancing our skill to study relationships across words, sentences and documents. 

In doing so, they advance technology by providing machines much more data about words than has previously been possible 

using outdated depictions of words.  

There are many admirable descriptions of word vectors, but in this one we want to make the concept available to data and 

research people who aren’t accustomed with natural language processing (NLP).Word 2 Vec is a two-layer neural network 

which processes text. Input is text corpus and outputs are a set of vectors: feature vectors for words in corpus. Despite the fact 

Word2vec is not a deep neural network, it transforms text into numerical format which can be understood by deep learning 

networks.  

B. LSTM 

Long Short-Term Memory (LSTM). An LSTM cell at time step t is defined as follows: 

 

 
 

We applied a variable length simple LSTM with a scoring layer at the end. The LSTM accepts a sequence of word vectors 

equivalent to the words of the essay and outputs a vector that compressed in the information confined in the essay. The scoring 

layer at the end converts this vector into a score in the required range. The rationale for Introducing LSTM based architecture 

therefore, was to capture sequence information in the dataset. 
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IV WORKING 
A. Training and Testing 

To start with the testing and training we first load the dataset and remove the unwanted columns. We then do K-fold cross 

validation with number of folds is 5 and shuffle is true. Cross-validation is a statistical method used to estimate the skill of 

machine learning models. That k-fold cross validation is a procedure used to estimate the skill of the model on new data. There 

are common strategies that you can use to select the value of k for your dataset.Under K-fold cross validation we split the 

dataset first and obtain sentences from training essay sets we initialize variable for WORD2VEC like number of features, 

minimum word count, number of workers, On the basis of the data we train using WORD2VEC model. This data is then saved 

on the disk; these training and testing word vectors are generated with the help of WORD2VEC model.  
Further we convert the features to numpy arrays. We use the reshape feature and convert data to three dimension.  We fit the 

LSTM model and save one of the eight models to the disk. Evaluation of the model is on the basis of the quadratic mean 

averaged kappa, increase the count accordingly and here we stop the training and testing. 

 

B. Prediction 

     We first connect successfully to the database where the data is stored, we load the word2vec model and the LSTM model. 

After loading we further more load the input essay from the database. On this essay we perform pre-processing, in the pre-

processing phase it generates word vectors by feature extraction with the help of word2vec model.  It then converts the features 

to numpy array, after conversion we reshape the numpy array to 3 dimensions, on conversion it is ready to be fed to the LSTM 

model for prediction. Then it converts the numpy array to an integer type. This integer is stored with its id in the database and 

the grade is later displayed  

ISSN NO: 0972-1347

http://ijics.com

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 5, May 2019 96



 
 

 

V Results and Discussion 

 

The dataset used in our project was loaded from Kaggle.com, from the competition conducted by the Hewlett Foundation. All 

the essay was graded by humans and the dataset was divided into 8 sets and categorized according to the type of essay it is.The 

previous system which made use of linear regression and other machine learning algorithms got the following results: 

 

 

 
 

 

 

Our model which made use of LSTM model achieved the following results: 

Model Averaged Kappa score 

LSTM model 0.9614 
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VI Conclusion 

Thus, we have forth a method for extracting the important features which influence the final grade. The model appeared to 

perform better than the previous used machine algorithms like linear regression. 
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