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Abstract:This project is all about creating an Automated Essay Scoring system. With Natural Language 

Processing tools like tokenization and Word2Vec, the system checks essays for grammar, vocabulary, 

coherence, and relevance. We created a web app with Flask. Students can upload their essays and get 

feedback right away. We use an LSTM model to figure out how the essays are structured. To see how well 

the system works, we checked the predicted essay scores from different machine learning models using the 

Mean Squared Error. In the future, we may add support for more languages and connect it to larger academic 

systems.  

 

Index Terms - Automated Essay Scoring, LSTM, NLP, Machine Learning, Deep Learning. 

I. INTRODUCTION 

 

Automated Essay Scoring (AES) refers to a technology-based way of minimizing the use of human raters 

in essay scoring. Manual essay scoring is sometimes subjective and doesn’t keep up with the high 

demand for tests today. This makes automated scoring systems a good option. With natural language 

processing and machine learning, these systems can score essays fairly and reliably. They offer a 

consistent and efficient way to handle tests of all kinds. Such a system can immediately give students 

feed-back, free the teaching profession to concentrate on the more qualitative aspects of education. 

Furthermore, the flexibility in adapting to the system facilitates usage in various fields-included 

corporate training assessments and even online courses and exams to be conducted by a governmental 

agency where promptness is required in the absence of biasness in evaluating their writings. 

This project involves developing an AES system based on LSTM which is a type of recurrent neural 

network particularly suited for handling sequential data like text. The most prominent benefit of using 

LSTM models is that long-term dependencies can be remembered in essays. These very reasons have 

thus made them ideal for evaluating features such as structure, coherence, and grammar. It would be a 

web-friendly, user-friendly platform where users would upload their essays, receive scores immediately, 

and maintain flexibility across wide possibilities beyond merely schools. The focus of this project is 

more on the building of system architecture, preprocessing techniques, and the LSTM model for scoring. 

 

II. PROBLEM STATEMENT 

 

Evaluating essays manually can often be labor-intensive, uneven, and influenced by personal bias, 

especially in extensive educational settings. Our project aims to tackle this issue by developing an 

Automated Essay Scoring (AES) system that employs LSTM-driven deep learning and natural language 

processing methods. This system assesses grammar, coherence, structure, and relevance to provide 

quick, objective, and precise scoring. Our objectives include developing a scalable model, testing it 
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across various essay datasets, and offering a user-friendly interface to ensure accessibility for schools, 

examinations, and online platforms that need effective evaluation of written content. 
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III. SYSTEM IMPLEMENTATION 

 
Fig. 1. System Architecture 

 

 

 

Our initiative implements a multi-phase strategy that incorporates data cleaning, feature extraction, 

and machine learning techniques for essay assessment. We utilize an LSTM neural network, 

harnessing NLP for the analysis and evaluation of text. This method addresses key elements of essay 
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evaluation, including understanding meaning, syntactic accuracy, and sentence coherence.  

 

 

 

 

    UML Diagrams: 

 

                    Sequence Diagram 

 
 

Fig. 2. Sequence Diagram 

 

A Sequence Diagram is another type of interaction diagram that shows how objects interact in time-

ordered sequence. Therefore, they can explain the several dynamic behaviours of the system, such as 

functions and objects being interacted with, and describes the control flow generated depending on 

user input. 

 

In our system, the sequence diagram outlines the following workflow: 

 

1. User submits an essay. 

2. Essay is handled in Data Preprocessing, which entails cleaning, tokenization, and stop word 

removal. 

3. The pre-processed data will be sent to the Feature Extraction, where features like word 

embeddings are generated. 

4. The features are given to the LSTM Model, which calculates a predicted score.  

5. The Scoring Module finally gives the score and feedback based on the output of the LSTM for 

the User. 
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            Use Case Diagram 

 

 

 

                                                                                      Fig 3: Use Case Diagram 

 

 

The Use Case Diagram is a type of behavioral diagram in software engineering that covers the 

functional requirements of a system. The Use Case Diagram is primarily used to illustrate the dynamic 

aspect of a system: how external actors (users or different systems) interact with the use cases the 

system performs. The use case diagram provides a view of what the system does from a higher 

perspective and helps stakeholders comprehend the system's functionalities, user access levels, and 

interactions with the user. Furthermore, it explicitly aids early phases of development and thereby 

helps gather and communicate inaccuracies in requirements 

 

               For the essay scoring system, the use case diagram shows the following:  

1. Submit Essay: This use case allows a user to submit an essay. 

2. View Essay Score: This indicates that the user is able to view the essay score given by the system.  

3. View Feedback: The user view feedback in detail on the essay.  

4. Register: Users can set up a new account in the system.  

5. Login and Logout: This allows the user to access the system during a session and Logout 

afterward. 
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             Collaboration Diagram 

 

 

                        Fig 4: Collaboration Diagram 

 

A Collaboration Diagram (also frequently referred to as a Communication Diagram) is a type of 

interaction diagram that expresses how a system of objects interacts to accomplish a specific task.  The 

Collaboration Diagram emphasizes the relationships and messages between objects over a strict 

temporal sequence of actions.This type of diagram is useful to understand the general workflow of 

communication between the object components of the system. 

 

           The collaboration diagram demonstrates how the objects below interact in the system:  
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1. User submits an essay to system 

2. Data Preprocessing receives and pre-processes and cleans and tokenizes the text of the essay. 

3. Feature Extraction extracts the key features from the text that has been pre-processed. 

4. Features are processed in the LSTM Model to predict an essay score. 

5. Scoring Module assigns a final score to the essay and provides the score back to User. 

 

 

 

 

 

 

 

 

 

 

 

 

DFD(Data Flow Diagram) Level 0 

 

 

 
                                                          Fig 5: DFD (Data Flow Diagram) Level 0 

 

A Level 0 DFD shows high-level view of a system that has its primary processes, data flows and shifts 

between local and external entities.  
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Processes/Entities in the DFD: 

 

1. User (External Entity): 

 The end user interacting with the system is represented as the User (External Entity). 

 Provides the user-engagement point to submit an essay for scoring. 

 

2. WebApp (Process):  

 

 Acts as a bridge between the user and the database 

 Receives the user’s essay from the User. 

 Requests the server to score the essay. 

 Displays the score after receiving the server's response. 

 

3. Server (Process):  

 

 Acts as the powered CPU that performs all data communications, and processing logic. 

 Sends the essay, as input to the Essay Scoring System. 

 Returns the output score to the WebApp. 

 

 

 

4. The Essay Scoring System (Process):  

 The principle tool the system uses to score and evaluate the essay. 

 Evaluates aspects of grammar, coherence, relevancy and other aspects of the written essay, 

whether uses rule-based reasoning or machine based learning models.  

 After reviewing the essay contents, produces a final score based on that evaluation. 

  

 

5. Score Output (Data Store/Output):  

 The end result of the system.  

 Sent to the Server, which sends it to the WebApp to show to the user.  

 

Data flow Explanation :  

• The user enters the essay into the WebApp. 

• The WebApp contains the Essay and sends the request to the server.  

• The Essay Scoring System receives the request from the Server and processes it.  

• The Essay Scoring System sends the Score Output back to the Server.  

• The Server sends the Response from the Essay Scoring System (score) back to the 

WebApp.  

• The WebApp displays the score to the user. 

 

 

Algorithms Used: 
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Various In the development of an Automated Essay Scoring (AES) system, a carefully selected set of 

algorithms plays a critical role in analyzing, interpreting, and scoring human-written essays in a manner that 

reflects the consistency and fairness of human evaluators. These algorithms operate in fields such as natural 

language processing, machine learning, and deep learning. They enable the system to learn from large 

datasets, recognize patterns in language usage, and forecast the quality of essays. This section discusses the 

primary types of algorithms employed in the AES system. 

Natural Language Processing (NLP) Algorithms 

 

The Natural Language Processing (NLP) plays a crucial role in enabling AES systems to comprehend text. 

It begins with fundamental practices such as dissecting sentences into individual words or phrases, reducing 

words to their base forms, and eliminating common words like is, the, and and, which carry little 

significance. These procedures prepare the text for further analysis. 

Additionally, AES systems employ more advanced strategies including the identification of parts of speech, 

the comprehension of sentence structure, and the recognition of names and significant terms. This aids the 

system in understanding how words relate to one another, identifying subjects and verbs, and locating proper 

nouns. They also check the emotional tone and how well the writing flows. Slightly newer models like 

BERT make this even better because they understand words based on the context, they're in. This helps the 

system look at how connected everything is, which is really important for grading essays well. 

 

   Machine Learning Algorithms 

 

The scoring mechanism of AES is influenced by machine learning. After preparing the text and identifying 

key features, it applies supervised learning to link these features with their respective scores. The features 

taken into account include the word count, sentence length, vocabulary diversity, grammar, spelling, 

relevance to the topic, and the overall structure of the content. 

Support Vector Machines (SVMs) are employed to create boundaries between different score categories by 

analyzing patterns in multi-dimensional feature spaces. Decision Trees and Random Forests help in 

interpreting feature importance, offering explainability in how certain linguistic traits influence the final 

score. K-Nearest Neighbors (KNN) is also used as a simple baseline classifier, comparing essays to similar 

ones in the training dataset to determine scores. 

 

 

   Deep Learning and Neural Networks 

 

Deep learning techniques significantly enhance the performance of the AES system by recognizing the 

intricate relationships within essay texts. In contrast to traditional machine learning approaches that heavily 

depend on human-engineered features, deep learning derives insights directly from the unrefined text. 

Recurrent Neural Networks (RNNs), particularly Long Short-Term 

Memory (LSTM) networks, are better for handling sequential texts. Transformers, such as the pre-trained 

models BERT, RoBERTa, and those based on GPT, are fine-tuned to evaluate essays. They examine the 

context and emphasize key elements, 

aiding in comprehending the text's meaning. Unlike systems that simply adhere to preset rules, transformer

s can adapt and accommodate various writing styles and levels. 

These networks use attention mechanisms that help the model zoom in on the important parts of an essay 
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for scoring, like the thesis, supporting arguments, grammar, and how clear the conclusions are. This way, 

the system can look at the content, language, and even how well the essay is. 

 

 

IV. PROPOSED OUTCOMES 

 

The Automated Essay Scoring System was developed and implemented as a web application; this web 

application enables the user to submit their essays and in an automated way obtain a graded essay, all 

using machine learning and deep learning models that have already been trained. The following 

demonstrate the automated essay scoring system and its interface. 

 

 5.1 Essay Input Interface 

The automated essay scoring system was very user friendly in terms of interface. All that the user had 

to do was copy and paste their essay into the text area and click on the "Grade Essay" button to submit 

their essay to be graded. 

 

Screenshot 1: Essay Input Web Page 

Essay Input Web Page. Description: This web page contains the large text input box for a user to enter 

or paste their essay, and the "Grade My Essay" button to submit the essay for grading. 

 

 

 
 

 

 

5.2 Predicted Score Output – Example 

The system takes an essay as input and processes it. When done processing the said input, it generates 

and displays a numeric predicted score. There is no feedforward or explanation of the predicted score-

just the predicted score. 

 

Screenshot 2: Predicted Score Display  

The screenshot displays the output page of specific user submitted essay, and currently showing the 
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predicted score as: "Your Essay Score: 5.5952826". 

 

 

 
 

 

 

5.3 No Input Submitted – Error Handling 

When a user clicks on the "Grade Essay," without entering any text, there is nothing to score; and 

nothing is processed but an error or an alert message 

Screenshot 3: Empty Submission Handling. 

This is the screenshot that shows a kind of validation message like "Please enter some text for 

prediction"; thus, it minimizes accidental blank submissions and focuses more on use in the correct 

way. 

 

 

 
 

 

5.4 Model Performance Summary 

 

The model was evaluated through standard criteria for judging the accuracy of such systems against 
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grades assigned by human graders. 

 Mean Absolute Error: 1.3120 

 Quadratic Weighted Kappa (QWK): 0.6832 

As we can see, these results provide strong evidence, confirming the system’s reliability of perfecting 

the model to predict an essay score. 

 

V. ADVANTAGES AND DISADVANTAGES 

 

         Advantages of AES: 

 

 Speed and Scalability  

This system can quickly review many essays and give instant feedback, which is great for big 

educational programs like MOOCs or standardized tests. 

 Consistency and Fairness  

Unlike human graders who might score differently, this system keeps scoring the same, removing 

any bias or subjectivity. 

 Handling Long Texts  

LSTM models are great for understanding the bigger picture in writing, which helps when checking 

grammar, flow, and coherence in essays. 

 Easy Online Access  

Since it's web-based, users can access it from anywhere, making it a good fit for schools, teachers, 

and people learning on their own. 

 

            Disadvantages of AES: 

 

 Struggles with Creativity and Nuances  

LSTMs can have a hard time understanding abstract ideas and the little details in essays that 

human graders usually catch. 

 Dependence on Data  

Performance of the model depends on the quality of the training data. If the data is lacking or 

biased, the evaluations can be off. 

 Lack of Clarity  

It’s tough to explain why Deep Learning Models give a certain score, which 

can be a problem in schools. 

 High Resource Needs  

Training and using LSTM models can take a lot of computer power, making it tricky to scale up 

for real-time use if it's not managed well. 

 

 

VI. CONCLUSION 
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This paper proposes the use of LSTM networks to create a web-based Automated Essay Scoring system 

which furnishes the users with the real-time feedback about their writing. This makes the system accessible 

to a wider audience: everyone can submit an essay, and then we return a score corresponding to grammar, 

coherence, and structure. Such an ability of the LSTM model makes it seem as if it is the perfect model for 

such a task. Future work will involve refining the model and adding the capability of dealing with more 

diverse types of essays and styles of writing. 

 

 
VII. FUTURE SCOPE 

 
Automated Essay Scoring (AES) systems can really help with grading essays. They can make it easier for 

schools, businesses, and certification programs to grade writing. With more people taking online courses, 

AES could speed up the grading process while making sure it stays fair and consistent. Thanks to progress 

in Natural Language Processing and Deep Learning, the next wave of AES models will check not only 

grammar and structure but also creativity, critical thinking, emotional tone, and how convincing the 

arguments are. They're set to act more like real teachers, proofreading writing for clarity and flow. These 

tools will also provide students with quick feedback, pointing out weak arguments or unclear sentences, 

helping them improve on their own. Plus, blockchain technology can boost transparency, an important part 

for key tests, by securely keeping scores and stopping any changes. 

We might also see tools that support multiple languages to help non-native English speakers. 
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