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Abstractð Automated answer grading systems have the potential to revolutionize the way teachers evaluate student work. This 

paper presents a machine learning-based Django solution for automated answer grading that uses natural language processing and 

deep learning techniques. The system can analyze free-form text answers and provide scores based on various criteria such as 

accuracy, relevance, and language proficiency. We evaluate the performance of the system using a large dataset of student responses 

and demonstrate   that   it   achieves   high   accuracy   and   consistency   compared to human graders. . This technique aims to 

increase grading's effectiveness and impartiality, lessen human mistakes, and give students immediate feedback. It will be used in 

many different contexts, including education, hiring, and performance reviews. This technique will examine various ML methods for 

automatically evaluating descriptive answer sheets, as well as their advantages, drawbacks, and potential uses. 
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I. INTRODUCTION 

This project addresses the need for efficient and unbiased grading in education by implementing automated systems for short 
answer scripts. Leveraging advanced technologies like natural language processing and machine learning, our aim is to provide 
educators with a time-saving and objective assessment tool. This initiative not only streamlines grading processes but also 
enhances the learning experience by offering prompt feedback to students, contributing to a more dynamic educational 
environment. The subsequent sections of this project will explore the underlying technologies, methodologies, challenges, and 
potential benefits associated with automated grading. As we embark on this journey, we envision a future where educational 
assessments are streamlined, efficient, and fair, ultimately contributing to the improvement of learning outcomes and the 
educational experience as a whole. 

A. Fundamentals 

Automatic grading of short answer scripts involves using machine learning algorithms to evaluate and score students' 
responses to questions. The grading software uses NLP techniques to analyze the text and extract meaning from the responses. 
This involves breaking down the text into smaller units such as words, phrases, and sentences and analyzing their structure and 
meaning. Automatic grading systems often use machine learning algorithms to learn from a large set of training data and improve 
their accuracy over time. These algorithms can be trained on a variety of features, such as word frequency, syntax, and semantic 
similarity, to identify patterns and make predictions about the quality of the responses. The grading software may perform error 
analysis to identify common mistakes made by students and provide feedback to help them improve their performance. This may 
involve analyzing patterns in the incorrect responses and providing targeted feedback to help students correct these errors. The 
results of the automatic grading system should be validated to ensure that the system is accurate and reliable. This may involve 
comparing the system's grades with grades given by human graders, analyzing the system's performance on a variety of test items, 
and evaluating the system's reliability over time. 

B. Objectives 

Automatic grading aims to provide consistent and unbiased evaluation of short answer scripts, ensuring that all scripts are 
assessed using the same criteria and standards, without human bias or subjectivity. Automated grading systems aim to save time 
and resources by automating the grading process, reducing the need for manual grading and providing prompt feedback to 
students. Automatic grading systems are designed to handle a large volume of short answer scripts efficiently, making them 
suitable for high-stakes assessments, large-scale exams, or assessments with a large number of students. Given an answer to a 
question from selected set of questions, our aim is to evaluate it and give a qualitative score. The subjective nature of an answer 
makes it difficult to grade it uniformly across many human graders. In addition, human graders tend to unknowingly grade an 
answer with their own biases towards the subject matter presented. Manual grading has another major drawback, the time required 
to grade essays can be significantly high. 
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C. Scope 

      The scope of our project is to conduct a review of existing systems and work on the algorithms of Natural Language 

Processing and Deep Learning. Identify and Perform SWOT analysis. To optimize our system, we provide it with a large number 

of datasets of responses based on the evaluation process for accurate grading of the synopsis. For improving performance of 

our model, we check whether it is scalable for all systems and work efficiently for userôs task assessment. 

 

II. LITERATURE SURVEY 

An automatic answer grading system is a computer-based system that evaluates student responses to test questions and assigns 
grades based on predetermined criteria. This literature review aims to provide an overview of the existing literature on automatic 
answer grading systems and their effectiveness in evaluating student answers. 

Machine learning techniques have been used extensively for automatic answer grading. Kshitiz Srivastava(2020) proposed a 
deep learning-based method for grading short-answer questions. Their approach used a convolutional neural network (CNN) to 
extract features from the text and a long short-term memory (LSTM) network to capture the sequence information. 

Natural language processing (NLP) techniques have also been used for automatic answer grading. In their study, Rebecka 
Weegar(2023) proposed a hybrid model that combined rule-based and machine learning-based approaches for grading short-
answer questions. The rule-based approach was used to identify key concepts and entities in the text, while the machine learning-
based approach was used to classify the answers. 

A. Literature Review 

1. Muangkammuen P, Fukumoto F, "Multi-task Learning for Automated Essay Scoring with Sentiment Analysis" (Nov 
2020) [1]. The present evaluation system is through human assessment. Present Computer-based evaluation system works 
only for multiple-choice questions, but there is no proper evaluation system for grading essays and short answers. Many 
researchers are working on automated essay grading and short answer scoring for the last few decades, but assessing an 
essay by considering all parameters like the relevance of the content to the prompt, development of ideas, Cohesion, and 
Coherence is a big challenge till  now. This paper provides a systematic literature review on automated essay scoring 
systems. 

2. Lun J, Zhu J, Tang Y, Yang M, "Multiple data augmentation strategies for improving performance on automatic short 
answer scoring" (Nov 2020) [2]. Manual essay grading is a time-consuming process for the evaluator, a solution to such 
problem is to make evaluation through computers. Essays are considered as one of the main evaluation criteria used by 
teachers to evaluate student's performance. Essay evaluation is a time-consuming process, a teacher denotes a huge 
amount of time in evaluation of essays because of its subjectivity. Solution to such problem is automatic essay evaluation. 

3. Rebecka Weegar, Peter Idestam-Almquist, "Reducing Workload in Short Answer Grading Using Machine Learning" 
(Nov 2022) [3]. Multi -task learning models, one of the deep learning techniques that have recently been applied to many 
NLP tasks, demonstrate the vast potential for AES. In this work, we present an approach for combining two tasks, 
sentiment analysis, and AES by utilizing multitask learning. [3] The model is based on a hierarchical neural network that 
learns to predict a holistic score at the document-level along with sentiment classes at the word-level and sentence-level. 
The sentiment features extracted from opinion expressions can enhance a vanilla holistic essay scoring, which mainly 
focuses on lexicon and text semantics. 

4. Kshitiz Srivastava, Namrata Dhanda, Anurag Shrivastava, "An Analysis of Automated Essay Grading System" (Nov 
2020) [4]. Automatic short answer scoring (ASAS) is a research subject of intelligent education, which is a hot field of 
natural language understanding. [4] Focusing on the problem, we propose MDA-ASAS, multiple data augmentation 
strategies for improving performance on automatic short answer scoring. MDA-ASAS is designed to learn language 
representation enhanced by data augmentation strategies, which includes back-translation, correct answer as reference 
answer, and swap content. 
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