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Abstract:  The increasing reliance on technology-driven assessment tools has prompted the development of 

innovative solutions to address the challenges associated with interview preparation. In this paper, we present 

"IntervAI," an AI-based web application designed to revolutionize interview preparation by offering dynamic 

question generation, real-time answer evaluation, and proctoring capabilities. Leveraging state-of-the-art 

Natural Language Processing (NLP) techniques and deep learning models, "IntervAI" empowers candidates 

to enhance their interview skills through personalized practice sessions. The platform's interactive voice 

interface and 3D avatar engagement provide a unique and immersive learning experience, while its robust 

proctoring system ensures assessment integrity. Through empirical evaluation and user feedback, we 

demonstrate the effectiveness and usability of "IntervAI" in improving interview readiness and facilitating 

fair and objective assessments. "IntervAI" represents a significant step towards enhancing interview 

preparation processes and holds promise for transforming the landscape of talent acquisition and assessment 

practices. 
 

Index Terms - Interview Preparation, AI-Based Learning , Speech Recognition, Communication Skills, 

Career Development ,Interviewing Skills. Skill Enhancement, Natural Language Processing, Progress 

Monitoring. 

I. INTRODUCTION 

Job interviews serve as critical gateways to professional opportunities, yet they can be daunting and 

challenging experiences for many individuals. Traditional interview preparation methods often lack 

personalized feedback and fail to simulate the dynamic nature of real-world interview scenarios. With the 

advent of artificial intelligence (AI) and natural language processing (NLP) technologies, there is an 

opportunity to revolutionize interview preparation practices by offering interactive and adaptive learning 

solutions. In response to this need, we introduce "IntervAI," an AI-based web application aimed at transforming 

interview preparation processes. "IntervAI" leverages cutting-edge AI and NLP techniques to provide 

candidates with a dynamic and immersive interview practice environment. The platform offers a wide range 

of interview topics and dynamically generates questions tailored to individual skill levels and preferences. By 

analyzing candidate responses in real-time, "IntervAI" provides personalized feedback and insights to help 

users refine their interview skills and build confidence. In addition to its advanced question generation and 

answer evaluation capabilities, "IntervAI" incorporates robust proctoring mechanisms to ensure assessment 

integrity and prevent misconduct during practice sessions. Furthermore, the platform's user-friendly interface, 

interactive voice interaction, and 3D avatar engagement enhance user experience and foster active learning. 

 

In this paper, we present the design, implementation, and evaluation of "IntervAI," highlighting its features, 

functionalities, and the potential impact on interview preparation practices. Through empirical studies and user 

feedback analysis, we demonstrate the effectiveness and usability of "IntervAI" in improving interview 

readiness and facilitating fair and objective assessments. We believe that "IntervAI" represents a significant 
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advancement in the field of interview preparation and holds promise for transforming talent acquisition and 

assessment practices in various domains. 

II. LITERATURE REVIEW 

Existing tools for interview preparation predominantly center around static question banks or mock 

interview platforms, often lacking adaptability and engagement. This innovative platform sets itself apart by 

integrating AI and NLP, enabling dynamic question generation, personalized feedback, and an interactive 

learning experience. The field of AI-driven interview assessments has seen significant growth, with 

techniques such as BERT embeddings and deep learning models being utilized for answer evaluation. This 

project contributes to the advancement of this field by implementing state-of-the-art models for precise and 

context-aware response assessments. 

 

The paper titled "Interview Bot Development with Natural Language Processing and Machine Learning" 

delves into the creation of an interview bot using NLP and Machine Learning. The authors explore how 

advanced technologies can be integrated into interview preparation tools, emphasizing NLP's role in 

enhancing conversational interactions. Insights from this study enrich our understanding of technology-driven 

interview platforms and guide the design decisions of the project. 

 

In the research paper titled "Interview Bot for Improving Human Resource Management," the focus shifts 

to the application of an interview bot to enhance Human Resource Management (HRM). The authors examine 

the practical implications of integrating a bot into HR processes, illuminating how technology can streamline 

recruitment and assessment procedures. The findings of this study resonate with the project's goals, aligning 

with its broader impact on HR practices. 

 

"Chatbot-based Interview Simulator: A Feasible Approach to Train Novice Requirements Engineers" 

explores the feasibility of using chatbots to train novice requirements engineers through interview simulation. 

This study investigates the effectiveness of chatbots in providing a simulated interview experience for skill 

development. The insights gained from this research inform the educational aspects of the project and 

contribute to our understanding of how chatbots can be utilized for effective learning experiences. 

 

III. SYSTEM OVERVIEW 

The interview preparation platform offers a comprehensive and user-centric solution designed to enhance 

users' interview skills through AI-driven personalized learning experiences. At its core, the system is 

comprised of several interconnected modules and functionalities that work together to deliver a seamless and 

effective learning journey for users. The primary components of the system include user registration and 

authentication, topic selection and navigation, question generation, voice interaction, answer evaluation, 

proctoring and security, and feedback and scoring. 

 

2.1 User Registration and Authentication 

The platform ensures a seamless user experience by allowing individuals to create accounts, log in 

securely, and reset passwords if necessary. This process involves storing user profiles in a protected 

environment to maintain confidentiality and data integrity. Secure authentication mechanisms, such as multi-

factor authentication and encrypted password storage, are implemented to safeguard user data. This 

functionality ensures that users can access personalized content and reliably track their progress over time, 

contributing to a secure and user-friendly environment. 

 

2.2 Topic Selection and Navigation 

Users have the flexibility to choose from a variety of interview topics and domains according to their 

preferences and needs. The platform features intuitive navigation, enabling users to effortlessly explore and 

access topic-specific content. This facilitates a tailored learning experience, where individuals can focus on 

areas most relevant to their career aspirations. The system employs a well-organized and user-friendly 

interface, allowing users to switch between topics and modules seamlessly. This enhances user engagement 

and ensures that the learning process is both efficient and enjoyable. 
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2.3 Question Generation 

The platform employs sophisticated algorithms to dynamically generate interview questions based on the 

topics selected by users. This ensures a diverse range of questions covering various aspects of the chosen 

domain. By offering fresh and relevant content, users are engaged in continuous learning and preparation for 

a wide array of interview scenarios. The question generation process involves several advanced techniques: 

 

A. Keyword Extraction: When candidates answer questions, keywords are extracted from their 

responses. These keywords are then used to generate follow-up questions, ensuring that the 

conversation remains relevant and focused. 

B. Predefined Question Templates: The platform uses predefined question templates such as 

"Explain", "Tell me about", and "What is" to frame questions dynamically. 

C. Dataset Matching: The system matches the keywords with questions present in the dataset and 

selects the most relevant ones. 

D. Paragraph Analysis: Using state-of-the-art NLP techniques, the platform generates questions based 

on paragraphs stored in the dataset, ensuring comprehensive coverage of the topic. 

 

     The following techniques are employed to ensure effective question generation: 

       - Using Gensim for all text pre-processing tasks. 

       - Utilizing cosine similarity for matching and finding relevant questions. 

- Implementing the bag-of-words model in conjunction with cosine similarity. 

- Employing the Word2Vec model to find similarity among sentences. 

- Using advanced NLP techniques to generate short-answer questions. 

 

2.4 Voice Interaction 

To enhance user engagement and accessibility, the platform supports voice interaction, allowing users 

to answer questions verbally. Voice responses are seamlessly converted to text for evaluation purposes, 

enabling users to interact with the platform in a natural and intuitive manner. This feature caters to diverse 

learning preferences and enhances the overall user experience by providing a more interactive and user-

friendly approach to interview preparation. 

 

2.5 Answer Evaluation 

The answers provided by candidates are evaluated using advanced techniques involving BERT 

embeddings and cosine distance. The evaluation process involves the following steps: 

2.5.1. Text Similarity: The platform uses text similarity measures to estimate the similarity between the 

candidate's answers and those stored in the database. This includes both surface-level (lexical) and context-

level (semantic) similarity. 

 

2.5.2. BERT Embeddings: Sentence embeddings are generated using BERT, a pre-trained bidirectional 

model that incorporates word meaning and context into dense vectors. BERT's transformers consist of 

multiple encoders that generate these embeddings, ensuring a deep understanding of linguistic features. 

 

2.5.3. Cosine Similarity: To measure semantic document similarity, the platform calculates the cosine 

similarity score between the BERT-generated embeddings of the candidate's answers and the stored answers. 

By subtracting this cosine similarity from one, the cosine distance is obtained. A lower cosine distance 

indicates higher similarity. 

 
Fig 2.1 Cosine Similarity 

The average of all similarity values is calculated to yield a percentage score reflecting the candidate’s 

technical skill level. This comprehensive evaluation method ensures accurate and fair assessment of the 

candidate's answers. 
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2.6 Feedback and Scoring 

Users receive comprehensive feedback on their performance, including detailed insights into their strengths 

and areas for development. The platform provides scores and assessment results, enabling users to track their 

progress and gauge their readiness for interviews effectively. This feedback loop fosters a supportive learning 

environment and motivates users to strive for continuous improvement. The feedback includes specific 

suggestions for improvement, personalized learning paths, and resources to help users address their 

weaknesses and enhance their strengths. 
 

IV. RESULTS AND DISCUSSION 
 

5.1 Question Generation 

 

    The platform employs sophisticated algorithms to dynamically generate interview questions based on the 

domain selected by users, ensuring a tailored and relevant learning experience. Users begin by selecting their 

preferred domain, and as they answer questions, the system extracts keywords from their responses. These 

keywords are used to frame new questions using predefined templates like "Explain," "Tell me about," and 

"What is," ensuring coherence and relevance. The system matches these keywords with a comprehensive 

dataset of domain-specific questions using techniques such as cosine similarity, the bag of words model, and 

the Word2Vec model to find the most pertinent questions. Advanced NLP techniques, including Genism for 

text pre-processing and BERT for sentence embeddings, enhance this process by capturing the semantic 

similarity between sentences. Additionally, the platform generates short answer questions based on stored 

paragraphs, using methods like Named Entity Recognition and dependency parsing to identify key concepts 

and frame precise questions. This dynamic question generation ensures users receive a continuous stream of 

relevant and challenging questions, enhancing their preparation for real-world interviews. 

 

Table 5.1 Dynamic Question Generation 

 

 Selected Domain Retrieved Question 

1 Web Development What are the main features of JavaScript? 

2 Data Science Explain the concept of overfitting in machine 

learning. 

3 Machine Learning What is gradient descent and how does it work? 

4 Deep Learning Explain the concept of recurrent neural networks 

(RNNs) and their applications in natural language 

processing (NLP) 

5 Machine Learning What are support vector machines (SVMs) 

commonly used for? 

 

5.2 Answer Evaluation 

 

In this innovative approach, BERT embedding and cosine similarity are employed to meticulously analyze 

the similarity between the embedded documents representing model answers and the responses provided by 

candidates. BERT's advanced natural language processing capabilities generate dense vector representations 

of text, capturing both the meaning and context of words within sentences. By harnessing BERT’s contextual 

understanding and cosine similarity’s precise measurement of textual resemblance, the system ensures a 

comprehensive assessment process. Cosine similarity calculates the cosine of the angle between two vectors, 

providing a similarity score that reflects how closely the candidate’s response matches the model answer. To 

refine the evaluation, the system averages the estimated similarities across multiple comparisons, generating 

a robust and reliable final result. This methodology not only enhances the accuracy of the evaluation but also 

offers a nuanced understanding of the alignment between candidate responses and the expected standards. 

Any answer with a similarity score above 0.85 is considered correct, allowing for variability in phrasing while 

maintaining high content accuracy standards. This sophisticated approach fosters a more informed and 

insightful assessment framework, contributing to more effective interview preparation. 
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Table 5.2 Answer Evaluation Results 

Question 

Generated 

 Target Answer  Student Answer Result 

What are the main 

features of 

JavaScript? 

JavaScript is a versatile scripting 

language used primarily for client-

side web development. Its main 

features include dynamic typing, 

prototype-based object orientation, 

and first-class functions. 

JavaScript is used for web 

development. It has dynamic 

typing, object orientation, and 

first-class functions 

0.59753 

Explain the concept 

of overfitting in 

machine learning. 

Overfitting occurs when a machine 

learning model learns the training 

data too well, capturing noise and 

random fluctuations rather than the 

underlying patterns. This leads to 

poor generalization performance on 

unseen data. 

 

Overfitting happens when the 

model is too complex and learns 

the training data too well, 

resulting in poor performance 

on new data. 

0.86789 

What is gradient 

descent and how 

does it work? 

Gradient descent is an optimization 

algorithm used in machine learning to 

minimize the loss function. It works 

by iteratively updating the parameters 

of a model in the direction of the 

steepest descent of the loss function 

gradient. 

Gradient descent is a method 

used to optimize machine 

learning models by iteratively 

adjusting the model parameters 

based on the gradient of the loss 

function. 

0.91851 

Explain the concept 

of recurrent neural 

networks (RNNs) 

and their 

applications in 

natural language 

processing (NLP). 

Recurrent neural networks (RNNs) 

are a type of neural network 

architecture designed to handle 

sequential data by incorporating 

feedback loops. In natural language 

processing (NLP), RNNs are used for 

tasks such as language modeling, text 

generation, and sequence labelling. 

Recurrent neural networks 

(RNNs) are used for image 

classification. They analyze 

images and classify them into 

different categories based on 

their features. 

0.73106 

What are support 

vector machines 

(SVMs) commonly 

used for? 

Support vector machines (SVMs) are 

a type of supervised learning 

algorithm used for classification and 

regression tasks. They work by 

finding the hyperplane that best 

separates the classes in the input data 

space. SVMs are effective for high-

dimensional data and can handle both 

linear and non-linear classification 

tasks. 

Support vector machines are a 

powerful machine learning 

technique used for both 

classification and regression 

tasks. They work by finding the 

optimal hyperplane that 

separates the data points into 

different classes or predicts 

continuous values. SVMs are 

widely used in various fields 

such as bioinformatics, finance, 

and image recognition. 

0.95757 

V. CONCLUSION 

The platform represents a significant advancement in the field of employment readiness. Utilizing cutting-

edge technologies such as Artificial Intelligence and Natural Language Processing, it offers users a dynamic, 

personalized, and secure environment to hone their interview skills. The system's ability to dynamically 

generate questions based on user-selected domains, coupled with real-time answer evaluation and constructive 

feedback, marks a notable departure from traditional static question banks. Additionally, features like voice 

interaction and 3D avatars enhance user engagement and immersion, contributing to a more effective and 

enjoyable learning experience. The inclusion of BERT embedding and cosine similarity for precise answer 

evaluation ensures a comprehensive assessment process, providing nuanced insights into candidates' 
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responses. By considering answers with a similarity score above 0.85 as correct, the platform maintains high 

standards of accuracy while allowing for variability in phrasing. Overall, this interview platform, with its 

automatic question generation and answer evaluation, serves as a valuable tool, ensuring consistency and user-

friendliness, and significantly enhancing the preparation process for users. 

 

VI. FUTURE SCOPE 

In the future, the interview preparation platform has a myriad of opportunities for advancement, each aimed 

at enriching the user experience and enhancing learning outcomes. Firstly, the platform could delve deeper into 

personalization by leveraging more sophisticated machine learning algorithms. By analyzing user performance 

data, the system could adapt its question generation and feedback mechanisms to better suit individual learning 

needs, thus ensuring a more tailored and effective preparation journey. Moreover, expanding multilingual 

support would enable the platform to reach a wider audience, catering to non-English speakers and fostering 

inclusivity. Integrating virtual reality technology presents another exciting frontier, allowing users to immerse 

themselves in simulated interview environments for a more lifelike practice experience. This could include 

scenarios ranging from standard job interviews to high-pressure situations, offering users invaluable exposure 

and confidence-building opportunities. Additionally, advanced proctoring techniques, such as real-time 

emotion recognition and behavior analysis, could further enhance the platform's security measures, ensuring 

the integrity of remote assessments. Collaborating with educational institutions and corporate partners would 

enable the platform to offer specialized modules tailored to specific industries or job roles, providing users 

with relevant insights and skills. By embracing these opportunities for advancement, the interview preparation 

platform can evolve into a comprehensive and indispensable tool for individuals striving to excel in their career 

pursuits. 
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