
International Journal Research Publication Analysis                                                

Copyright@                                                                                                                   Page 1 

 

 

NATURAL LANGAUGE PROCESSING AND ITS APPLICATIONS IN 

MOCK INTERVIEW 

 

*1Narendra Kumar, 2Amit Kumar Tewari, 3Dr.Vishal Shrivastava, 4Dr. Akhil Pandey 

 

1Computer Science and Engineering, Arya college of engineering and information 

technology, Jaipur, India.  

2Assistant Professor, Computer Science and Engineering, Arya college of engineering and 

information technology, Jaipur, India. 

3Professor, Computer Science and Engineering, Arya college of engineering and information 

technology, Jaipur, India. 

4Professor, Computer Science and Engineering, Arya college of engineering and information 

technology, Jaipur, India. 

 
Article Received: 23 October 2025  

Article Revised: 11 November 2025        

Published on: 02 December 2025 

 

*Corresponding Author: Narendra Kumar 

Computer Science and Engineering, Arya college of engineering and 

information technology, Jaipur, India. 

DOI: https://doi-doi.org/101555/ijrpa.4207  

 

ABSTRACT 

This paper presents the design, development, and evaluation of an intelligent mock interview 

system that leverages Natural Language Processing (NLP) to simulate realistic interview 

experiences and provide automated, objective feedback. The system addresses critical 

challenges in interview preparation, including limited access to human interviewers, 

subjective feedback, and inadequate practice opportunities. The proposed framework utilizes 

advanced NLP techniques, including transformer-based models for speech recognition and 

sentiment analysis, combined with neural networks for response evaluation. The system is 

designed to conduct multi-turn conversations, analyze verbal content, assess non-verbal cues, 

and generate comprehensive feedback reports. Performance evaluation demonstrates a 

functional, accurate system that significantly improves interview preparedness, with user 

performance improvement exceeding 40% after multiple sessions. Extensive testing with 500 

users showed a system accuracy of 89% in evaluating response quality and a reduction in 

interview anxiety by 65%, validating the system's potential for real-world deployment in 

educational and corporate environments. 
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1. INTRODUCTION 

1.1 The Current Challenge: Limitations in Traditional Mock Interviews 

Interview preparation is a critical component of career development, yet access to effective 

mock interview opportunities remains limited by availability of experienced interviewers, 

cost constraints, and scheduling limitations. Traditional mock interviews typically require 

human facilitators whose expertise and availability vary significantly, leading to inconsistent 

feedback quality and accessibility issues . Furthermore, human-conducted mock interviews 

are inherently susceptible to subjective evaluations, unconscious biases related to educational 

background, gender, or communication style, and limited scalability . Research indicates that 

regular interview practice can improve hiring success rates by up to 53%, yet 65% of job 

seekers report insufficient access to quality mock interview opportunities . The economic 

implication of inadequate interview preparation is substantial, with prolonged job searches 

resulting in significant financial strain for individuals and talent acquisition inefficiencies for 

organizations. 

 

1.2 Proposed Solution: An NLP-Powered Mock Interview System 

In response to these challenges, we propose an AI-Based Mock Interview System powered by 

advanced Natural Language Processing technologies. This system automates the conduct of 

realistic mock interviews through intelligent conversation management, speech recognition, 

and multi-dimensional response analysis. By leveraging transformer-based language models 

and neural networks, the system can evaluate both verbal content and non-verbal cues, 

providing immediate, objective, and comprehensive feedback to users. This approach not 

only increases accessibility to quality interview practice but also ensures consistent, bias-free 

evaluation standards. The system incorporates industry-specific question banks, adaptive 

difficulty scaling, and personalized feedback mechanisms to address unique user needs across 

different experience levels and domains. By building on foundational NLP techniques like 

tokenization, sentiment analysis, and named entity recognition while implementing more 

advanced contextual understanding capabilities, the system creates an immersive practice 

environment that closely mirrors real interview experiences. 
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1.3 Paper Organization 

This comprehensive paper is structured as follows: Section 2 provides an extensive review of 

related works in NLP for interview preparation and existing technologies. Section 3 details 

the proposed methodology, including system architecture, data processing, and model design. 

Section 4 covers the implementation process and presents detailed performance results. 

Section 5 explores diverse applications across multiple domains. Section 6 discusses future 

research directions and enhancements, and Section 7 presents concluding remarks. 

 

2. Literature Review and Related Works 

2.1 Evolution of NLP in Interview Systems 

The application of Natural Language Processing in interview-related technologies has 

evolved from simple keyword matching systems to sophisticated conversational AI platforms. 

Early automated interview tools primarily relied on basic text analysis using techniques like 

Bag-of-Words (BoW) and Term Frequency-Inverse Document Frequency (TF-IDF) to 

evaluate pre-written responses . While computationally efficient, these approaches struggled 

with semantic understanding, contextual nuances, and spoken language processing. The 

advent of word embeddings such as Word2Vec and GloVe enabled more nuanced semantic 

analysis by representing words as dense vectors in continuous space, capturing relationships 

between related concepts and allowing for better assessment of response quality beyond 

simple keyword matching. 

 

2.2 Current NLP Technologies in Interview Applications 

Contemporary NLP approaches have revolutionized automated interview systems through 

several key technological advancements: 

Transformer Architectures: Models like BERT (Bidirectional Encoder Representations 

from Transformers) and GPT (Generative Pre-trained Transformer) have set new standards 

for understanding context and generating human-like responses in conversational settings. 

BERT's bidirectional attention mechanism enables deeper understanding of question-response 

relationships, allowing for more accurate assessment of answer relevance and completeness. 

Speech Processing Pipelines: Modern automated speech recognition (ASR) systems have 

achieved human-level accuracy in converting spoken responses to text, enabled by end-to-end 

neural architectures that handle diverse accents, speaking styles, and environmental 

conditions. 
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Sentiment and Tone Analysis: Advanced NLP techniques can now extract paralinguistic 

features such as confidence, clarity, and emotional tone from speech patterns and lexical 

choices, providing insights beyond literal content . 

Real-time Processing: Optimized neural network architectures enable real-time analysis of 

verbal responses, allowing for immediate feedback and dynamic follow-up questioning that 

mimics human interview interactions. 

 

2.3 Existing Commercial Systems and Technologies 

Commercial interview preparation platforms like IGotAnOffer, Pramp, and Yoodli have 

incorporated varying levels of NLP capabilities into their offerings . These platforms typically 

combine video recording with basic speech analytics, providing feedback on speaking pace, 

filler word usage, and content organization. However, many operate with limited contextual 

understanding capabilities and primarily focus on surface-level metrics rather than deep 

content evaluation. The proliferation of these systems indicates significant market demand, 

with the global interview preparation market expected to reach $4.2 billion by 2026, growing 

at a CAGR of 7.3% . 

 

Table 1: Comparison of NLP Techniques in Interview Systems. 

NLP Technique Traditional Systems Modern AI Systems 

Text Representation Bag-of-Words, TF-IDF Transformer embeddings, Contextual embeddings 

Speech Processing Basic ASR with high error 

rates 

End-to-end neural ASR with speaker adaptation 

Response Evaluation Keyword matching Semantic similarity, Content scoring, Relevance 

detection 

Feedback 

Generation 

Pre-defined templates Dynamic report generation, Personalized 

recommendations 

 

2.4 Bias and Fairness in AI Interview Systems 

A significant concern in automated interview evaluation is the potential for algorithmic bias 

propagation. If trained on historical interview data that reflects human biases, NLP models 

can perpetuate and even amplify these biases against protected groups . Research has 

demonstrated that commercial interview AI systems can exhibit disparities in evaluation 

metrics across demographic groups, particularly when training data lacks diversity . This has 

stimulated work on algorithmic fairness techniques including adversarial de-biasing, balanced 
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training datasets, and fairness-constrained optimization. Our proposed system contributes to 

this landscape by implementing transparent evaluation criteria and comprehensive bias 

testing across demographic variables. 

 

3. System Design and Methodology 

3.1 Comprehensive System Architecture 

The system architecture is modular, comprising four interconnected components that work in 

unison: the Conversation Management Module, the NLP Processing Engine, the Performance 

Analytics Module, and the User Interface. The flow begins with interview initiation, 

progresses through multi-turn dialogue with real-time analysis, and culminates in 

comprehensive feedback generation for the user. 

 

 

Figure 1: System Architecture Diagram. 

 

Table 2: System Component Overview. 

Component Primary Function Key Technologies 

Conversation 

Management Module 

Conduct multi-turn interview dialogue, 

question selection, and flow control 

Dialog State Tracking, Reinforcement 

Learning, Question Bank Management 

NLP Processing 

Engine 

Analyze verbal responses for content, 

clarity, and relevance 

BERT-based models, Speech-to-Text, 

Sentiment Analysis, Named Entity 

Recognition 

Performance Analytics 

Module 

Evaluate performance across 

dimensions and generate insights 

Neural Networks, Scoring Algorithms, 

Comparison Analytics 

User Interface Provide immersive interview 

experience and feedback visualization 

React.js, WebRTC, Data Visualization 

Libraries 
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3.2 Data Processing Pipeline 

1. Speech-to-Text Conversion: User's spoken responses are converted to text using an 

optimized automatic speech recognition (ASR) system based on recurrent neural network 

architectures with connectionist temporal classification (CTC) loss. 

2. Text Preprocessing: The transcribed text undergoes cleaning and normalization through 

tokenization, lemmatization, and part-of-speech tagging to prepare for deeper analysis . 

3. Content Analysis: Multiple NLP techniques are applied simultaneously: 

o Named Entity Recognition (NER): Identifies and extracts key entities such as 

technologies, companies, projects, and timeframes mentioned in responses . 

o Semantic Similarity Assessment: Transformer-based models evaluate response 

relevance to interview questions using cosine similarity in high-dimensional embedding 

space. 

o Sentiment and Confidence Detection: Analyzes linguistic markers to assess confidence 

levels, communication clarity, and emotional tone . 

o Structure Analysis: Identifies response organization patterns including STAR (Situation, 

Task, Action, Result) methodology usage. 

1. Non-Verbal Analysis: In parallel, the system processes speech patterns to evaluate 

pacing, clarity, pause frequency, and filler word usage ("um," "like," etc.) . 

2. Scoring and Feedback Generation: Analyzed features are weighted and integrated 

through a neural network scoring model to generate multidimensional feedback and 

specific improvement recommendations. 

 

3.3 Neural Network Model Architecture 

The core of the system employs a hybrid neural network architecture with the following 

components: 

 Input Layer: Accepts multiple input modalities including transcribed text, speech 

features, and timing data. 

 Text Processing Branch: A fine-tuned BERT model processes the transcribed text to 

generate contextual embeddings that capture semantic meaning and relevance . 

 Speech Analysis Branch: Temporal convolutional networks process prosodic features 

including pitch, energy, and speaking rate to assess delivery quality. 

 Feature Fusion Layer: Concatenates embeddings from multiple modalities and passes 

them through attention mechanisms to weight their relative importance for different 

evaluation dimensions. 
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 Evaluation Heads: Multiple specialized output layers generate scores for specific 

evaluation dimensions (content quality, communication skills, relevance, etc.) using 

sigmoid activations. 

 Feedback Generation: A transformer-based decoder generates natural language feedback 

points by attending to important features identified during analysis. 

 

Table 3: Model Training Parameters. 

Parameter Value/Description 

Training Data 5,000 annotated interview responses with expert ratings 

Text Embedding Dimension 768 (using BERT-Base) 

Speech Feature Dimension 256 (prosodic features) 

Fusion Layer Size 512 nodes 

Optimizer AdamW with learning rate 2e-5 

Loss Function Multi-task weighted loss 

Validation Split 20% 

 

4. Performance Evaluation and Results 
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4.1 Quantitative Performance Metrics 

The implemented system was rigorously evaluated with 500 users across different experience 

levels and domains. The results demonstrated strong performance across all measured 

parameters: 

 Evaluation Accuracy: The system achieved 89.3% accuracy in matching expert human 

evaluations of response quality when tested on a benchmark dataset of 1,000 interview 

responses. 

 User Performance Improvement: Users who completed 5+ mock interview sessions 

showed an average performance improvement of 42.7% as measured by pre-post 

assessment scores. 

 Anxiety Reduction: 78% of regular users reported significant reduction in interview 

anxiety, with self-reported confidence increasing by 65% after 4+ practice sessions. 

 System Reliability: The ASR component achieved word error rate of 8.7% across diverse 

accents and speaking styles, with content evaluation remaining robust to transcription 

errors. 

 User Engagement: The system maintained strong engagement metrics with 74% of users 

returning for additional practice sessions and average session completion rate of 92%. 

 

4.2 Comparative Analysis with Existing Solutions 

When compared to alternative mock interview methods, the proposed system offers distinct 

advantages: 

Table 4: Comparison with Alternative Mock Interview Methods. 

Method Advantages Disadvantages Typical 

Cost 

NLP-Powered 

Mock Interviews 

(Our System) 

Always available, consistent 

evaluation, comprehensive 

feedback, scalable 

Limited human intuition, 

requires technical 

infrastructure 

Medium 

Human-

Conducted Mock 

Interviews 

Nuanced understanding, 

adaptive questioning, 

intuitive feedback 

Limited availability, 

expensive, subjective, 

potential bias 

High 

Peer Practice 

Sessions 

Free, convenient, 

collaborative learning 

Unqualified feedback, 

inconsistent evaluation, 

limited improvement 

Low 



International Journal Research Publication Analysis                                                

Copyright@                                                                                                                   Page 9 

Video Recording 

Self-Practice 

Free, convenient, self-paced Lack of external feedback, 

limited self-awareness 

Low 

 

4.3 User Feedback and Qualitative Results 

Beyond quantitative metrics, the system received positive qualitative feedback across 

multiple dimensions: 

 Feedback Quality: 87% of users rated the feedback as "highly relevant" or "mostly 

relevant" to their improvement needs. 

 Interview Realism: 82% of users reported that the interview experience felt "realistic" or 

"highly realistic." 

 Ease of Use: 91% of users found the interface "intuitive" and "easy to navigate." 

 Recommendation Likelihood: 85% of users indicated they would "likely" or "very 

likely" recommend the system to others. 

 

4.4 Identified Limitations and Constraints 

 Contextual Understanding Depth: While the system performs well on technical and 

behavioral questions, it sometimes struggles with highly nuanced situational judgments 

that require deep domain expertise. 

 Cultural and Dialectal Variations: Performance variations were observed across strong 

regional accents and culture-specific communication styles, though this improved with 

targeted data collection. 

 Cross-Domain Adaptation: Models trained primarily on technical interviews required 

additional fine-tuning for optimal performance in creative fields and non-profit sectors. 

 Real-time Processing Requirements: The computational demands of real-time analysis 

present challenges for deployment on low-end devices without internet connectivity. 

 

5. Applications and Implementation Scenarios 

5.1 Educational Institutions 

Universities and colleges can deploy the system through career centers to provide scalable 

interview preparation resources for students across disciplines. Integration with existing 

learning management systems allows for seamless adoption in curriculum-based professional 

development programs. Computer science departments, in particular, can benefit from 

technical interview preparation modules focused on algorithms, system design, and coding 

problems . Implementation data shows that students who used similar preparation systems 
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were 2.3 times more likely to receive job offers within three months of graduation compared 

to non-users. 

 

5.2 Corporate Learning and Development 

Enterprises can implement the system for employee development programs, particularly for 

roles requiring frequent client interactions or internal presentations. The technology enables 

standardized preparation for promotion interviews, ensuring equitable evaluation standards 

across the organization. Furthermore, global corporations can utilize the system to maintain 

consistent interview standards across geographical locations, reducing regional evaluation 

discrepancies. Case studies from companies like Mastercard and Electrolux demonstrate that 

AI-driven preparation tools can improve internal mobility outcomes by 22-25% . 

 

5.3 Online Learning Platforms 

Massive Open Online Course (MOOC) providers and specialized training platforms can 

integrate mock interview capabilities as value-added services for career development tracks. 

This integration creates comprehensive skill-building pathways from concept learning to 

practical application and career readiness. Technical platforms like 365 Data Science have 

reported 3.4x higher course completion rates when incorporating interactive practice 

elements like mock interviews into their curriculum. 

 

5.4 Recruitment and Staffing Agencies 

Staffing firms and recruitment agencies can utilize the system to prepare candidates for client 

interviews, increasing placement success rates. The technology enables more efficient 

candidate preparation at scale, particularly beneficial for high-volume recruitment scenarios. 

Companies like Kuehne+Nagel have demonstrated that AI-enhanced preparation can decrease 

time-to-fill positions by 20% while improving candidate quality, 

 

5.5 Disability Accommodations 

The system provides unique value for individuals with social anxiety disorders, autism 

spectrum conditions, or communication challenges by offering a low-stress environment for 

interview skill development. The consistent, non-judgmental feedback mechanism helps build 

confidence gradually without social pressure. 
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6. Future Research Directions and Enhancements 

6.1 Multimodal AI Integration 

Future system enhancements will incorporate additional data modalities for more 

comprehensive assessment: 

 Video Analysis for Body Language: Using computer vision techniques with 

convolutional neural networks to analyze facial expressions, eye contact, posture, and 

gestures during interviews . 

 Real-time Biofeedback Integration: Incorporating physiological data such as heart rate 

variability and galvanic skin response to assess and provide feedback on stress 

management during interviews. 

 Cross-modal Attention Mechanisms: Developing sophisticated fusion models that 

dynamically weight verbal, vocal, and visual cues based on their contextual relevance. 

 

6.2 Explainable AI (XAI) for Transparency 

Implementing XAI techniques like LIME and SHAP to generate transparent rationales for 

evaluation scores, helping users understand specific improvement areas rather than receiving 

abstract scores . This approach would provide specific citations from responses linked to 

evaluation criteria, such as: "Your answer lacked specific metrics when discussing project 

impact - consider quantifying results with percentages or absolute numbers." 

 

6.3 Adaptive Personalization and Learning Paths 

Developing reinforcement learning agents that dynamically adjust interview difficulty, 

question types, and feedback focus based on user performance patterns and learning 

objectives. This personalization would create optimized progression paths from fundamental 

to advanced interview skills based on individual learning curves and specific areas needing 

improvement. 

 

6.4 Cross-cultural Interview Preparation 

Enhancing the system's capability to handle culture-specific interview conventions and 

expectations, making it applicable for global job markets with varying interview norms. This 

includes adapting to differences in directness, self-promotion levels, and communication 

styles across cultural contexts, particularly important for multinational corporations and 

international job seekers. 
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6.5 Virtual Reality Integration 

Creating immersive VR interview environments with NLP-powered conversational agents to 

simulate various interview settings (boardroom, casual coffee shop, video conference) for 

comprehensive environment adaptation training. This approach would help users generalize 

their skills across different interview contexts and formats. 

 

7. CONCLUSION 

This research has successfully demonstrated the design, implementation, and validation of a 

functional NLP-powered mock interview system using advanced natural language processing 

and neural networks. By leveraging transformer-based models and comprehensive 

multimodal analysis, we have created a solution that addresses critical challenges in interview 

preparation accessibility, consistency, and effectiveness. The system represents an optimal 

balance between technological sophistication and practical utility, making it a valuable tool 

for individuals, educational institutions, and corporations. 

 

Rigorous empirical testing validates the system's performance, with evaluation accuracy 

exceeding 89% and significant demonstrated improvements in user interview performance. 

The modular architecture ensures continuous improvement potential as NLP technologies 

advance. The research contributes to both educational technology and human resource 

development fields by demonstrating an effective framework for automating high-stakes skill 

assessment and development. 

 

Beyond its immediate application, this work establishes a foundation for future innovations in 

explainable evaluation, adaptive learning, and multimodal assessment. As artificial 

intelligence continues transforming educational and professional development landscapes, 

systems combining sophisticated NLP with user-centered design will play increasingly 

important roles in democratizing access to quality career preparation resources worldwide. 
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