
         
        International Journal of Scientific Research in Engineering and Management (IJSREM) 

                   Volume: 10 Issue: 04 | April - 2026                            SJIF Rating: 8.659                                ISSN: 2582-3930         

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM61443                                          |        Page 1 
 

An AI-Powered Adaptive Learning and Interview 

Preparation Platform Using Natural Language Processing 

and Machine Learning 

 

Ayaz Shaikh1, Shakila Siddavatam2 

    

 ¹Master's Student, Department of Computer Science, Abeda Inamdar Senior college, India  

²Head of Department, Department of Computer Science, Abeda Inamdar Senior college, India 

Abstract   

The increasing competitiveness of academic examinations and technical recruitment processes 

has intensified the need for learning systems that can adapt to individual user performance. 

Conventional platforms for learning and interview preparation are largely based on static content 

and manual evaluation, which limits their ability to provide consistent feedback and assess 

conceptual understanding in a meaningful way. 

The proposed system integrates Natural Language Processing (NLP) and Machine Learning (ML) 

techniques to support subject-based learning and interview preparation within a unified 

framework. The platform enables multi-round interview simulation and allows users to practice 

using uploaded study materials. Textual responses are processed using TF-IDF and cosine 

similarity to evaluate descriptive answers, while machine learning models utilize performance-

related features to estimate user skill levels and identify learning patterns. 

The system is implemented using a full-stack architecture consisting of a React-based frontend, a 

Flask-based backend, and a MySQL database. Observations from system evaluation indicate that 

the approach can distinguish variations in answer relevance and provide structured feedback to 

users. The design supports scalable deployment and can be applied in both academic and training-

oriented environments. 

  

Keywords: Adaptive Learning, Natural Language Processing, Machine Learning, Semantic 

Evaluation, Interview Preparation, Personalized Learning Systems 

   

1. Introduction 

The increasing competitiveness of academic examinations, campus placements, and technical 

recruitment processes has led to a growing demand for more effective learning and interview 

preparation systems. Learners are expected to demonstrate not only theoretical knowledge but also 

problem-solving ability, communication skills, and conceptual understanding during evaluation 

processes. However, conventional preparation methods, such as textbooks, static question banks, 

and manual mock interviews, offer limited support for personalized feedback and adaptive learning 

(Essa et al., 2022) [3]. 

Existing online learning and interview preparation platforms largely depend on predefined 

content and rule-based evaluation mechanisms. Such systems are not well-suited for evaluating 

descriptive answers semantically, adjusting difficulty levels dynamically, or tracking user 

performance over time. As a result, learners often lack clear insight into their strengths and areas 

requiring improvement. In addition, realistic interview simulations and data-driven performance 

analysis are not consistently integrated into these platforms (Marvaniya et al., 2023) [4]. 

Advances in Artificial Intelligence (AI), particularly in Natural Language Processing (NLP) and 

Machine Learning (ML), have enabled new approaches to addressing these limitations. NLP 
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techniques support automated question generation and semantic evaluation of textual responses, 

while ML models can be used to analyse performance patterns and estimate user skill levels 

(Altabrawee et al., 2019) [1]; (Nanda Devi et al., 2023) [2]. These capabilities contribute to the 

development of systems that adapt to individual learning behaviour (Essa et al., 2022) [3]. 

Despite these developments, many existing solutions address learning and assessment as 

separate components rather than integrating them within a single system. The absence of unified 

platforms that combine semantic evaluation, performance prediction, and structured interview 

simulation remains a notable limitation (Marvaniya et al., 2023) [4]. 

To address these issues, an AI-powered adaptive learning and interview preparation platform is 

proposed. The system integrates NLP-based answer evaluation, machine learning–based skill 

prediction, and personalized recommendation mechanisms within a single framework. It supports 

subject-wise learning, multi-round interview simulations, and file-based practice using uploaded 

study materials. 

The key contributions of this work include: 

Development of a unified platform integrating learning and interview preparation 

Implementation of semantic evaluation for descriptive answers using NLP techniques 

Application of machine learning methods for skill-level prediction 

Design of an adaptive recommendation mechanism based on user performance 

The system is intended to support more informed learning processes and improve interview 

preparedness in both academic and practical contexts. 

2. Problem Statement   

The increasing competitiveness of academic examinations and technical interviews requires 

preparation methods that can adapt to individual learner needs. However, many existing learning 

and interview preparation platforms rely on static content, predefined question banks, and manual 

evaluation techniques. Such approaches offer limited adaptability and do not adequately address 

variations in learner performance and understanding (Essa et al., 2022) [3]. 

A key limitation of these systems is their inability to evaluate descriptive answers in a 

meaningful way. Most platforms are designed primarily for objective assessments, which restricts 

their capacity to assess conceptual understanding and analytical reasoning. In addition, existing 

systems often lack mechanisms to monitor user performance over time or to adjust content 

dynamically based on learning progress (Nanda Devi et al., 2023) [2]; (Essa et al., 2022) [3]. 

Another challenge lies in the limited support for realistic interview preparation. Many platforms 

do not provide structured multi-round interview simulations or detailed performance analytics. The 

absence of adaptive feedback and personalized recommendations makes it difficult for learners to 

identify their strengths and areas for improvement, which may affect their preparedness in real 

interview scenarios (Marvaniya et al., 2023) [4]. 

These limitations indicate the need for a system that can combine semantic answer evaluation, 

performance analysis, and adaptive learning within a single framework. An approach that integrates 

NLP techniques for processing textual responses and machine learning methods for analyzing user 

performance offers a viable direction for addressing these challenges (Altabrawee et al., 2019) [1]; 

(Essa et al., 2022) [3]. 

2.1 Proposed Solution 

To address the identified limitations, an AI-based adaptive learning and interview preparation 

system is proposed. The platform integrates Natural Language Processing (NLP) techniques for 

evaluating descriptive answers and Machine Learning (ML) models for analyzing user performance 

and estimating skill levels. 
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The system provides subject-based learning, structured interview simulations, and personalized 

recommendations based on user interaction data. By combining learning and evaluation within a 

single framework, the proposed solution supports continuous feedback and adaptive learning. 

 

   

3. Objectives of the Study 

The primary objective of this study is to design and develop an adaptive learning and interview 

preparation platform that supports both subject understanding and skill development through the 

application of Artificial Intelligence techniques. 

The specific objectives are as follows: 

• To develop a mechanism for generating questions from study materials using Natural 

Language Processing techniques 

• To implement semantic evaluation of descriptive answers using methods such as TF-IDF 

and cosine similarity 

• To design and apply machine learning models for predicting user skill levels based on 

performance-related data 

• To create an adaptive recommendation mechanism that provides personalized feedback 

and adjusts learning paths based on user progress 

• To simulate structured interview environments, including aptitude, technical, and human 

resource (HR) rounds 

• To develop a scalable web-based platform integrating frontend, backend, and database 

components 

• To analyse user performance and present insights through dashboards and visual 

analytics 

The overall objective is to support more effective learning processes, enable consistent 

performance assessment, and improve interview preparedness through an adaptive system. 

4. Literature Review 

Recent developments in Artificial Intelligence (AI) and Machine Learning (ML) have 

contributed to the evolution of intelligent educational systems. One prominent area of research is 

student performance prediction, where ML algorithms are applied to analyse academic and 

behavioural data. Altabrawee et al. [1] investigated multiple machine learning techniques, including 

Artificial Neural Networks, Naïve Bayes, Decision Trees, and Logistic Regression, for predicting 

student performance. Their findings indicate that such models can effectively classify student 

outcomes, with reported accuracy in their experimental setup. However, this line of work primarily 

focuses on prediction tasks and does not address real-time feedback or adaptive learning 

mechanisms. 

Natural Language Processing (NLP) has been widely explored in the context of automatic 

question generation. Devi et al. [2] proposed a system that generates both subjective and multiple-

choice questions using techniques such as text preprocessing, keyword extraction, and Part-of-

Speech (POS) tagging. The methodology involves multiple stages, including text summarization 

and structured question formation. While this approach reduces the manual effort required for 

question creation, it does not provide a comprehensive mechanism for evaluating descriptive 

answers based on semantic similarity. 

Personalized adaptive learning systems have also received considerable attention due to their 

ability to tailor content according to individual learner characteristics. Essa et al. [3] conducted a 

systematic review of adaptive learning technologies and highlighted the role of machine learning in 
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identifying learning styles and enabling dynamic content adaptation. Their analysis suggests that 

adaptive systems can improve learner engagement and performance by adjusting learning paths 

based on user behavior. However, many existing approaches rely on static methods such as 

predefined models or questionnaires and often lack real-time performance analysis and 

recommendation capabilities. 

In the domain of interview preparation, AI-based systems have been developed to simulate 

interactive interview environments. Marvaniya et al. [4] introduced the Smart Prep system, which 

utilizes AI-driven agents to conduct interview simulations and provide feedback to users. While 

such systems offer a more interactive experience compared to traditional preparation methods, they 

often depend on predefined interaction flows and do not fully integrate adaptive learning or 

performance prediction techniques. 

Although these studies demonstrate progress in areas such as performance prediction, question 

generation, adaptive learning, and interview simulation, they are typically addressed as separate 

components. There remains a gap in the development of unified systems that combine semantic 

answer evaluation, machine learning–based performance analysis, and structured interview 

simulation within a single framework. 

The present study addresses this gap by proposing an integrated platform that incorporates NLP 

techniques for evaluating descriptive responses, machine learning models for skill-level prediction, 

and adaptive mechanisms for personalized feedback. This approach aims to provide a cohesive 

solution that supports both learning and interview preparation within a single system. 

   

 

5. Methodology (Development Process) 

5.1 Design of Research 

The study follows a design and development approach to address limitations in existing learning 

and interview preparation systems. The process involves stages such as system design, 

implementation, testing, and refinement to ensure functional reliability and usability. 

The development focuses on creating a platform that supports adaptive learning and structured 

interview preparation. Emphasis is placed on addressing challenges such as evaluating descriptive 

answers, tracking user performance, and providing personalized feedback. The system is designed 

with consideration for user interaction, aiming to support both learning and assessment within a 

single environment. 

 

5.2 Technical Research 

The technical development of the system is guided by the analysis of suitable technologies and 

design requirements: 

• Technology Selection: Frontend and backend technologies were examined to identify tools 

that support interactive interfaces and efficient data processing. 

• Performance and Scalability: The selected technologies were considered in terms of their 

ability to handle multiple users and support future system expansion. 

• Real-Time Processing: The system is designed to process user responses and generate 

feedback with minimal delay, supporting continuous interaction. 

• Text Processing Capability: NLP techniques were selected to enable preprocessing, 

vectorization, and semantic evaluation of textual responses. 

https://ijsrem.com/
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• Responsive Interface Design: The platform is designed to function across different devices, 

ensuring accessibility and consistent user experience. 

• System Integration: The architecture supports communication between frontend, backend, 

and database components to enable coordinated system operation. 

 

5.3 Architecture of the System 

The system architecture follows a multi-layered structure that separates presentation, 

application, and data management components. This separation supports modularity and simplifies 

system maintenance. 

• Presentation Layer: Provides the user interface for interaction, including subject practice, 

interview simulation, and performance visualization. 

• Application Layer: Handles core processing, including NLP-based answer evaluation, 

machine learning–based analysis, and recommendation generation. 

• Data Layer: Stores user data, responses, performance metrics, and system-generated outputs 

in a structured format. 

The architecture is designed to support concurrent user access, structured data processing, and 

integration of AI-based modules while maintaining system responsiveness. It also allows for future 

extension, such as the addition of new models or features without major structural changes. 

 

 

6. System Design 

The proposed system is designed using a modular client–server architecture to ensure scalability, 

maintainability, and efficient data processing. The architecture integrates frontend interfaces, 

backend services, and a centralized relational database. 

6.1 System Architecture 

  The system architecture consists of three primary layers: 

• Frontend (Client-Side): The frontend provides an interactive user interface that enables 

learners to practice subjects, participate in interview simulations, upload learning materials, and 

view performance analytics. The interface is designed to support both guest and authenticated 

users through role-based access control. 

• Backend (Server-Side): The backend is responsible for request handling, authentication, 

business logic, NLP processing, machine learning inference, and recommendation 

generation. RESTful APIs facilitate secure communication between the frontend and 

backend services. 

• Database (MySQL): A MySQL relational database is used to store structured data such as 

user profiles, question banks, responses, performance scores, and recommendation history. 

The relational model ensures data integrity and efficient querying for analytics. 

• System Workflow: The system workflow begins with user interaction through the frontend. 

Requests are processed by the backend, where NLP modules evaluate responses and machine 

learning models analyse performance. Based on the results, personalized feedback and 

recommendations are generated and displayed to the user. 

System Workflow 

1. User interacts with the system through the frontend 

2. Requests are transferred to the backend via REST APIs 

3. NLP modules generate or evaluate questions and answers 
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4. ML modules analyse performance and predict skill levels 

5. Results are stored in the database 

6. Feedback and analytics are displayed on the user interf

Figure 1. Architecture of the Proposed AI-Powered Adaptive Learning and Interview Preparation 

System 

 

 

6.2 Technologies Used 

 
Component 

 
Technology 

 
Purpose 

 
Frontend 

 
React.js 

 
User interface development 

 
Styling 

 
Tailwind CSS 

 
Responsive and professional UI 

 
Backend 

 
Python (Flask) 

 
Application logic and APIs 

 
Database 

 
MySQL 

 
Storage of user data, questions, answers, and analytics 

 
NLP 

 
NLTK, TF-IDF 

 
Question generation and answer evaluation 

 

Machine Learning 

 

Scikit-learn 

 

Skill-level prediction 

 

Authentication 

 

JWT 

 

Secure user authentication 

 

Visualization 

 

Chart.js 

 

Performance analytics 
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6.3 User Interface (UI) 

The user interface was designed to be intuitive, responsive, and role-based. The system supports 

both guest and registered users, providing controlled access to learning and interview features of the 

app. Clear navigation and visual feedback were used to enhance the user experience. 

 

6.3.1 System Validation and Testing 

System validation was performed through functional testing to ensure the correctness and 

reliability of each module. 

Test Case 1: User Authentication (Citizen Login) 

Input: Valid username and password 

Expected Result: Successful login and dashboard access 

Outcome: Passed 

 

Test Case 2: Invalid Login Credentials 

Input: Incorrect username or password 

Expected Result: Error message displayed 

Outcome: Passed 

 

Test Case 3: Question Generation Module 

Input: Selected subject/topic 

Expected Result: Relevant questions generated 

Outcome: Passed 

 

Test Case 4: Answer Evaluation Module 

Input: User answer submission 

Expected Result: Similarity score and feedback generated 

Outcome: Passed 

 

Test Case 5: Performance Analysis 

Input: Multiple user attempts 

Expected Result: Skill level prediction and analytics 

Outcome: Passed 

 

 

6.3.2 User Interface Overview 

The major user interface components of the system are described below. 
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• Homepage: It acts as the entry point of the system, providing options for subject learning, 

interview preparation, and user login. 

• Login and Registration Page: It allows users to authenticate or create a new account using 

secure credentials. 

• Subject Practice Page: Enables users to practice subject-wise questions with instant 

evaluation and feedback. 

• Interview Preparation Page: Simulates aptitude, technical, and HR interview rounds with 

adaptive question difficulties. 

• Dashboard: It displays performance analytics, skill-level predictions, and personalized 

recommendations. 

 

6.3.3 User Interface Screenshots 

 

 

Figure 2: Home Page 

 

 

Figure 2.2 Home Page 
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Figure 2.3: HomePage 
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Figure 3: Login 

 

 

 

 

Figure 4: Register 

Figure 5: Dashboard 
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Figure 6: SubjectPracticePage 
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Figure 7: Interview page 

 

 

Figure 7: Upload Page 
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Figure 8.1: Exam Page 

 

 

 

 

Figure 8.2: Exam Page 
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7. Results and Evaluation 

The system was evaluated to examine its ability to process user responses, generate feedback, and support 

performance analysis. The evaluation focuses on the behaviour of the NLP-based answer evaluation 

module and the machine learning component within the implemented environment. 

 

7.1 Evaluation of Answer Processing 

The NLP module processes descriptive responses using TF-IDF vectorization and cosine similarity. 

Observations from system outputs indicate that similarity scores vary according to the relevance of user 

responses when compared with reference answers. 

For interpretive purposes, similarity scores can be grouped into ranges representing different levels of 

relevance: 

Response Category Similarity Score Range 

Highly Relevant 0.75 – 0.90 

Moderately Relevant 0.50 – 0.74 

Low Relevance 0.00 – 0.49 

These ranges are used as indicative thresholds rather than fixed evaluation criteria. The observed 

behaviour suggests that the system can distinguish between responses of varying relevance. However, 

formal validation of these thresholds requires a labelled dataset (insufficient data). 
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7.2 Evaluation of Skill Prediction 

Machine learning models are used to classify user performance into predefined skill levels. The 

classification is based on features such as response similarity and interaction patterns. 

A detailed quantitative comparison of model performance cannot be established without a standardized 

dataset and validation procedure (insufficient data). Therefore, the evaluation is limited to observing that 

the system produces consistent classification outputs based on available inputs. 

7.3 System Performance 

The system supports interaction between frontend, backend, and processing modules to generate feedback 

after user input. The response generation process remains consistent during standard usage scenarios. 

Precise measurements of response time and system load handling are not formally recorded (insufficient 

data). As a result, performance evaluation is based on functional observation rather than quantitative 

benchmarking. 

7.4 Functional Evaluation 

System functionality was verified through testing of key modules, including: 

• User authentication 

• Question generation 

• Answer evaluation 

• Performance analysis 

Each module produced expected outputs under defined conditions, indicating correct integration and 

operation of system components. 

7.5 Summary of Evaluation 

The evaluation indicates that the system is capable of processing textual responses, generating feedback, 

and supporting performance-based classification. The results are based on implementation-level 

observations and are dependent on the available dataset and testing conditions. 

Further evaluation using standardized datasets and controlled experiments would be required to establish 

quantitative performance measures and generalize the findings. 

 

   

8. Discussion   

8.1 Strengths of the System 

The system exhibits several notable strengths: 

• Adaptive Learning Capability: The platform adjusts content and recommendations based on 

user performance. The integration of machine learning models for skill-level estimation supports 

personalized learning, aligning with adaptive learning approaches discussed in prior work (Essa et 

al., 2022) [3]. 

• Semantic Answer Evaluation: The use of TF-IDF and cosine similarity enables the evaluation of 

descriptive responses beyond simple keyword matching. This approach allows for partial 

assessment of conceptual relevance, addressing limitations associated with objective-only 

evaluation methods (Nanda Devi et al., 2023) [2]. 

https://ijsrem.com/
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• Integrated Learning and Interview Preparation: The system combines subject learning and 

interview simulation within a single framework. This integration addresses the separation 

observed in existing systems that treat learning and assessment as independent components (Essa 

et al., 2022) [3]; (Marvaniya et al., 2023) [4]. 

• Interview Simulation Structure: The inclusion of multiple interview stages, such as aptitude, 

technical, and HR rounds, provides a structured environment for practice. This design supports 

exposure to different types of evaluation scenarios. 

• Automated Performance Analysis: Performance tracking is carried out using machine learning 

models, enabling classification of user skill levels. Similar approaches have been explored in 

performance prediction studies (Altabrawee et al., 2019) [1]. 

• Modular Architecture: The system design supports extensibility, allowing for the addition of 

new features or integration of alternative models without significant restructuring. 

8.2 Limitations of the System 

The system also presents several limitations: 

• Dependence on Textual Data Quality: The effectiveness of answer evaluation depends on the 

completeness and clarity of both user responses and reference answers. Ambiguous or 

incomplete inputs may affect similarity-based scoring. 

• Limited Dataset Availability: The reliability of machine learning predictions is influenced by 

the quantity and diversity of training data. A limited dataset may reduce the generalizability of 

model outputs. 

• Use of Traditional NLP Techniques: The reliance on TF-IDF and cosine similarity restricts 

the system’s ability to capture deeper contextual meaning in text. More advanced models may 

provide improved semantic understanding; however, their integration was not explored in this 

implementation (insufficient data for direct comparison). 

• Absence of Multimodal Evaluation: The current system processes only textual input and does 

not consider non-verbal aspects such as speech patterns or facial expressions, which are relevant 

in interview contexts. 

• Dependency on Network Connectivity: As a web-based application, system functionality 

depends on stable network access for real-time interaction. 

  

9. Future Scope   

• Integration of Advanced NLP Models:   Future work may explore the use of transformer-based 

models, such as BERT or similar architectures, to enhance semantic understanding in answer 

evaluation. These models are designed to capture contextual relationships in text more effectively than 

traditional vector-based methods. 

• Voice-Based Interview Evaluation: The system can be extended to support speech-based interaction 

by incorporating speech-to-text processing. This would allow evaluation of spoken responses and 

provide a setting closer to real interview conditions. 

• Multimodal Analysis: Incorporating additional data modalities, such as facial expressions or 

behavioural cues, could enable a more comprehensive assessment of user performance. This would 

require integration with computer vision and related processing techniques. 

https://ijsrem.com/
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• Coding Assessment Module: A programming assessment component could be introduced to support 

technical interview preparation. Such a module would involve automated code evaluation and 

execution-based validation. 

• Adaptive Learning Optimization: Reinforcement learning or similar adaptive strategies may be 

investigated to refine recommendation mechanisms based on long-term user interaction patterns. 

• Mobile Platform Support: Development of a mobile-based application could improve accessibility 

and allow users to engage with the system in a wider range of usage contexts. 

• Scalable Deployment: Deployment using cloud-based infrastructure may support increased 

scalability and enable handling of larger user volumes and data processing requirements. 

• Dataset Expansion and Model Refinement: Expanding the dataset and incorporating continuous 

model updates may improve the reliability and generalization of performance predictions. The impact 

of such improvements would require empirical validation (insufficient data). 

 

10. Conclusion   

The study presented the design and implementation of an adaptive learning and interview preparation 

platform that incorporates Natural Language Processing (NLP) and Machine Learning (ML) 

techniques. The system combines functionalities for question generation, descriptive answer 

evaluation, performance analysis, and recommendation within a unified framework. 

The use of TF-IDF and cosine similarity enables structured evaluation of textual responses, while 

machine learning models are applied to estimate user skill levels based on performance-related 

features. The integration of these components supports automated feedback and provides a basis for 

adaptive learning. 

The system was implemented using a full-stack architecture and evaluated within the scope of the 

available experimental setup. Observations indicate that the platform is capable of processing user 

responses, generating feedback, and supporting structured interaction. However, the extent of 

performance improvement cannot be quantified without standardized datasets and detailed 

benchmarking (insufficient data). 

The primary contribution of this work lies in the integration of learning and interview preparation 

functionalities within a single system, supported by NLP-based evaluation and machine learning–

based analysis. This combined approach provides a foundation for further development of adaptive 

educational tools. 

The proposed system offers a framework that can be extended for use in academic and training 

environments. Further validation and refinement, particularly with larger datasets and more 

advanced models, would be necessary to assess its broader applicability. 
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