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Abstract: This paper presents the design and implementation of an Al-Powered Career Intelligence Platform aimed at
enhancing employability through intelligent interviewing, adaptive coding practice, automated resume optimization, and
collaborative learning. The proposed system integrates Aurtificial Intelligence (AI), Natural Language Processing (NLP),
and Machine Learning (ML) techniques to deliver personalized, data-driven assistance for students and professionals
seeking to improve career readiness. The platform is structured into four core modules. The first module, the Al-Based
Interview System , automatically generates role-specific questions, records user responses through speech, converts them
to text using multilingual speech recognition, and provides real-time, performance-based feedback using sentiment and
semantic analysis. The second module, the Adaptive DSA Learning Engine, delivers context-aware coding exercises
with dynamic difficulty adjustment, interactive hints, and Al-assisted code evaluation for personalized skill development.
The third module, the ATS-Driven Resume Builder, optimizes resumes using real-time scoring, tone adjustment, and
keyword enrichment aligned with Applicant Tracking System (ATS) standards. The fourth module, the AI-Enhanced
Community Platform, employs knowledge graphs, peer endorsements, and automated discussion summarization to foster
collaborative learning and professional networking. With multilingual support for Kannada, Hindi, and English, the
system ensures inclusivity across diverse user groups. By combining adaptive analytics with NLP-driven insights, the
platform establishes a unified, scalable, and intelligent ecosystem that bridges education, career preparation, and
continuous employability enhancement.

Keywords: Artificial Intelligence (AI), Natural Language Processing (NLP), Machine Learning (ML), Adaptive
Learning, Employability Enhancement, Resume Optimization, Knowledge Graphs.

I INTRODUCTION

Artificial Intelligence (AI) and Machine Learning (ML) are increasingly reshaping how individuals prepare for
professional interviews, acquire technical skills, and build employable profiles. In recent years, Al-driven systems have
shown significant potential in automating personalized learning, career guidance, and recruitment processes. However,
existing online platforms for interview preparation [1], coding challenges [6], resume creation [2], and peer learning
largely function in isolation [11]. These fragmented systems lack integration, personalization, and multilingual
accessibility—factors that are crucial for improving learning outcomes and real-world employability.

To address these challenges, this paper introduces an Al-Powered Career Intelligence Platform that unifies four
intelligent modules: Al-Based Interview and Feedback, Adaptive DSA Learning. AI-Driven Resume Optimization, and
an Al-Enhanced Learning Community. The interview module employs NLP and speech recognition to generate role-
specific questions, capture voice responses, and provide real-time performance feedback [10]. The adaptive DSA module
delivers interactive coding exercises with dynamic difficulty adjustment and Al-assisted hints. The resume builder
utilizes NLP-based Applicant Tracking System (ATS) analysis, tone detection, and keyword optimization to enhance
employability scores[3],[4]. The community platform integrates knowledge graphs and Al-moderated collaboration to
promote peer learning and professional networking[11]. Supporting multiple languages, including Kannada, Hindi and
English the platform ensures inclusivity and accessibility for diverse users. By combining NLP, speech recognition,
adaptive analytics, the proposed system provides a unified, scalable and intelligent framework that bridges the gap
between education and employability.
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II. LITERATURE SURVEY

Al-Based Interview Systems: [1] Al-driven interview systems have transformed candidate evaluation by simulating real
interview environments and providing automated, data-driven feedback. Using MLP and speech-to-text technologies,
these systems analyze tone, sentiment, and context to access communication and technical accuracy. Models like BERT
as Gemini have strong performance in generating relevant feedback, addressing limitation of traditional static interview
preparation platforms.

Adaptive Learning and skill Assessment: [2] Adaptive learning models use reinforcement learning and performance
analytics to personalize content difficulty based on user skill levels. Unlike static platforms such as LeetCode, adaptive
systems dynamically adjust question complexity and provide intelligent hints, enhancing engagement and retention. This
approach continuous skill improvement and individualized learning experience in coding education.

Al-Driven Resume Optimization: [3] NLP based resume systems enhance employability by analysing structure, tone
and keywords relevance to optimize ATS compatibility. Earlier studies, like Reddy et al. Focused on template generation,
whereas modern systems provide real time scoring and keyword recommendations. Integrating Al-based tone and
semantic analysis ensures higher job relevance and professional presentation.

Al in Collaboration Learning: [4] Al-enhanced communities leverage knowledge graphs and clustering algorithms to
connect users with similar skill sets and interest. These systems facilitate intelligent discussion, peer endorsements, and
content recommendations. However, most lack personalization and language inclusivity, which the proposed model
addresses through multilingual NLP and Al-driven collaboration tools.

Multilingual NLP and Inclusivity: [5] Advances in multilingual models such as BERT and XLM-R have enabled accurate
text and speech understanding in languages like Hindi and Kannada. Incorporating multilingual NLP increases
accessibility, engagement, and inclusivity, ensuring broader reach Al-based educational and career development systems.

Al in Knowledge Graph-Based Community Platforms :[6] Al-driven community platforms use knowledge graph and
clustering to link learners, skills and materials, enabling smart peer recommendations, mentorship, and collaboration.
While improving engagement and content relevance, current systems often lack robust moderation. The proposed
approach adds reputation-aware weighting and Al quality assessment to ensure credible and inclusive knowledge sharing.

Al in interview simulation and feedback: [7] Al-driven interview simulation combines NLP, semantic analysis, and
speech recognition to create realistic virtual interviews. They provide automated feedback on content relevance,
communication clarity, and emotional tone. While prior systems often struggle with accent bias and limited contextual
understating, the proposed model integrates multilingual speech-to-text and transformer-based NLP to generate fair,
context-aware, and scalable interview evaluations.

Adaptive learning & DSA difficulty modelling: [8] Adaptive DSA systems use regression and reinforcement learning to
adjust problem difficulty based on user performance, accelerating skill acquisition and reducing solution times.
Developing interpretable difficulty signals, using multi-armed bandit strategies for optimal question selection, and
researching long-term retention to connect short-term gains to sustained learning are all examples of future work.

Al-Driven Personalized Learning for Career Readiness: [9]AI and machine learning can make learning more personalized
by improving engagement, adaptability, and skill development. Using adaptive feedback and performance tracking helps
tailor content to each learner, supporting the platform’s DSA module for continuous improvement.

Al-Supported Career Development and Employability Enhancement: [10]Al-based training improves career readiness
and professional skills. Integrating Al with learning, interviews, and resume optimization helps learners become better
prepared for real-world jobs.

III. PROPOSED METHODOLOGY

The proposed Al-Powered Career Intelligence Platform integrates advanced Artificial Intelligence (AI), Natural
Language Processing (NLP), and adaptive learning algorithms to provide a multilingual, data- driven, and personalized
employability enhancement framework. The system architecture comprises four major modules Al interview and
feedback, adaptive DSA learning, ATS-based resume builder and Al-enhances community platform all interconnected

© IJARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 271


https://ijarcce.com/

IJARCCE ISSN (O) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.471 :< Peer-reviewed & Refereed journal :< Vol. 15, Issue 1, January 2026
DOI: 10.17148/IJARCCE.2026.15135

through a centralized Al analytics engine and user data layer. The integration ensures unified personalization, scalability
and continuous user performance improvement [1], [2], and [10].

A. Al Interview and Feedback Module: The Al interview and feedback module NLP and speech-to-text technologies
such as the Gemini API to process user responses. Recorded voice inputs are converted into text and analysed using
sentiment detection and semantic similarity models to access communication clarity, emotional tone, and technical depth.
Based on the analysis, the system provides real-time feedback to help users enhance their articulation, confidence and
subject knowledge. Additionally, Al-based question generation dynamically adapts to user proficiency, ensuring
progressively challenging and contextually relevant interview simulations[10][17].

B. Adaptive DSA Learning Module: The adaptive DSA learning module employs performance-driven adaptive
learning algorithms to tailor problem difficulty levels based on user accuracy, coding style, and completion time. The
module integrates Al-assisted code evaluation models that analyze code readability, correctness and computational
efficiency. These assessments are used to generate personalized learning paths that promote incremental skill
enhancement and mastery of data structures and algorithms.The system creates an intelligent, feedback-oriented coding
environment by continuously monitoring user progress and offering targeted hints [6].

C. ATS-Based Resume Builder Module: The ATS-based resume builder integrates NLP-driven keyword extraction,
tone analysis, and applicant tracking system scoring to optimize resumes for alignment with job descriptions. The module
analyses use resumes against domain-specific datasets to recommend improvements in structure, tone, and keyword
density. By incorporating semantic similarity measures and real-time feedback mechanisms, the system ensures higher
compatibility with recruiter expectations and automates screening tools [2],[4].

D. AI-Enhanced Community Platform: The Al-enhanced community platform fosters collaboration and mentorship
though knowledge graph modeling and graph-based clustering algorithms. The system identifies relationships between
learners based on skill sets, learning progress, and interests, thereby recommending relevant peers, mentors, and
discussion groups. Al-driven summarization tools further extract key insights from community discussions, enabling
concise and efficient knowledge sharing. Multilingual NLP models ensure inclusivity across Kannada, Hindi and English,
enhancing accessibility for a broader audience [11].

E. Centralized Al Analytics and Integration: All modules are interconnected through a centralized Al analytics engine
that continuously aggregates performance data and learning metrics. The analytics layer supports data visualization,
personalized recommendations, and skill-growth tracking through an interactive dashboard. This unified architecture
forms a cohesive career intelligence ecosystem, capable of continuous adaptation and large-scale personalization [9].

All modules are integrated through a centralized Al dashboard that visualizes user progress, skill evolution, and
personalized recommendations, forming a unified and intelligent career intelligence ecosystem.

Iv. IMPLEMENTATION

The implementation of the proposed Al-powered career intelligence platform integrates front-end, back-end, and artificial
intelligence service layers to achieve seamless user interaction and intelligent automation. The system adopts a modular
microservice architecture to ensure scalability, interoperability, and efficient integration od the new functionalities.

Front-End i 1 Al Service Layer ;
é React.js E E Al Processing . Al-Enhanced g
E Back-End E E Google Speech ;
i - e E
Node.js AT-Driven
'  + Data Management Resume Builder | |
; ; i and Analytics S E—
E Al Power i 1 PostgreSQL AI-Enhanf:ed E
: Module b Database Community :
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A. System Architecture: The system architecture follows a layered approach, where independent modules interact
through secure APIs. The micro service based facilitates distributed deployment, efficient load balancing and high system
availability. Each service can be independently updated or scaled based on usage and computational requirements.

B. Frontend layer: The frontend is develop using React]S in combination with Tailwind CSS, providing a responsive
and user-friendly interface. The interface supports multilingual accessibility and adaptive rendering, ensuring usability
across desktops and mobile devices. The design focuses on delivering an intuitive an intuitive user experience for learners,
job seekers, and professionals.

C. backend layer: The backend is implemented using NodeJS, which manages user authentication, request routing and
API communication. It acts as a middleware between the user interface, database and Al models, ensuring secure data
flow. The backend also handles session management, user authorization, and asynchronous task processing for efficient
service execution.

D. AI Service layer: The Al processing layer integrates pretrained NLP models using Gemini API tto perform question
generation, response evaluation, and personalized feedback. Google Speech Recognition APIs are utilized to convert
voice responses into text with high accuracy. The adaptive DSA learning module incorporates Python based evaluation
scripts to assess code quality, monitor user performance, and adjust difficulty levels dynamically.

E. data management and Analytics: A centralized PostgreSQL database stores structures data, including user profile,
resumes, coding performance, and interview history. Al analytics outputs are visualized using an interview interactive
dashboard, providing insights into user progress, skill evolution, and performance metrics. Data synchronization across
modules ensures consistency and real time updates.

F. Intelligent Modules: The ATS driven resume applies NLP-based keyword extraction, ATS scoring, and tone analysis
to align resumes with job descriptions. The Al-Enhanced Community Module employs graph- based clustering
algorithms to connect learners with mentors or peers based on skill similarity and activity patterns. These intelligent
modules collectively enhance employability through adaptive learning and networking. The complete system provides
multilingual accessibility in Kannada, Hindi, and English, ensuring inclusivity for diverse user groups. The modular
implementation enables efficient resource utilization and forms a foundation for scalable Al-driven employability
enhancement.

V.  TRAINING THE MODEL

The Al components of the proposed Career Intelligence Platform were systematically trained and fine-tuned to handle
diverse employability-related tasks such as question generation, response evaluation, resume optimization, and
community recommendation. Each model was optimized for contextual accuracy, linguistic diversity, and computational
efficiency.

A. Interview Question Generation: The Interview Question Generation Module utilizes transformer-based
architectures, including BERT and Gemini, trained on domain-specific corpora covering software engineering, data
structures, algorithms, and human resource interviews. Fine-tuning was performed using supervised learning to ensure
semantic relevance and adaptive difficulty levels. The model’s output quality was validated through expert evaluation
and BLEU-score comparison with reference datasets.

B. Speech-to-Text Processing: The platform integrates the Google Speech Recognition API, trained on multilingual
datasets to enable accurate transcription in Kannada, Hindi, and English. Acoustic and linguistic adaptation techniques
were employed to enhance recognition accuracy across diverse accents and environments.

C. Feedback Generation: The Feedback Generation Model employs Natural Language Processing (NLP) pipelines for
sentiment and semantic analysis, trained using expert-annotated interview transcripts. The model interprets tone, emotion,
and content quality to produce structured feedback for communication and technical improvement.

D. Adaptive DSA Learning Model: In the Data Structures and Algorithms (DSA) module, adaptive difficulty prediction
is achieved through regression analysis and reinforcement learning. The model learns from user performance metrics—
such as accuracy, response time, and code efficiency—to adjust question complexity dynamically.
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E. Resume Optimization Model: The ATS-Driven Resume Optimization Model was trained on a large collection of
anonymized resumes and job descriptions to emulate Applicant Tracking System (ATS) behavior. To suggest specific
resume enhancements, the model uses format compliance assessment, semantic similarity analysis, and keyword
relevance scoring.

Together, these models serve as the basis for an adaptive, data-driven, multilingual framework for improving
employability that can continuously improve itself through user feedback and retraining.

VI. EVALUATION AND PREDICTION

The suggested Al-Powered Career Intelligence Platform's performance was assessed in a number of areas, including user
satisfaction, scalability, adaptability, and model accuracy. To verify the robustness and dependability of the system, each
module was evaluated using statistical metrics, real-world feedback, and standard benchmarks.

A. Evaluation of the Interview Module: The contextual relevance, coherence, and fluency of Al-generated feedback
were assessed using the BLEU (Bilingual Evaluation Understudy) and ROUGE (Recall-Oriented Understudy for Gisting
Evaluation) metrics. Strong alignment between Al-generated responses and expert evaluations was demonstrated by the
system's high BLEU and ROUGE scores. The speech-to-text subsystem achieved an average transcription accuracy of
more than 90% when tested on multilingual datasets in English, Hindi, and Kannada. F1-scores were used to validate
sentiment and tone analysis, demonstrating accurate emotion detection and contextual comprehension.

B. Evaluation of the Adaptive DSA Module: The Adaptive DSA Learning Module was analyzed using the Mean
Absolute Error (MAE) metric between predicted and actual difficulty levels. Results demonstrated that the model
effectively adjusts question complexity according to user performance. Evaluation of learning progression and response
time confirmed the model’s ability to maintain a balance between challenge and learning efficiency.

C. Evaluation of the Resume Optimization Model: The ATS-Driven Resume Builder was assessed by comparing Al-
generated ATS scores with recruiter evaluations of corresponding resumes. The system exhibited a strong positive
correlation with real-world recruitment outcomes, validating the accuracy of its keyword optimization and tone
adjustment algorithms. The feedback mechanism improved user resumes iteratively through measurable keyword
alignment and semantic optimization.

D. Evaluation of the Community Module: To gauge the accuracy of peer recommendations, the Al-Enhanced
Community Platform was assessed using precision and recall metrics. Peer connectivity was found to be highly relevant
when user engagement levels, discussion participation, and mentor-mentee matches were examined. By recognizing
common skill patterns and interaction histories, graph-based clustering increased the accuracy of recommendations.

E. Predictive Analytics and User progress forecasting: Reinforcement learning and regression-based forecasting were
used in predictive analytics models to estimate user progress, spot skill gaps, and forecast employability trends. Real-
time visualization dashboards show interview readiness scores, coding accuracy, and user improvement trajectories. The
system's overall strong predictive accuracy, flexibility, and scalability validate its efficacy as an Al-driven career
advancement solution. Long-term learning outcomes and inclusivity are further improved by the platform's adaptive
feedback mechanisms and multilingual capability.

VII. VISUALIZING PERFORMANCE

Let's Get Started

Job Rale & Position: W Ergiicer

Job Desi & Tech Stack: ML, WL0Ps
ears of Experience: 3

Fig-1 : Mock Interview dashboard
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Fig-2 : Mock Interview with Al and Record the answer
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Congratulations!
Here is your interview feedback

Your Overall Interview Rating: 9

Find below each interview question, the correct answer, your answer, and feedback for
improvement:

Q1: Describe your experience with the entire machine learning lifecycle,
from data ingestion to model deployment and monitoring. Give a specific
example from a past project.

Rating: 1/10

Your Answer: music to describe a developing project

Correct Answer: In my previous role at [Company Name], | was involved in a project to develop a
[Type of Model] for [Application]. My responsibilities spanned the entire ML lifecycle. First, |
worked with the data engineering team to ingest data from [Data Sources], performing data
cleaning and prep ing using [Tools/T i , .g., Pandas, Spark]. Then, | explored
various algorithms ([Algorithms considered]), ultimately selecting [Chosen Algorithm] based on
performance metrics ([Metrics used, e.g., accuracy, precision, recall]). | trained and tuned the
model using [Techniques, e.g., ¢ idation, grid search], ing it to pr using
[Deployment Method, e.g., Docker, Kubernetes, AWS S Maker]. Finally, I i

monitoring using [Monitoring tools, e.g., Prometheus, Grafana] to track model performance and
identify potential issues such as concept drift. For example, we observed a drop in accuracy after
[Event], prompting us to retrain the model with updated data.

Feedback: know more about Data science.

Fig-3: Get the Feedback from Al
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VIII. RESULT ANALYSIS

The Al-Powered Career Intelligence Platform was evaluated through extensive experimentation involving a diverse
group of participants, including undergraduate students and early-career professionals. The objective of this evaluation
was to assess the system’s efficiency, usability, adaptability, and its overall impact on employability skill enhancement.

A. Evaluation of Al Interview Module: The Al Interview and Feedback Module showed a notable improvement in
users' technical articulation and communication abilities. Following three iterative interview practice sessions, users
showed an average 35% increase in communication clarity and confidence, according to experimental results. The
module allowed users to track their progress over time by providing a performance rating on a scale of 0 to 100. The
integrated speech-to-text model validated the system's multilingual adaptability by achieving an average transcription
accuracy of 92.4% while maintaining high precision across Kannada, Hindi, and English.

B. Evaluation of Adaptive DSA Module: The Adaptive DSA Learning Module showed a measurable improvement in
coding efficiency and logical reasoning. Post-training analysis indicated a 28% increase in problem-solving accuracy and
a 25% reduction in average solution completion time, confirming the effectiveness of the adaptive difficulty mechanism.
A cumulative problem-solving rating (out of 100) was generated for each user, reflecting their coding consistency,
optimization level, and logical accuracy.

C. Evaluation of Resume optimization module: Resume quality and alignment with job descriptions were significantly
improved by the ATS-Based Resume Builder. The average ATS compatibility score increased from 62% to 88%
according to quantitative results, indicating the efficacy of NLP-driven keyword extraction and tone modification.
Additionally, the system produced two important metrics that let users compare their resumes to industry norms: an ATS
score per 100 and a Job Description—Resume Matching Score per 100.

D. Overall System Performance: A thorough assessment of every module verified the platform's capacity to provide
precise, flexible, and data-driven career insights. The system produced unified performance ratings that included resume
optimization, coding ability, and interview readiness. These findings confirm that the suggested platform is successful in
providing a scalable, intelligent, and inclusive framework for Al-based career development.
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VIII. CONCLUSION

The proposed Al-Powered Career Intelligence Platform offers a transformative approach to career development by
unifying intelligent, adaptive, and multilingual technologies to bridge academic learning and real-world employability.
Through AI, NLP, and ML, the system improves interview readiness, coding proficiency, and resume quality, as validated
through experimental evaluations. Its modular structure—AI Interview and Feedback, Adaptive DSA Learning, ATS-
Based Resume Builder, and an Al-Enhanced Community Platform—ensures scalability and broad usability, while
multilingual support in Kannada, Hindi, and English enhances accessibility. Overall, the platform provides a data-driven
and personalized framework for career growth, with future efforts focused on expanding domain areas, integrating real-
time labor analytics, and applying reinforcement learning for refined feedback, laying groundwork for next-generation
Al-driven employability ecosystems.

IX. FUTURE SCOPE

Future enhancements of the Al-Powered Career Intelligence Platform will focus on expanding its adaptability, scalability,
and domain intelligence. Advanced deep reinforcement learning and context-aware recommendation systems can be
integrated to refine real-time feedback and personalize user learning trajectories further. Incorporating large language
models (LLMs) for dynamic interview simulations and multimodal analytics for emotion and gesture recognition will
enhance assessment accuracy and user engagement.

In addition, future iterations will integrate real-time labor market analytics and predictive career path modeling to align
learning outcomes with evolving industry demands. Cloud-based distributed training using high-performance computing
(HPC) infrastructure will improve scalability and energy efficiency for large-scale user deployment. Moreover, enhanced
multilingual support covering additional regional languages will ensure broader accessibility. These developments aim
to evolve the platform into a comprehensive, globally deployable Al career ecosystem, bridging skill development with
workforce transformation.
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