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Abstract - Traditional Training and Placement systems used 

by educational institutions are often manual, fragmented, and 

inefficient, resulting in delayed communication, lack of 

personalized career guidance, and limited student preparedness 

for industry requirements. Existing systems generally fail to 

provide intelligent analytics, automated evaluation, and real-time 

placement support for students and placement officers. 

This paper presents CareerBit, an AI-Driven Training and 

Placement Support System designed to enhance student 

employability and streamline institutional placement activities 

through artificial intelligence, real-time communication, and 

scalable cloud-based architecture. The proposed system 

integrates multiple intelligent modules including AI-powered 

Resume ATS Analysis, Voice-Based Mock Interviews, 

Personalized Career Roadmap Generation, Smart Job Matching, 

and Real-Time Placement Tracking into a unified platform. 

CareerBit follows a role-based multi-tenant architecture 

supporting Students, Faculty, Training and Placement Officers 

(TPOs), Human Resource recruiters, and Administrators 

through dedicated dashboards and access control mechanisms. 

The system utilizes technologies such as React.js, Node.js, 

FastAPI, MongoDB, Redis, Socket.IO, and Large Language 

Models (LLMs) including Google Gemini for intelligent 

evaluation and recommendation tasks. 

The platform further incorporates real-time notifications, 

background job processing, leaderboard-based performance 

analytics, and AI-driven skill assessment to improve placement 

readiness and institutional efficiency. By combining machine 

learning, natural language processing, and scalable web 

technologies, CareerBit provides an intelligent ecosystem that 

bridges the gap between academic preparation and industry 

expectations. 

The proposed solution aims to improve placement outcomes, 

automate repetitive placement processes, provide personalized 

career support, and enable data-driven decision-making for 

educational institutions. 

Keywords - Artificial Intelligence, Training and Placement, 

Resume Analysis, Mock Interview, NLP, Machine Learning, 

Career Recommendation, Placement Analytics, Smart Job 

Matching, Role-Based Access Control. 

I.  INTRODUCTION 

In recent years, the rapid advancement of Artificial 

Intelligence (AI), Machine Learning (ML), and cloud-based 

technologies has significantly transformed various sectors, 

including education and recruitment. However, many 

educational institutions still rely on traditional Training and 

Placement systems that involve manual processes, fragmented 

communication, and limited personalized career guidance. 

These conventional systems often create challenges for 

students, Training and Placement Officers (TPOs), faculty 

members, and recruiters in efficiently managing placement 

activities and improving student employability. 

Traditional placement management approaches generally lack 

intelligent evaluation mechanisms such as automated resume 

screening, skill-gap analysis, career recommendation systems, 

and real-time placement analytics. Students frequently 

struggle to identify the required industry skills, prepare 

effective resumes, and perform confidently in interviews. 

Similarly, placement officers face difficulties in managing 

large volumes of student data, coordinating placement drives, 

and tracking placement performance across departments and 

institutions. 

To address these challenges, this paper proposes CareerBit: 

An AI-Driven Training and Placement Support System, an 

intelligent and scalable platform designed to enhance 

placement preparation and institutional placement 

management using Artificial Intelligence and modern web 

technologies. The system integrates multiple AI-powered 

features including Resume ATS (Applicant Tracking System) 

Analysis, Voice-Based AI Mock Interviews, Personalized 

Career Roadmaps, Smart Job Matching, Skill Assessment, and 

Real-Time Notifications into a unified ecosystem. 

CareerBit follows a role-based multi-tenant architecture that 

supports Students, Faculty, Training and Placement Officers 

(TPOs), Human Resource (HR) recruiters, and Administrators 

through dedicated dashboards and access-controlled 

functionalities. The platform leverages technologies such as 
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React.js, Node.js, FastAPI, MongoDB, Redis, Socket.IO, and 

Large Language Models (LLMs) to provide intelligent 

recommendations, automated evaluations, and scalable real-

time communication. 

The proposed system aims to bridge the gap between 

academic learning and industry requirements by providing 

students with personalized career guidance, AI-assisted 

interview preparation, and data-driven placement support. 

Additionally, the platform improves operational efficiency for 

institutions by automating repetitive placement activities, 

enabling centralized management, and offering analytical 

insights for better decision-making. 

 

II. BACKGROUND AND RELATED WORK 

A. Traditional Training and Placement Systems 

Traditional Training and Placement systems used in 

educational institutions mainly focus on maintaining student 

records, job postings, and placement drive schedules. These 

systems generally depend on manual operations performed by 

Training and Placement Officers (TPOs) and faculty members. 

Communication regarding placement opportunities is usually 

conducted through emails, notice boards, or messaging 

groups, which often leads to delays, missed updates, and 

inefficient coordination. 

Most conventional systems lack automation and intelligent 

analysis capabilities. Students do not receive personalized 

career guidance, resume evaluation, or interview preparation 

support through these platforms. Additionally, the absence of 

centralized management creates difficulties in monitoring 

student performance, placement readiness, and departmental 

analytics. 

As placement activities increase in scale, traditional systems 

become inefficient in handling large datasets, concurrent 

users, and real-time communication requirements. These 

limitations highlight the need for an intelligent, scalable, and 

AI-integrated placement support platform. 

B. AI-Based Resume Analysis and ATS Systems 

Artificial Intelligence-based Resume Analysis systems have 

gained significant importance in modern recruitment 

processes. Organizations widely use Applicant Tracking 

Systems (ATS) to automatically screen resumes based on 

predefined keywords, formatting structures, technical skills, 

and job requirements. 

Natural Language Processing (NLP) techniques are commonly 

used in ATS systems to extract information from resumes and 

compare candidate profiles with job descriptions. These 

systems help recruiters reduce manual workload and improve 

candidate shortlisting efficiency. 

Several existing resume screening platforms provide keyword 

analysis and scoring mechanisms; however, most of them are 

designed primarily for recruitment companies rather than 

educational institutions. They often lack educational guidance 

features such as skill-gap analysis, resume improvement 

suggestions, and student-centric feedback systems. 

The proposed CareerBit platform extends traditional ATS 

functionality by integrating AI-powered resume evaluation 

with personalized recommendations, career guidance, and 

institutional placement workflows to improve student 

employability and placement readiness. 

 

C. AI Mock Interview and Career Guidance Platforms 

AI-powered interview systems simulate real-world interview 

experiences using machine learning, speech recognition, and 

conversational AI technologies. These platforms conduct 

technical, HR, and aptitude-based interviews while analyzing 

candidate responses, communication skills, confidence, and 

technical knowledge. 

Modern AI interview systems utilize technologies such as 

Speech-to-Text (STT), Text-to-Speech (TTS), and Large 

Language Models (LLMs) to create interactive interview 

environments. Some platforms also provide automated 

feedback and performance scoring for improvement. 

Although existing AI interview platforms improve interview 

preparation, many of them function as standalone tools and are 

not integrated with institutional placement management 

systems. Furthermore, they often lack personalized learning 

roadmaps and comprehensive career development support. 

CareerBit addresses these limitations by integrating Voice-

Based AI Mock Interviews, personalized career roadmaps, 

skill-gap analysis, and job matching within a single intelligent 

ecosystem, thereby providing complete placement preparation 

support for students. 

D. Real-Time Placement Management and Communication 

Systems 

Real-time communication technologies have become essential 

in modern web applications, especially for systems involving 

continuous updates and user interactions. In placement 

management systems, students and recruiters require instant 

notifications regarding job postings, interview schedules, 

application status updates, and placement activities. 

Several modern platforms utilize technologies such as 

WebSockets, Socket.IO, Redis caching, and event-driven 

architectures to support real-time communication and scalable 

application performance. These technologies reduce delays, 

improve user engagement, and ensure smooth coordination 

between multiple stakeholders. 

However, many existing institutional placement systems still 

rely on static communication methods and do not provide real-

time interaction capabilities. This limitation affects placement 

efficiency and student responsiveness during recruitment 

activities. 
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The CareerBit platform incorporates real-time notification 

systems, WebSocket-based communication, Redis caching, 

and background job queues to provide faster updates, scalable 

system performance, and seamless placement coordination. 

E. Multi-Tenant and Role-Based Educational Platforms 

Modern educational platforms increasingly adopt Multi-

Tenant Architecture and Role-Based Access Control (RBAC) 

to support scalability, security, and organized user 

management. Multi-tenant systems allow multiple institutions 

or departments to operate independently within a shared 

infrastructure while maintaining isolated data and customized 

workflows. 

Role-Based Access Control enables secure access 

management by assigning different permissions to students, 

faculty members, administrators, TPOs, and recruiters. This 

approach improves data security, operational efficiency, and 

user experience. 

CareerBit utilizes a subdomain-driven multi-tenant 

architecture with dedicated dashboards and secure role-based 

workflows. 

 

III. SYSTEM ARCHITECTURE  

 
The proposed CareerBit system is designed as an AI-driven 
Training and Placement Support Platform that integrates 
intelligent automation, real-time communication, and role-
based management into a centralized ecosystem. The 
architecture follows a multi-tenant and role-based accfess 
control model where Students, Faculty members, Training and 
Placement Officers (TPOs), and Administrators interact 
through dedicated dashboards and controlled workflows. The 
system enables students to register, complete profile 
verification, upload resumes, participate in AI mock 
interviews, and access personalized career guidance features. 
Faculty members and TPOs monitor student readiness, 
placement activities, and departmental analytics through 
institution-centric dashboards. 

 

Fig 1. System Architecture 

 

The architecture incorporates several AI-powered modules 

including Resume ATS Analysis, AI Mock Interview System, 

Skill Gap Analysis, and Personalized Career Roadmap 

Generation. The Voice AI Interviewer module utilizes 

technologies such as Large Language Models (LLMs), 

Speech-to-Text (STT), and Text-to-Speech (TTS) services to 

conduct real-time interview simulations and generate 

performance evaluations. The Resume Processing module 

analyzes uploaded resumes and compares them with job 

requirements to provide ATS scores and improvement 

recommendations. These intelligent modules collectively help 

students improve employability and placement readiness. 

 

The proposed system also integrates scalable backend 

infrastructure and real-time communication technologies to 

ensure efficient platform performance. Technologies such as 

Node.js, FastAPI, MongoDB, Redis, WebSockets, and Cloud-

based deployment services are used to support concurrent 

users, real-time notifications, and background processing 

tasks. Socket-based communication enables instant updates 

related to placement drives, interview schedules, and 

application status tracking. By combining AI-driven analytics, 

cloud infrastructure, and role-based workflows, CareerBit 

provides a comprehensive and intelligent solution for modern 

institutional placement management. 

 

IV. METHODOLOGY AND IMPLEMENTATION 

 
The proposed CareerBit platform is developed using a 

fmodular and scalable client-server architecture that integrates 
Artificial Intelligence, Machine Learning, cloud technologies, 
and real-time communication systems to automate and 
improve institutional placement activities. The system is 
designed to support multiple users including Students, Faculty 
members, Training and Placement Officers (TPOs), HR 
recruiters, and Administrators through dedicated role-based 
dashboards and controlled access mechanisms. The frontend 
of the system is developed using React.js, Tailwind CSS, and 
Zustand to provide a responsive and user-friendly interface, 
while the backend is implemented using Node.js and 
Express.js following RESTful API architecture principles. 
MongoDB Atlas is used as the cloud-based database for 
storing user profiles, resumes, placement records, interview 
reports, and analytics data. JWT Authentication and OAuth 
2.0 are integrated to ensure secure user authentication and 
authorization across all system modules. 

The AI functionalities of the platform are implemented 
using FastAPI and Large Language Models (LLMs) to provide 
intelligent placement support services. The Resume ATS 
Analysis module utilizes Natural Language Processing (NLP) 
techniques to analyze resumes based on ATS standards, 
keyword relevance, and job-description matching. The AI 
Mock Interview System integrates Speech-to-Text (STT), 
Text-to-Speech (TTS), and conversational AI technologies to 
simulate real-time interview environments and generate 
automated performance evaluations. The platform also 
incorporates personalized career roadmap generation, smart job 
matching, real-time notifications, and placement analytics to 
improve student employability and institutional placement 
efficiency. Redis caching, BullMQ background job queues, 
Socket.IO communication, and cloud deployment services such 
as Vercel and Render are integrated to ensure scalability, high 
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performance, and real-time responsiveness of the overall 
system architecture. 

TABLE I 

SYSTEM MODULES AND FUNCTIONALITY 

System Module Functionality 

Student Dashboard 

Enables students to manage 
profiles, upload resumes, 
participate in AI mock 
interviews, access 
personalized career roadmaps, 
apply for jobs, and track 
placement activities. 

Faculty Dashboard 

Allows faculty members to 
verify student profiles, 
monitor departmental student 
progress, manage training 
materials, and track 
placement readiness. 

TPO Dashboard 

Provides functionality for 
managing placement drives, 
posting jobs and internships, 
monitoring placement 
analytics, and handling 
institution-wide placement 
activities. 

HR Dashboard 

Enables recruiters to post job 
opportunities, review student 
applications, shortlist 
candidates, and manage 
interview and recruitment 
processes. 

 

Admin Dashboard 

Manages overall platform 
administration including 
college management, user 
creation, role assignment, 
system monitoring, and 
institutional configuration. 

V. RESULTS AND DISCUSSION 

 
The CareerBit platform was successfully developed and 

implemented to automate and enhance training and placement 
activities in educational institutions. The system provides role-
based dashboards for Students, Faculty members, TPOs, HR .  

A. Dashboard Results 

The system provides dedicated dashboards for all 

stakeholders. Fig. 2 shows the Admin Dashboard used for 

managing colleges, TPOs, and overall platform operations. 

Fig. 3 shows the Faculty Dashboard, where faculty members 

can verify students and monitor their readiness status. Fig. 4 

shows the Student Dashboard, which acts as the central hub 

for students to access AI features, placement opportunities. 
 

 

Fig 2. Admin Dashboard – College Management 

 

 

Fig 3. Faculty Dashboard – Student Management 

 

 

Fig 4. Student Dashboard 

B. AI Feature Results 

CareerBit integrates multiple AI-powered modules that 
improve student employability and placement readiness. 

1) Resume ATS Analysis 
The Resume ATS Analyzer evaluates a resume based on ATS 
standards, keyword relevance, formatting, and content 
structure. Fig. 5 shows the ATS score and improvement 
suggestions generated by the system. 

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 05 , May - 2026

IJERTV15IS052472 Page 4

(This work is licensed under a Creative Commons Attribution 4.0 International License.)



 

Fig 5. Resume ATS Analysis Result 

 

2) AI Mock Interview 

The AI Mock Interview System conducts real-time interviews 

using speech recognition and conversational AI.  

 

Fig 6. AI Voice Interviewer – Real Time Interaction 

C. Comparative Analysis 

To evaluate the effectiveness of CareerBit, a comparison was 

made between traditional placement management systems and 

the proposed CareerBit platform. The comparison is presented 

in Table II. 

TABLE II 

COMPARISON BETWEEN TRADITIONAL SYSTEM AND CAREERBIT 

Feature Traditional 

System 
 

CareerBit 

Resume 

Screening Manual evaluation 
 

AI-Based ATS 

Analysis 

Interview 

Preparation 
Limited guidance 

AI Mock Interview 

System 

Career 

Guidance 
General counseling 

Personalized Career 

Roadmaps 

Communication 
Email / Manual 

updates 

Real-Time 

Notifications 

Placement 

Tracking 
Manual tracking 

Automated 

Analytics 

Dashboard 

Student 

Verification 
Manual process 

Faculty Verification 

Workflow 

User Access 

Control 
Limited roles 

Role-Based Access 

Control (RBAC) 

 

 

D. Performance Evaluation 

The system was tested with real data from a college 

environment. The following performance metrics were 

observed: 

 
Fig 7. System Performance Evaluation Results 
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E. Discussion  

The experimental results demonstrate that CareerBit 

effectively automates placement activities and improves 

student preparation through AI-powered features such as 

Resume ATS Analysis and AI Mock Interviews. The platform 

enhances communication and coordination between students, 

faculty members, TPOs, and recruiters using real-time 

notifications and dashboards. Additionally, the system is 

scalable, secure, and cloud-based, making it suitable for 

modern educational institutions. 
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