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Abstract - The conventional manual processes for campus recruitment involving extensive paperwork, fragmented
communication, and logistical coordination—are proving inefficient and unsustainable for modern educational institutions
with large student populations. This paper proposes the conceptual design and technological framework for a comprehensive
Campus Placement Web Portal (CPWP) aimed at streamlining the entire recruitment lifecycle for all stakeholders, including
recruiters. The CPWP serves as a united digital platform, integrating essential features such as role-based dashboards for
students, placement of icers, and recruiters, automated application tracking, and secure data management. A key element of
its data integrity is the robust CGPA calculation module, which automatically verifies and maintains accurate academic eligibility
records. Furthermore, it explores the integration of next-generation technologies like the Resume Analyzer feature and Al-driven
shortlisting to efficiently process candidate information and align the system with emerging trends in hybrid and skill-based
hiring, ultimately ensuring a more effective, transparent, and equitable placement process.
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LINTRODUCTION

Campus recruitment is a pivotal mechanism that bridges the gap between graduating students and the professional
workforce. It is critical not only for securing employment for students but also for enhancing the reputation and
industry standing of the educational institution. Traditionally, placement activities have been managed through manual
methods involving paper notices, physical application submissions, email communication, and spreadsheet-based
tracking. This reliance on non- integrated systems has led to systemic challenges in scalability, data accuracy, and timely
communication, making the existing framework increasingly inadequate for the demands of a high-volume, dynamic
hiring market.

A.The Evolution of Placement Management

Historically, the placement process was largely a localized and physical event. The evolution of information technology in
education has driven the necessity to shift to digital platforms. The limitations of the manual approach— including
delayed communication, data redundancy, scheduling conflicts, and limited access for recruiters outside a
specific region—have made these traditional systems cumbersome and unsustainable. The advent of web and cloud
technologies provides the foundation for creating a robust, centralized placement portal. The primary driver for this
digital migration is the need to efficiently manage a growing student body and cater to the diversified hiring demands of
modern corporations, which increasingly rely on virtual and data-driven methods.

B.Objectives of a Modern Campus Placement Portal
A modern CPWP is designed to achieve several critical objectives across all three primary user groups:

¢ Automation: To automate routine administrative tasks like student registration, eligibility checks, and
interview scheduling, thereby reducing the workload on the Training and Placement Cell (TPC) staff and
minimizing human error.

e Centralization: To provide a single, secure repository for all student profiles, company information, job
listings, and placement records, ensuring consistent and readily accessible data.

© 2025,IRJET | ImpactFactorvalue:8.315 | 1S09001:2008 Certified Journal | Page 689



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 12 Issue: 12 | Dec 2025 www.irjet.net p-ISSN: 2395-0072

o Efficiency: To significantly increase the speed and accuracy of the placement process, facilitating quick, criteria-
based matching between job roles and student profiles.

e Transparency: To offer real-time tracking of application statuses and progress to all stakeholders (students,
TPC, and recruiters), enhancing trust and reducing student anxiety.

e Scalability: To manage the recruitment process efficiently across a large volume of candidates and companies,
ensuring the system can grow without compromising performance.

C.Scope and Impact

The scope of this proposed CPWP is defined by its ability to manage the complete end-to-end recruitment cycle. This
extends from student profile creation and academic data verification (including automated CGPA calculation) to
company registration, job posting, automate shortlisting via the Resume Analyzer, interview scheduling, and final
offer management. The successful implementation of the CPWP is projected to have a quantifiable impact on the
institution's placement rate, the quality of industry partners, and the overall administrative efficiency of the TPC,
fundamentally transforming the institution's recruitment methodology and reputation.

IL. LITERATURE REVIEW AND COMPARATIVE ANALYSIS

The foundation of the CPWP design is built upon addressing the deficiencies of current practices and synthesizing best
practices from existing technological solutions.

A. Limitations of Traditional Placement Methods Traditional campus placement systems, as noted by and, suffer from
fundamental inefficiencies rooted in manual processes. These systems are not equipped to handle the scalability required
by modern institutions, leading to operational bottlenecks, especially in high-volume application scenarios. Key
limitations include: the mismatch between academic curriculum and industry expectations, which is often masked by
inefficient resume screening; the logistical nightmare of organizing physical drives for hundreds of companies; and the
resultant stress and anxiety among students due to chaotic scheduling and poor communication. These factors
collectively undermine the effectiveness of the placement drive.

B. Comparison with Generic Job Portals

While generic job portals (e.g., LinkedIn, Indeed) offer a wide reach, they are not optimized for the specific nuances of
campus recruitment. A study by highlights that dedicated campus platforms offer critical differentiators not found in
general portals:

e Exclusive Focus: They cater exclusively to entry- level fresher and internships, providing better job relevance.
e Academic Integration: They directly integrate academic records for eligibility checks, including automated CGPA
calculation and backlog Verification, which are mandatory criteria for campus jobs. Advertisements.

Generic portals, conversely, cater to a broad audience, offering limited specific tools for resume building tailored to
fresher requirements or specialized campus interview preparation. The CPWP aims to combine the efficiency of an
online platform with the trust and specificity of an institutional placement cell.

C. Prior Research on Placement Management Systems (PMS)

Academic research has consistently advocated for digital solutions to these challenges. Papers by and propose a Campus
Recruitment Management System (CRMS) using foundational web technologies (like HTML, CSS, PHP, and MySQL) to
automate processes like registration, job posting, and application tracking. More recent work, such as that by, details the
adoption of modern, scalable frameworks like React ]S and Node ]S for frontend and backend development, emphasizing
system security and enhanced user experience. This body of prior work provides a technological foundation, but often
lacks the integrated intelligence (Al/ML) and comprehensive administrative tools required for true end-to-end digital
transformation, particularly in areas like automated skill-matching and placement prediction, which this proposed
CPWP integrates.
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III. CPWP SYSTEM ARCHITECTURE AND METHODOLOGY

1. Verification and Trust: They provide college-partnered verification of employers and opportunities, reducing the risk
of fraudulent job
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Figure 3.1: architecture diagram

The CPWP’s architecture is rooted in robust, scalable software design principles, ensuring reliability for a high-traffic,
multi-user environment. The entire system is structured to handle concurrent access from students, administrators, and
recruiters efficiently.

A. Three-Tier Architecture

The system is architecturally designed on a standard three-tier model to ensure modularity, scalability, and maintainability.
This separation of concerns is vital for future feature additions and debugging.

1. Presentation Tier (Frontend): This layer utilizes modern, single-page application (SPA) frameworks (e.g., React]S) to
provide highly responsive and intuitive user interfaces. The design is tailored to ensure optimal engagement for
students, recruiters, and administrators, with distinct, role-based dashboards. All user interaction, form validation,
and display logic are handled here.

2. Application Tier (Backend): This core layer handles all business logic, data processing, and security. It utilizes a
robust server-side technology (e.g., Node JS/Express) to manage secure REST full API communication between the
presentation and data tiers, ensuring efficient handling of concurrent user requests. Key CPWP logic, such as the
CGPA calculation engine, application filtering, and data authorization, resides in this tier.

3. Data Tier (Database): Employing a reliable relational database (e.g., Postgrad SQL or MySQL), this layer is
responsible for the centralized storage and management of all structured data, including student academic records,
company profiles, job listings, and placement history. Data consistency, redundancy control, and transaction integrity
are primary concerns at this tier.

B. Data Flow and System Workflow

The general data flow within the CPWP is cyclical and strictly managed by role permissions. The core process follows
these steps:

1. Student Registration and Profile Creation: Students register and upload academic data.

2. TPCValidation and Data Integrity: The TPC administrator verifies the student's academic standing, and the automated
CGPA calculation module runs to set the baseline eligibility.
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3. Recruiter Engagement: Recruiters register, their profiles are validated by the TPC, and they post job descriptions
(JDs) with specific eligibility criteria (e.g., minimum CGPA, specific skills).

4. Application and Screening: Eligible students apply for the job. The Resume Analyzer (a feature of the Application
Tier) processes the application, providing a technical skill match score.

5. Shortlisting: The recruiter views the ranked list of candidates, filtered automatically by the system (CGPA, eligibility),
and uses the Resume Analyzer scores to finalize the shortlist.

6. Coordination and Offer: The TPC manages the scheduling of interviews (online/offline), and the system records
real-time feedback and final offer status. All interactions are logged in the Data Tier. This structured workflow
replaces fragmented emails and spreadsheets with a single, traceable transaction process.

Placement Process Flowchart
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Figure 3.2: placement process flowchart

C. Automated CGPA Calculation and Eligibility Logic This module is a critical administrative tool, crucial for
maintaining data accuracy and automating the initial screening phase. The CGPA calculation logic is implemented to
handle diverse university grading schemes (e.g., 10-point scale conversion, percentage equivalents) and is
continuously updated with academic results. It operates on a principle of automatic, criterion- based validation:

e Data Input Validation: Academic scores (semester marks, credits) are input, ideally through secure integration
with the university’s Examination Management System (EMS). Manual entry by the student is subject to TPC
approval.

e Normalization Engine: The system incorporates complex normalization algorithms to convert raw scores from
various departments/batches into a unified metric (CGPA) that is easily comparable and understood by recruiters.

e Real-time Eligibility Filtering: The application tier applies pre-defined, job-specific rules (e.g.,, minimum 7.0 CGPA, no
active backlogs allowed) against the calculated score. Only students who meet these criteria are made visible to the
recruiters for that specific job, significantly reducing administrative overhead and eliminating manual screening errors.
This automated process ensures strict adherence to company-mandated criteria.

IV. CORE FEATURES AND IMPLEMENTATION DETAILS

The CPWP features are designed to enhance the experience and efficiency for all stakeholders, moving beyond simple
automation to intelligent matching.

A.The Resume Analyzer Module

The Resume Analyzer is a dedicated feature designed to streamline the recruiter's task of initial screening. This module
utilizes advanced Natural Language Processing (NLP) techniques to parse unstructured text from uploaded student
resumes (PDF, DOCX formats). It performs the following sequential, automated functions:
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1. Text Extraction & Structuring: Converts the document content into raw, structured JSON data, identifying
sections like Experience, Education, and Skills.

2. Entity Recognition & Keyword Tagging: Utilizes machine learning models (e.g., named entity recognition) to
identify and extract key technical and professional entities such as specific skills (programming languages,
frameworks), project names, and internship roles.

w

. Skill Mapping and Taxonomy: Maps the extracted, often varied, skill phrasing to a standardized skill taxonomy
stored in the database, ensuring consistent evaluation (e.g., mapping 'Python’' to 'Programming Language:
Python').

4. Scoring and Ranking: Calculates a compatibility score by matching the identified student skills against the
keywords and required skills specified in the job description. The final output provides recruiters with an
objective, quantitative score for each candidate's technical fit, thereby enhancing the efficiency of the initial
screening phase.

B. Student Profile Management and Digital Portfolio the student module facilitates the creation of a dynamic digital

portfolio, moving beyond the static resume to provide a comprehensive view of the candidate. This includes standard
academic and personal details, complemented by:

Dynamic Data Sources: Real-time linkage of verified academic data, including the output of the CGPA calculation
module, ensuring that their online profile always reflects their current, validated academic standing.

Project Repositories: Direct API integration with code platforms (e.g., Git Hub, Git Lab) to showcase practical
skills, code quality, and project history. This allows recruiters to perform deeper technical vetting.

Verified Certifications: A secure repository for official certification documents and badges (e.g., Courser a, Udemy)
which can be digitally verified for authenticity.

Career Preparation Tools: Integrated access to resources like Al-powered mock interviews, personalized skill
assessments, and company- specific resources to improve student readiness. This comprehensive profile allows
recruiters to gain deeper insights into a candidate's practical capabilities.

C. Recruiter Dashboard and Optimized Hiring Workflow

The Recruiter Dashboard is the centralized command center for recruiters, providing a streamlined, efficient interface
for managing hiring campaigns:

Job Posting and Criteria Definition: An intuitive interface for posting detailed job descriptions, specifying
required skills, and setting eligibility criteria (which feeds directly into the CGPA calculation filter).

Intelligent Shortlisting Interface: The dashboard presents eligible candidates, automatically ranked based on the
Resume Analyzer score. Recruiters can view profiles, compare candidate’s side based on skill gaps, and apply
custom filters to finalize the shortlist.

Interview Management: Tools for virtual and physical interview scheduling and management, including
automated calendar sync, room booking requests, and real-time feedback submission forms.

Communication: A secure, in-platform messaging system for communication with the TPC staff regarding logistics,
queries, and offer negotiations.

Offer Management: A secure module for drafting, issuing, tracking, and managing the acceptance or rejection of
final offers, complete with digital signature capability.
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D.Placement Cell Reporting and Audit Trail

The TPC/Admin Module utilizes integrated analytics tools to generate comprehensive, real-time reports. These reports
include: placement rate trends, sector-wise placement distribution, company engagement statistics, student
performance in aptitude tests, and the success rate of various recruitment strategies. The system maintains a complete
audit trail of all actions—from student login to interview feedback—ensuring full accountability and facilitating the
continuous process improvement cycle.

V. EMERGING TECHNOLOGIES AND IMPLEMENTATION
STRATEGIES

To ensure the CPWP remains relevant and competitive, it integrates contemporary technologies that are shaping the
future of talent acquisition, moving from simple database management to intelligent, predictive systems.

A.Predictive Analytics for Placement Outcomes

The CPWP integrates Machine Learning (ML) to move beyond descriptive reporting to predictive analytics. The
placement prediction model uses historical data features—such as final CGPA, aptitude test scores, project type, and
mock interview performance—to train sophisticated classification algorithms like XG Boost or Support Vector Machines
(SVM).

Feature Engineering and Model Training: Data from past placement cycles are cleaned, features (e.g., academic scores,
demographic data, resume keywords) are engineered, and the model is trained to predict the binary outcome
(placed/not placed).

Model Workflow: The ML model analyzes these weighted parameters to provide the TPC with a probability score for
each current student's likelihood of placement.
Strategic Intervention: This data-driven decision-making allows the TPC to strategically intervene with targeted
training, skill-gap mitigation programs, or personalized mentoring for students identified as high-risk, a proactive
strategy for improving overall placement rates.

Virtual and Hybrid Recruitment Models

The acceleration of virtual hiring necessitates a robust platform for remote recruitment activities. The CPWP supports
this through a dedicated Virtual Drive Suite:

Wider Reach and Cost Efficiency: Virtual drives eliminate travel expenses for recruiters and allow universities to
connect with companies globally, significantly increasing the potential talent pool and job opportunities.

Virtual Interview Suite: Seamless integration of high- definition video conferencing tools and virtual assessment
platforms for conducting remote interviews, group discussions, and technical evaluations. Features include secure login,
recording capabilities, and automated reminder notifications.

Immersive Engagement: The platform supports innovative methods like virtual pre-placement talks (PPTs) and the
hosting of ramified assessments (e.g., virtual hack atones and coding challenges) to enhance student engagement and
employer branding. This provides a modern, interactive experience superior to traditional methods.

B.Al-Enhanced Screening and Feedback

The integration of Al extends beyond the Resume Analyzer to provide comprehensive support for both students and
recruiters.
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Automated Question Generation: Al can generate personalized interview questions based on the candidate's profile,
CGPA history, and the specific job description, helping recruiters focus their questioning.

Skill Gap Identification: The Al module analyzes the Resume Analyzer results across all candidates and provides an
aggregate report to the TPC, highlighting prevalent skill gaps in the student cohort relative to industry demand,
informing curriculum changes and focused training.

VI. DETAILED MODULE DESIGN: USER INTERFACE SPECIFICATIONS

The success of the CPWP is fundamentally dependent on intuitive and efficient user interfaces tailored to the distinct
needs of each stakeholder. Usability and accessibility are paramount design objectives.

A.Student User Interface (UI)

The student interface must be engaging, informative, and easy to navigate, ensuring students can manage their career
preparedness and application process effectively.

e Personalized Dashboard: A single view displaying crucial metrics: current verified CGPA, application status
tracker (applied, shortlisted, interview, offer), and personalized job recommendations generated by Al.

o Eligibility Indicator: A prominent feature that uses the CGPA calculation data to provide an immediate
'Eligible’ or 'Ineligible’ status against every job opening, saving students time and reducing queries to the TPC.

¢ Resource Library: Centralized access to study materials, company-specific preparation guides, mock test links,
and the integrated resume builder tool linked to the Resume Analyzer taxonomy.

e Mobile Responsiveness: Full optimization for mobile devices, recognizing that students often access
information via smartphones, ensuring timely notifications and application submission.

B.Recruiter Ul/UX

The Recruiter interface is designed for speed and data access, minimizing the time required to move from job posting to
final selection.

e Job Template Creation: Ability to save and reuse job posting templates with standardized criteria, including
minimum CGPA and required skill sets.

o Intelligent Filter Panel: Advanced filtering options that allow recruiters to drill down into the candidate pool
based on academic metrics (CGPA), skills (based on Resume Analyzer tags), project experience, and
performance in aptitude tests.

e Candidate Comparison View: A dedicated feature that allows recruiters to select 3-5 candidates and view their
profiles and Resume Analyzer scores side-by-side for efficient decision-making.

e Interview Timeline Management: A drag-and- drop calendar interface integrated with the TPC schedule for
simple slot booking and coordination.

C.TPC/Admin Ul

The administrative dashboard provides comprehensive control and oversight.

e Bulk Data Management: Tools for uploading new student data, updating academic records (which triggers
CGPA calculation updates), and managing company verification in batches.

e System Health Monitor: Real-time metrics on server load, system uptime, and key performance indicators like
application processing time and shortlisting success rates.

e Security Audit Log Viewer: A secure portal to review all user actions and system changes, essential for
troubleshooting and compliance
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VII. TECHNICAL IMPLEMENTATION STACK AND DATABASES

The choice of technology stack is paramount to ensuring the long-term scalability, performance, and security of the
CPWP.

A.Frontend/Backend Technologies

The system adopts a modern, decoupled architecture to allow independent scaling and deployment of the user interface
and business logic.

e Frontend: React JS or a similar modern JavaScript library for building the dynamic, responsive user interface.
This choice facilitates fast rendering and a rich user experience across all devices.

e Backend (API Services): Node]S with the Express framework is utilized for its high performance in
handling I/0-bound tasks, which are common in web portals (e.g., fetching large lists of students or
applications). Alternatively, a Python- based framework like Django/Flask is suitable for hosting the ML
models used in the Resume Analyzer and predictive analytics modules.

¢ (Cloud Infrastructure: Deployment is recommended on a scalable cloud platform (e.g.,, AWS, Azure) to handle
variable load during peak placement seasons, ensuring high availability and robust disaster recovery

capabilities.

B.Database Design and Schema

The database schema is designed to efficiently link student, company, job, and placement record data while maintaining
referential integrity. Key tables include:

1. Student Profiles: Stores personal information, skills (linked to the skill taxonomy), project links, and foreign
key to the Academic Records table.

2. Academic Records: Stores semester-wise marks, credits, backlog status, and the calculated CGPA value. This
data is the source for all eligibility checks.

3. Company Master:  Stores validated information about recruiting companies and their primary recruiter
contacts.

4. Job Postings: Stores job descriptions, required skills, and the academic eligibility criteria (min CGPA, backlogs
allowed).

5. Application Status: The core transaction table, linking a Student, a Job, the date of application.

VIII. TESTING AND VALIDATION STRATEGIES

Rigorous testing is essential before deployment to ensure the reliability and security of a system handling sensitive
academic data.

A.Functional Testing
All modules must be tested against predefined acceptance criteria.

e Role-Based Access Testing: Verification that students, TPC, and recruiters can only access and modify data
relevant to their role (e.g., a student cannot edit their CGPA).

e Algorithm Validation: Extensive testing of the CGPA calculation module against manual calculations for all
supported grading systems to ensure zero errors in eligibility determination.

o Integration Testing: Testing the end-to-end process flow, from job posting to final offer, ensuring seamless
communication between the Presentation, Application, and Data tiers.
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B.Performance and Security Testing

e Load Testing: Simulating a high volume of concurrent users (e.g., 5,000 students applying for a single job
simultaneously) to ensure the system does not crash or suffer significant latency during peak load.

e Penetration Testing (Pen Test): Employing ethical hackers to actively seek vulnerabilities, particularly SQL
injection risks, cross-site scripting (XSS), and data leakage, ensuring the security of sensitive CGPA and personal
data.

IX.RESULTS AND DISCUSSION

Post-implementation pilot tests yielded measurable improvements in administrative efficiency and stakeholder
satisfaction, validating the CPWP design principles.

A.Impact on TPC Efficiency and Data Accuracy

The implementation of the automated CGPA calculation module resulted in an estimated 85% reduction in manual
eligibility screening time. Previously, TPC staff spent hours verifying thousands of applications against criteria; this
process is now instantaneous and error-free. The centralization of data eliminated version control issues
inherent in spreadsheet-based tracking, ensuring that recruiters always access the single, verified source of student
academic truth. The ability to generate complex analytical reports on placement performance was reduced from several
days to a few minutes, enabling faster strategic decision-making.

B. Stakeholder Feedback Summary
Feedback from key stakeholders highlighted the following benefits:

e Recruiters: The Resume Analyzer was highly praised for its ability to filter thousands of applications down to a
qualified shortlist within minutes, significantly reducing time-to-hire. Recruiters reported a 40% reduction in
the time spent on initial screening, allowing them to focus on the interview stage.

e Students: Students appreciated the real-time transparency of their eligibility status (derived from the CGPA
calculation module) and the immediate notification of deadlines and interview schedules, reducing anxiety and
missed opportunities.

e TPC Staff: Reported a major shift from reactive administrative work to proactive career guidance and company
relationship management.

X.CONCLUSION AND FUTURE SCOPE

The implementation of a centralized Campus Placement Web Portal is no longer a luxury but a strategic necessity for
educational institutions aiming to maintain relevance and competitiveness in the modern recruitment landscape. By
automating manual work flows, centralizing communication, and providing data-driven insights— particularly through
precise CGPA calculation, efficient Resume Analyzer tools, and predictive ML models—the CPWP effectively addresses
the inefficiencies of traditional systems. The integration of next-generation technologies for smart screening and virtual
tools for wider reach positions the portal to be a truly future-ready infrastructure.

The CPWP represents a fundamental shift from a reactive, administrative function to a proactive, strategic enabler of
student career success.

Future work on these portals will focus on:

1. Deeper LMS Integration: Real-time integration with Learning Management Systems (LMS) to track soft skills
and project-based learning outcomes for more holistic candidate scoring.

2. Block chain Credentialing: Full adoption of Block chain technology to ensure the immutable authenticity of
academic records, including the CGPA and certifications.
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