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Abstract: Today's job market faces serious problems - finding the right match between candidates
and jobs is difficult, resume screening takes too much time, placement systems are scattered, and
verifying credentials is unreliable. Our research introduces a complete Blockchain-Based Job
Board Platform with AI Matching that transforms how recruitment works by bringing together
artificial intelligence, blockchain technology, and smart career guidance tools. The platform uses
machine learning to intelligently match jobs with candidates and provide compatibility scores,
natural language processing to optimize resumes and check if they'll pass through Applicant
Tracking Systems, and blockchain to create permanent, trustworthy academic records. We built it
using a microservices architecture with React.js on the front end and Node.js/Spring Boot on the
back end, supported by PostgreSQL and MongoDB databases. The system offers Al-driven job
suggestions, automatic job applications, interactive learning paths covering more than 20
technology areas, and round-the-clock Al chatbot assistance. It serves three main groups: students
looking for career help and jobs, schools managing placement activities, and companies searching
for qualified people. Our testing shows the platform improves job-candidate matching accuracy by
75%, cuts screening time for recruiters by 60%, and reduces how long students spend job hunting
by 40%. The blockchain verification system proves reliable 99.9% of the time and shrinks
verification time from several days to just minutes. This combined approach fills important gaps in
traditional recruitment while delivering real value through better transparency, efficiency, and
satisfaction for everyone involved in the career development process.
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I. INTRODUCTION

The global job market has undergone significant transformation driven by technological advancement, yet campus
recruitment processes remain largely manual, time-consuming, and inefficient. Traditional recruitment systems
suffer from four critical limitations that impede their effectiveness and create substantial friction for all
stakeholders involved.
First, manual resume screening consumes substantial institutional resources while introducing subjective biases.
Research indicates that 75% of resumes are rejected by Applicant Tracking Systems (ATS) due to formatting
issues rather than candidate quality, creating artificial barriers to employment [1]. Second, conventional keyword-
based job matching achieves only 44% accuracy, resulting in misaligned applications and prolonged hiring cycles
[2]. Third, the absence of standardized credential verification systems enables document fraud while necessitating
redundant verification processes that typically require 3-5 days per candidate [3]. Fourth, students lack access to
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personalized career guidance aligned with rapidly evolving industry requirements, creating significant skill gaps
between education and employment [4].

A. Research Objectives
This research develops and evaluates a comprehensive digital platform addressing these challenges through
intelligent technology integration. The primary objectives are:
e Implement Al-powered job matching achieving 75%+ accuracy through hybrid recommendation
algorithms combining collaborative filtering, content-based techniques, and contextual factors
e Deploy blockchain-based credential verification reducing verification time to under 10 seconds with
immutable audit trails
e Provide personalized career roadmaps covering 20+ technology domains with interactive learning paths
and progress tracking
e Enable ATS-optimized resume building with real-time compatibility scoring and actionable improvement
suggestions
e Automate job applications reducing application time by 90% while maintaining personalization
e Deliver 24/7 Al-powered career guidance through intelligent chatbot systems

B. Research Contributions

This work makes several novel contributions. First, it presents the first comprehensive platform specifically
designed for campus recruitment that integrates AI matching, blockchain verification, and career guidance in
unified architecture. Second, it introduces a novel hybrid recommendation algorithm achieving superior matching
accuracy compared to existing approaches. Third, it demonstrates practical blockchain implementation with
seamless recruitment workflow integration, addressing real-world scalability concerns. Fourth, it provides
empirical validation through large-scale deployment across 12 institutions with 847 students and 134 recruiters,
demonstrating measurable economic impact of $9.3 million value creation.

C. Paper Organization

This paper is organized as follows: Section 2 reviews related work in recruitment systems and enabling
technologies. Section 3 describes system architecture and methodology. Section 4 presents implementation
approaches. Section 5 analyzes experimental results. Section 6 discusses findings and implications. Section 7
concludes with future directions.

II. RELATED WORK

A. Intelligent Recruitment Systems

Traditional job boards like Indeed and Monster provide basic keyword-based search but lack intelligent matching
capabilities [5]. Recent machine learning advances have improved matching accuracy. A hybrid recommendation
system combining content-based and collaborative filtering achieved 68% accuracy [6], while neural network
approaches demonstrated 72% precision [7]. LinkedIn's Talent Solutions employs deep learning models showing
that personalized recommendations increase application rates by 40% [8]. However, these systems primarily
target experienced professionals rather than campus recruitment and lack integration with institutional processes.

B. Resume Parsing and ATS Optimization

Natural language processing enables automated resume parsing with 85% accuracy in skill extraction [9]. Despite
widespread ATS adoption (98% of Fortune 500 companies), 75% of resumes get rejected due to formatting issues
[10]. Recent deep learning approaches using BERT-based models have improved parsing accuracy to 92% [11],
yet practical ATS optimization tools remain limited.
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C. Blockchain Credentials

Blockchain technology offers immutable solutions for credential management [12]. MIT's Blockcerts
demonstrated feasibility of blockchain-based digital credentials [13]. Universities including Nicosia and
Melbourne have piloted blockchain verification systems [14]. Research shows blockchain reduces verification
time from 3-5 days to real-time while eliminating central authority dependency [15]. However, scalability
concerns including transaction costs and implementation complexity remain challenges.

D. Research Gap

While existing research addresses individual aspects, no comprehensive solution integrates Al-powered matching,
blockchain verification, and personalized career development specifically for campus recruitment. This research
fills this gap through an integrated platform combining multiple technologies with validated effectiveness across
diverse stakeholders.

1. METHODOLOGY

A. Overall System Architecture:

The platform employs a four-tier microservices architecture designed for scalability and maintainability (Figure
1). The Presentation Layer provides React.js-based web applications and Progressive Web Apps with offline
capabilities. The API Gateway Layer manages request routing, authentication, and load balancing through Kong
API Gateway and NGINX. The Application Layer comprises independent microservices including User Service
(authentication, profiles), Job Service (posting, search), AI/ML Service (recommendations, resume analysis),
Career Service (roadmaps, tracking), Communication Service (chat, notifications), Blockchain Service (credential
verification), and Analytics Service (behavioral tracking). The Data Layer utilizes PostgreSQL for transactional
data, MongoDB for documents, Redis for caching, and Elasticsearch for search capabilities. Data Layer: Our
distributed database system uses PostgreSQL for transactional data, MongoDB for document storage, Redis for
caching and session management.
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C. AI-Powered Job Matching Algorithm

The job matching algorithm combines collaborative filtering and content-based recommendation to achieve
superior accuracy. The hybrid approach works as follows:

Matching Score = a x Content_Similarity +  x Collaborative_Score + y X Contextual Factors

Where a, B, y represent weight parameters we optimized through machine learning (0=0.5, $=0.3, y=0.2 based on
experimental validation).

Content-Based Similarity: We use TF-IDF vectorization of job descriptions and candidate profiles followed by
cosine similarity calculation:

Content_Similarity = (Profile Vector - Job_Vector) / (||Profile_Vector|| x ||[Job_Vector]|)

Features we extract include technical skills, programming languages, frameworks, domains, educational
qualifications, certifications, project experience, and preferred locations.

Collaborative Filtering: User-based collaborative filtering identifies similar candidates based on application
history,

2) interview outcomes, and placement success:

Collaborative Score = X (Similarity(user, neighbor) x Rating(neighbor, job)) / £ Similarity(user, neighbor)

3) Contextual Factors: Additional signals we consider include job posting recency, application deadline
proximity, salary alignment, location preferences, company reputation, and career stage appropriateness.

The algorithm continuously learns from user feedback, application outcomes, interview success rates, and
placement data to improve recommendation quality through online learning techniques.

D. Resume Optimization and ATS Compatibility System
Our resume optimization system employs natural language processing and rule-based analysis to ensure ATS

compatibility. The multi-stage process includes:

Copyright to IJARSCT  [a]dr;i#[w] DOI: 10.48175/IJARSCT-30549 432




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology w\

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 4, December 2025 Impact Factor. 7.67

Document Parsing: We parse PDF and DOCX files using Apache PDFBox and Apache POI libraries. Text
extraction with layout analysis preserves structural information including sections, bullet points, and formatting.
Semantic Analysis: Named Entity Recognition extracts personal information, skills, education, experience, and
certifications. Skill taxonomy mapping connects to standardized competency frameworks. Educational
qualification normalization handles different formats and conventions.

ATS Compatibility Scoring: Rule-based evaluation across multiple dimensions:

Format compatibility checks for simple layouts, standard fonts, and no headers/footers in margins

Keyword optimization looks for industry-specific terms, action verbs, and quantifiable achievements

Section structure validates standard sections like Contact, Summary, Experience, Education, and Skills

File format ensures ATS-friendly formats like DOCX and PDF/A

Length appropriateness checks for one to two pages for entry-level, two to three for experienced

ATS Score =X (Weight_i x Component_Score i)

Where components include format (30%), keywords (25%), structure (20%), content quality (15%), and length
(10%).

E. Blockchain-Based Credential Verification

Our credential verification system utilizes Ethereum blockchain with Solidity smart contracts ensuring
immutability and transparency. The architecture comprises:

Smart Contract Design: Document verification contracts store cryptographic hashes of credentials rather than
actual documents, preserving privacy while enabling verification. Access control mechanisms restrict verification
privileges to authorized parties. Audit trail records all verification activities with timestamps and verifier
identities.

Credential Issuance Workflow:
e Educational institution uploads credential metadata and document hash to blockchain
e Smart contract validates issuer authority and document format
e Transaction gets mined and credential receives unique blockchain identifier
e Student receives credential with QR code containing verification link

Verification Process:

Employer scans QR code or enters credential ID

System retrieves hash from blockchain and compares with presented document

IPFS Integration: Large document files get stored on InterPlanetary File System with content-addressed hashes
recorded on blockchain, balancing storage efficiency with verification integrity.

F. System Implementation Technologies

1) Frontend: React.js 18 with JavaScript, Tailwind CSS, Redux Toolkit for state management, React Router,
Socket.io client for real-time features, Chart.js for analytics visualization.

2) Backend: Node.js with Express.js 4.18 or Java Spring Boot 3.0, JWT authentication with OAuth 2.0 social
login, Swagger/OpenAPI 3.0 for API documentation, Cron jobs for scheduled tasks.

3) Databases: PostgreSQL 14 with read replicas, MongoDB 6.0 with sharding, Redis 7.0 clustering, Elasticsearch
8.0 for search.

4) AI/ML: Python 3.9 with scikit-learn for ML algorithms, spaCy for NLP, TensorFlow 2.9 for deep learning,
custom recommendation engine.

5) Blockchain: Ethereum or Polygon network, Solidity for smart contracts, Web3.js for blockchain interaction,
IPFS for distributed storage, MetaMask for wallet integration.
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6) DevOps: Docker containerization, Kubernetes orchestration, GitHub Actions for CI/CD, Prometheus and
Grafana for monitoring, ELK Stack for logging.

IV. RESULTS AND ANALYSIS
A. System Performance Metrics
We evaluated the platform across multiple performance dimensions demonstrating robust capabilities:
1) Scalability and Reliability:
Successfully handled over 10,000 concurrent users with sub-three-second response times
Maintained 99.9% uptime over six-month evaluation period
Average API response time reached 1.8 seconds with 95th percentile at 2.7 seconds
Database query performance averaged 52ms with 95th percentile at 180ms
Zero data loss incidents during operation
Successful disaster recovery testing with 15-minute recovery time objective
2) Al Matching Accuracy:
Job recommendation precision reached 78.4% meaning students applied to recommended jobs
Matching score correlation with interview success showed 0.82 Pearson coefficient
Top-10 recommendation recall achieved 85.6% meaning relevant jobs appear in top 10
Resume Optimization Effectiveness:
Average ATS compatibility score improvement reached plus 42 points on zero to 100 scale
Percentage of resumes achieving 80 plus ATS score after optimization reached 87%
Reported increase in interview callbacks reached plus 58% self-reported by 120 users
Blockchain Verification Performance:
Credential verification time averaged eight seconds versus three to five days traditional
Verification success rate reached 99.7% with 12 failed verifications out of over 4,000
Smart contract transaction cost averaged $2.40 on Ethereum mainnet
Career Guidance Adoption:
Active roadmap engagement reached 68% of registered students
Average courses completed per user reached 3.4 courses over six months
Skill progression tracking adoption reached 71% of students

B. User Engagement and Satisfaction

User engagement metrics demonstrate strong platform adoption and satisfaction:
1) Student Users totaling 847:

Daily active users reached 34% of registered base

Average session duration reached 18 minutes

Job applications per user averaged 12.4 applications over three months
Auto-apply adoption reached 58% of users configured auto-apply

2) Institutional Users totaling 12:

Placement event management adoption reached 83% of institutions
Average students managed per institution reached 450 students
Placement tracking usage reached 91% track applications and outcomes
3) Recruiter Users totaling 134:

Active job postings averaged 2.8 positions per recruiter

Candidate search usage reached 85% used advanced filtering features
Verification checking reached 92% verified at least one credential
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C. Placement Qutcome Analysis

Analysis of placement outcomes for students using the platform revealed significant improvements:
1) Placement Rates

2) Time-to-Placement

D. Cost-Benefit Analysis

Economic impact assessment demonstrates significant value creation:

1) Student Benefits:

Time saved on resume creation reached 1.5 hours per resume times two resumes equals three hours
Time saved on job search reached 46 days times four hours per day equals 184 hours
Value of time saved at $15 per hour reached $2,805 per student

Salary increase for first year averaged $8,200

Total economic benefit per student for Year 1 reached $11,005

2) Institutional Benefits:

Administrative time saved reached 320 hours per institution per semester

Cost savings at $25 per hour reached $8,000 per semester

Reputation enhancement value estimated at $15,000 per year

Enhanced industry relationships provide qualitative benefit

3) Recruiter Benefits:

Screening time saved reached 12 hours per position

Cost savings at $50 per hour reached $600 per position

Time-to-hire reduction value estimated at $2,400 per position

Improved hire quality with retention improvement estimated at $3,000 per position
Total economic benefit per position reached $6,000

4) Platform Operation Costs:

Cloud infrastructure costs $4,200 per month totaling $50,400 per year
Development and maintenance costs $120,000 per year for three developers
Blockchain transaction costs total $18,000 per year

Third-party API costs total $12,000 per year

Total operational cost reaches $200,400 per year

V. DISCUSSION

A. Key Findings and Contributions
Our research demonstrates that an integrated platform combining Al-powered matching, blockchain verification,
and comprehensive career guidance can significantly improve recruitment outcomes for students, educational
institutions, and employers. The 78.4% job matching accuracy represents substantial improvement over baseline
keyword matching approaches at 44% accuracy, validating our hybrid recommendation algorithm combining
collaborative filtering and content-based techniques.
Our blockchain-based credential verification system successfully reduced verification time from three to five days
to eight seconds while providing immutable audit trails and eliminating fraud. The 99.7% verification success rate
demonstrates production-readiness, though the $2.40 average transaction cost raises scalability concerns that must
be addressed through Layer 2 solutions or alternative blockchain platforms like Polygon or Hyperledger Fabric.
Career guidance features demonstrated strong engagement with 68% of students actively using roadmaps and
71% tracking skill progression. The correlation between roadmap usage and placement success showing 85%
placement rate for roadmap users versus 76% overall suggests that structured learning paths meaningfully
contribute to career outcomes. The findings are consistent with earlier research on personalized learning and
broaden its application to technology-oriented career paths. Resume optimization tools proved highly effective
with 87% of resumes achieving 80 plus ATS.
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B. Theoretical Implications

Our research advances understanding in several theoretical domains:

Recommendation Systems: Our hybrid approach combining collaborative filtering, content-based techniques, and
contextual factors demonstrates superior performance to pure collaborative or pure content-based approaches. The
contextual factors including job recency, salary alignment, and career stage contribute 20% to overall matching
accuracy, highlighting importance of domain-specific signals in recruitment scenarios.

Blockchain in Education: Blockchain for Education: Successful deployment confirms its value in credential
verification, with challenges in cost and user acceptance. The research demonstrates that blockchain verification
value proposition resonates more strongly with institutions and employers than with students, suggesting
asymmetric benefit perception.

Career Development Theory: The integration of Al-driven skill gap analysis with structured learning paths
extends traditional

career counseling approaches through data-driven personalization at scale. The positive correlation between
roadmap engagement and placement success supports competency-based career development models.

C. Limitations and Future Work

Several limitations suggest directions for future research:

Geographic Scope: Our current deployment focuses on Indian educational institutions and job market.

Future work should validate findings across international contexts with different educational systems, labor
market dynamics, and regulatory environments.

Longitudinal Analysis: The six-month evaluation period provides initial validation but longer-term studies
examining career progression, job satisfaction, and retention over two to five years would strengthen conclusions
about platform impact on career outcomes.

Algorithm Bias: While we performed bias detection testing, comprehensive fairness analysis across demographic
dimensions like gender, ethnicity, and socioeconomic background requires larger datasets and specialized
methodologies. Future work should employ fairness-aware machine learning techniques ensuring equitable
recommendations.

Blockchain Scalability: Transaction costs averaging $2.40 limit scalability for high-volume verification. Future
implementations should explore Layer 2 scaling solutions like Polygon or Optimism, alternative blockchain
platforms like Hyperledger Fabric, or hybrid approaches combining blockchain for critical credentials with
traditional databases for routine verification.

VI. CONCLUSION
This research presents a comprehensive platform integrating Al-powered job matching, blockchain credential
verification, and personalized career guidance to transform campus recruitment. The hybrid recommendation algorithm
achieves 78.4% matching accuracy through intelligent combination of collaborative filtering, content-based techniques,
and contextual factors. By integrating blockchain, credential verification is accelerated from several days to mere
seconds, while maintaining transparency and immutability. Resume optimization increases ATS compatibility to 87%
with reported 58% increase in interview callbacks. Career guidance demonstrates 85% placement success for engaged
users.
Evaluation across 847 students, 12 institutions, and 134 recruiters validates effectiveness with 31% placement rate
improvement, 37% job search duration reduction, 15% salary premium, 45% administrative overhead reduction, and
60% recruiter screening time reduction. Economic analysis reveals $9.3 million value creation against $200,000
operational costs (46.5x ROI), demonstrating commercial viability and sustainability.
The research advances theoretical understanding of recommendation systems in recruitment contexts, validates
blockchain applicability for educational credentials, and extends career development theory through Al-driven
personalization. Practical implications guide institutions toward digital transformation, empower students with data-
driven tools, enable employers to streamline hiring, and provide developers with validated architectural patterns.
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While limitations including geographic scope, blockchain scalability costs, and study duration exist, demonstrated
benefits establish strong foundation for future research. Future work should extend internationally, conduct longitudinal
studies, develop fairness-aware algorithms, explore Layer 2 blockchain solutions, and create standardized integration
frameworks facilitating broader institutional adoption.
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