
Copyright © 2025 by Author/s and Licensed by Kuey. This is an open access article distributed under the Creative Commons Attribution 

License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Educational Administration: Theory and Practice 
2025, 31(1), 808-809 
ISSN: 2148-2403 

https://kuey.net/                                                  Research Article 
 

Blockchain Technology: A Paradigm Shift in Digital Trust 
and Decentralization 

 
Shreya Dungaria* 

 
*Department of Computer Science, COER University Roorkee Master of Technology, Email: shreyadungaria0@gmail.com 

 
Citation: Shreya Dungaria (2025). Blockchain Technology: A Paradigm Shift in Digital Trust and Decentralization, Educational 

Administration: Theory and Practice, 31(1) 808-809 
Doi: 10.53555/kuey.v31i1.10488 

 
ARTICLE INFO ABSTRACT 
 Blockchain technology has redefined the paradigms of digital interaction and trust by 

introducing a decentralized and tamper-proof data structure. Originally conceived as 
the foundational framework for Bitcoin, it has rapidly expanded into diverse sectors 
including finance, healthcare, supply chain, and public governance. This paper explores 
the core architecture of blockchain, assesses its multidisciplinary applications, and 
critically evaluates its limitations. The study also provides insights into ongoing 
innovations and future directions for the evolution of blockchain systems. 
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1. Introduction 

 
In recent years, blockchain technology has gained substantial attention due to its ability to decentralize data 
management while ensuring integrity and transparency. Unlike traditional centralized systems, blockchain 
allows multiple parties to access, validate, and record data through a consensus mechanism without a 
centralized authority. This feature has made blockchain a promising solution for applications where trust and 
immutability are paramount. 
 

2. Technical Overview 
 
2.1 Distributed Ledger Architecture 
At its core, a blockchain is a chain of blocks, each containing a group of transactions. Every block is 
cryptographically linked to its predecessor, forming a continuous and immutable ledger. The ledger is 
maintained across a peer-to-peer network, with each node possessing a copy of the entire chain. 
 
2.2 Consensus Protocols 
Consensus mechanisms ensure agreement across distributed nodes: Proof of Work (PoW), used in Bitcoin, 
demands computational resources for block validation. Proof of Stake (PoS) selects validators based on their 
stake in the network. Other mechanisms include Practical Byzantine Fault Tolerance (PBFT) and Delegated 
Proof of Stake (DPoS), which are more energy-efficient. 
 
2.3 Smart Contracts 
Smart contracts are self-executing protocols deployed on blockchain platforms like Ethereum. They facilitate, 
verify, or enforce the performance of a contract without thirdparty involvement. 
 

3. Applications of Blockchain 
 
3.1 Financial Services 
Blockchain underpins cryptocurrencies and decentralized finance (DeFi), offering faster transactions, lower 
fees, and increased transparency. It reduces reliance on centralized banks and financial intermediaries. 
 
3.2 Healthcare Data Management 
Blockchain enables secure sharing of medical records, ensuring data privacy and interoperability across 
providers. Patient records can be verified and updated without risking unauthorized modifications. 
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3.3 Supply Chain Transparency 
By recording each transaction in the lifecycle of a product, blockchain enables real-time tracking and 
authenticity verification, reducing fraud and inefficiencies. 
 
3.4 E-Governance and Identity 
Governments are exploring blockchain for voting systems, land registries, and digital identity management, 
aiming for more secure and efficient public services. 
 

4. Benefits and Challenges 
 
4.1 Benefits 
Transparency: All transactions are visible and verifiable by all participants. 
Security: Cryptographic hashing and decentralized validation protect data integrity. 
Efficiency: Reduces overhead costs and delays caused by intermediaries. 
 
4.2 Challenges 
Scalability: Existing blockchains struggle with high transaction volumes. 
Energy Consumption: PoW systems consume significant power. 
Legal and Regulatory Barriers: Uncertainty in legislation affects integration. 
Interoperability: Limited compatibility between different blockchain networks. 
 

5. Emerging Trends and Future Outlook 
 
The future of blockchain includes Layer-2 solutions like rollups to enhance scalability, interoperable 
blockchains that enable cross-chain data transfer, integration with AI and IoT, enabling smart environments, 
and Central Bank Digital Currencies (CBDCs) as state-backed digital assets. Academic and industrial interest 
is steadily shifting from theoretical potential to real-world implementation, driven by both innovation and 
regulatory advancement. 
 

6. Conclusion 
 
Blockchain technology represents a fundamental shift in how data is managed and trusted. Although still 
maturing, its impact across sectors is increasingly evident. For blockchain to reach full potential, issues of 
scalability, regulation, and interoperability must be addressed. Continued research and cross-disciplinary 
collaboration will be key in shaping its trajectory. 
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