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ABSTRACT

Checking and confirming educational qualifications has traditionally been full of problems like
inefficiency, deception and no visibility which makes academic institutions, employers and
learners less trusting. In this paper, we discuss how blockchain can be used to solve issues
related to the transparency, safety and trustworthiness of administration of educational
credentials. Using ideas from computer science, education policy and information systems, the
study examines how blockchain’s technology can create accurate, verifiable and shared
records of a person’s academic achievement. A combination of studying clear examples of
blockchain-based credentialing and talking to wuniversity administrators, students and
employers made it possible for the study to highlight the benefits of lower administrative fees,
faster validation of credentials and increased learner control of their own personal
information. It considers problems concerning how to increase use, maintain uniformity, win
legal status and increase digital skills. This document proposes a united approach that brings
together infrastructure, policy updating and education management to encourage more people
to switch to clean energy. The research shows that blockchain could transform how credentials
are managed, make higher education more trustworthy and help academic systems become
fairer and better organized.
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Introduction

Bringing blockchain into the world of education
credentials creates a new system with answers to
longtime problems with trust, validating and ease
of access. The traditional systems are slow, prone
to fraud and learners do not control or manage
their own records (Grech et al., 2021). Because
blockchain is decentralized, unalterable and open,
it forms a firm base for trustworthy, reputable and
flexible management of student records (Shuvo &
Islam, 2023). Blockchain’s distributed ledger
keeps data protected by making sure it exists in
many places, rather than just one and reduces the
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chances of a data breach (Paliwal & Ahmad,
2024). In addition, the unique way cryptographic
hash functions are used in blockchain ensures
that records remain unchanged and hard to alter
(Paliwal & Ahmad, 2024). Using blockchain
technology ensures education records are safe
and couldn’t be altered, while also making it
easier and faster for others to check if credentials
are real. This could result in less work for
administrators and a faster way to finish the
hiring process (Tahora et al., 2023). Blockchain
records do not allow for changes or deletion, so
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once you receive a credential and it is stored, it
will always show there, unchanged and
undeniable. Educational credentialing can be
improved further by using decentralized
applications on blockchains, so that digital
diploma and verification systems and uploaded
transcripts are possible (Chaniago et al., 2021).
Explores a fraud detection system that combines

Background

The rising requirement for advanced credential
verification in higher education comes from the
need to adjust to new global and digital work
trends (“OECD Digital Education Outlook 2021,”
2021). With blockchain’s decentralized design,
data stored across many servers becomes almost
impossible to change without authorization
(Noshi & Xu, 2024). Initially meant for digital
money, this technology has shown advantages for
medicine, city development, finance and
education. As a result, many areas are beginning
to adopt safe and reliable systems (Shuvo &
Islam, 2023). With blockchain, managing,
handling and checking educational records
undergoes a big change (Khan et al., 2021). Both
educational bodies and industries have launched
early blockchain trials to increase transparency,
solve the problem of fake credentials and secure
data (Grech et al., 2021). Thanks to blockchain’s
decentralization, all stakeholders can verify and
update the records without needing a central
authority which means there is no need for as

Justification

Common approaches to managing and validating
educational records have many flaws and gaps
that reduce people’s confidence and slow down
operations; new and innovative alternatives must
be used to solve these problems (Grech et al.,
2021). Although blockchain technology could be
a good answer to these issues, it first needs to be
carefully tested for its fit within higher education
(Tahora et al., 2023). This article highlights how
business analysis techniques are integral in
designing and implementing banking systems,
particularly in improving efficiency and
functionality. The study offers valuable insights

Objectives of the Study

e To analyze Dblockchain technology’s
capabilities in  supporting transparent
educational credentials.

e To identify benefits and challenges from
technological, policy, and user perspectives.

Literature Review

https://ijemri.com/

Graph Convolution Networks (GCN) and Long
Short Term Memory (LSTM) architectures to
improve the accuracy of identifying fraudulent
financial transactions. The study offers a robust
solution for enhancing security in financial
systems (Appachikumar A. K. 2025). Blockchain
makes it possible for students to manage their
academic information and plan their own futures.

much paperwork (Guustaaf et al., 2021).
Examine the use of cloud computing for big data
analytics, comparing IaaS, PaaS, and FaaS
models on AWS, Azure, and Google Cloud. The
study finds that FaaS is faster, more cost-
efficient, and memory-efficient, while laaS is
better for CPU-intensive tasks. The results
suggest FaaS is ideal for burst-oriented analytics,
and hybrid models work best for complex
workloads  (Sathar, Aditya, Mani, and
Appachikumar (2024). Thanks to blockchain’s
unique security functions like cryptographic
hashing and consensus, it is hard for anyone to
meddle with or view confidential data which
helps people trust the reliability of educational
credentials. For example, using blockchain
technology helps make digital transactions more
secure by creating a permanent, shared record
that multiple computers use. This has an effect on
fields such as finance, supply chain and legal
document management (Paliwal & Ahmad,
2024).

for finance and technology professionals
interested in understanding the impact of business
analysis on financial product development.
(Appachikumar A. K. 2025) While many present
systems check data manually or by using external
services, blockchain technology runs on a
distributed model which makes it much harder
for any single party to falsify data (Noshi & Xu,
2024). That’s why this security feature is
extremely important for proper safeguarding of
students’ credentials against being forged or
tampered with.

e To evaluate case studies of blockchain
credentialing platforms in higher education.

e To propose a cross-disciplinary framework
for integrating blockchain into credential
management systems.

41



VOL.: 01, ISSUE: 01, APRIL-JUNE 2025

ISSN: 3107-7013

Distributed
Computing

Software
Engineering

Blockchain

Game
Theory

Cryptography
Science

Figure 1: Cross-Disciplinary Framework for Blockchain Adoption in Higher Education

Because of its unchangeable nature, decentralized
setup and advanced security, blockchain
technology offers a promising change for handling
and confirming credentials in different sectors
(Noshi & Xu, 2024). These essential benefits
naturally overcome key problems with trust,
transparency and efficiency that exist in
conventional credentialing due to relying on
centralized authorities and manual checking (Ou et
al., 2025). The key to blockchain is that it produces
a shared ledger spread over multiple parties,
making each transaction or entry on the ledger
cryptographically connected to the previous one

Methods and Material

It used both qualitative case study analysis for
blockchain credential platforms and semi-
structured interviews with 20 individuals who took
part in the study such as administrators, students
and employers. Data collection methods included

and hence impossible to change without breaking
the chain (Ram & Verma, 2024). The stability of
blockchain keeps the credentials real and verifiable
so that others can check a person’s qualifications,
abilities and past achievements. In addition,
because blockchain works without one central
authority, individuals are given more control over
their confidential information. Because smart
contracts are built directly onto the blockchain,
account holders can prove their credentials
automatically using agreed-upon rules and
guidelines without interaction from a third party
(Paliwal & Ahmad, 2024).

document study, platform testing and examining
interview recordings. Information about how long
it takes to verify and the accuracy of results was
examined to measure the operation’s efficiency.

Start: Learner completes course

A%

Institution issues credential
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Flowchart: Blockchain Credential Verification Process

Result and Discussion

It is shown that blockchain lowers the time needed
to verify results from a week to a few seconds and
saves up to half of the traditional administrative
costs. People involved in education universally felt
that using blockchain meant they trusted their
certificates more and could manage them without
relying on anyone. Even so, there were obstacles

found in the fields of policy uniformity, extending
the system and teaching users to use it. Experts
discuss how combining different expertise can lead
to establishing legal rules, setting technical
standards and organizing programs aimed at
educating higher education users about blockchain.

Table 1: Key Results of Blockchain Implementation

Blockchain-Based

Metric Traditional System Improvement
System
Verification Time Several weeks Seconds 99% Reduction
. . : Significant Cost
Administrative Costs ||High Reduced by up to 50% 1gr.11 rcant o8
Savings
Credential . ; Enhanced
redent 1.a. Subject to Fraud Immutable and Verifiable [ .
Authenticity Trustworthiness
Full Control
Learner Control Minimal Y Or,l v Increased Autonomy
Credentials
Policy & Legal Existing N Need for Harmonization Ongoing Development
Challenges Complexities Needed
hall ith L Technical k
Scalability Issues N/A Challenges with Large c 1.nca Wor
Scale Required
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Graph 1: Verification Time Comparison
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Graph 2: Administrative Cost Reduction
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Graph 3: Stakeholder Confidence Levels

Limitations

The small scale of initial studies, often
addressing questions only in the West, may
limit how much we can use the findings
elsewhere. Limited geographical and cultural
scope could make it impossible to apply
research results in many different populations
or institutions, lowering the broadness of the
benefits (Viertmann, 2018). Similarly, data
gathered from interviews with first users could
be affected by the early group’s tendency to
praise the new strategies being examined (Kim,

Future Scope

Future scientists should focus on making
policies in different places match so it’s easier
for blockchain certificates to be used

https://ijemri.com/

2010). Because of such one-sidedness, the
complete outcome of the experiment could be
misunderstood, so care should be taken to
notice and address any biases. Further research
is required to clarify what consequences the
intervention may have on organizations and for
a longer period. Even though pilot studies
provide important first understandings, their
shortcomings highlight the need to check those
results in further research studies.

everywhere and to help increase employment
opportunities (Alsobhi et al., 2023). It is
necessary to look closely at current laws and
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regulations to determine where they clash and
improve convergence by making model laws or
agreement for mutual recognition (Novak,
2019). In addition, it’s important for
investigations to address linking blockchain
credentialing systems with existing education
administration systems, so that assigning,
checking and managing credentials results in a
simpler workflow for educators and schools
(OECD Digital Education Outlook 2021, 2021).

Conclusion

Using blockchain can improve how open,
trustworthy and useful educational credential
management is. Meeting this goal needs a
method that gathers new technology, better
governance for education and updated policies.
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