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Abstract

Educational digitization creates a need to study modern technological solutions which make
academic activities more secure as well as transparent and efficient. Blockchains with their
distributed secure nature can actively transform multiple secondary educational domains
starting from records control and credentials authentication up to reasonably managed e-
learning provisions. A study about blockchain technology applications in secondary education
explores both its advantages and obstacles together with its anticipated development in the
educational landscape. The research applies qualitative data obtained through teacher and
student interviews and quantitative data from surveys and statistical methods. The research
explores secondary blockchain educational significance that include decentralized academic
teaching learning process in systems with automated smart contracts and blockchain-powered
credential verification methods. Research investigates how blockchain implementation
potential appears to stakeholders when applied to education facilities. Initial data indicates
blockchain technologies would strengthen academic record protection along with improving
transcript verification processes while making educational information accessible without
alteration. Organizations face adoption barriers primarily because of technical difficulties in
combination with high implementation expenses and lack of knowledge among staff about
blockchain systems. Research provides direct implementation guidelines that showcase how to

deploy blockchain technology in secondary education despite encountered implementation

1 Administrator Unique Education System, batoolsajida007 @gmail.com

2 PhD Scholar, My University faculty of education Islamabad, JSET Qandeel school Kohati bazaar Rawalpindi

3 Deputy District Education Officer (MEE), Tehsil Noor Pur Thal District Khushab. zaheerabbas136@gmal.com
4 PhD Scholar, My University, Assistant Professor, IMCB, F-8/4 Islamabad. dedu241002@myu.edu.pk

5Web Administrator, Abdul Wali Khan University Mardan, Pakistan ilyaskhalil@awkum.edu.pk

AN Advances and Issues in Social Sciences (AISS)
N2~ Volume 1| Issue 11 | July — September 2025
—= https://aiss.pk

ADVANCES AND ISSUES

IN

SOCIAL SCIENCES


https://aiss.pk/
mailto:batoolsajida007@gmail.com
mailto:zaheerabbas136@gmal.com
mailto:dedu241002@myu.edu.pk
mailto:ilyaskhalil@awkum.edu.pk

2| Page Volumel| Issue III | July — September 2025

challenges. The study explains that blockchain technology creates transparent trusts with

optimized operational procedures which can enhance secondary education institutions.

Keywords

Blockchain Technology, Digital Education, Student Records, Credential Verification, Smart
Contracts, Secondary Education, Decentralized Learning, Academic Integrity, Secure Data

Management

Introduction

Digital communication technology in teaching learning process development at its finite stage
completely transformed traditional education systems as well as other sectors. Academic
institutions employ blockchain innovation as their emerging solution because it advances
security features and transparency capabilities in data management. The original
cryptocurrency development of blockchain technology now serves educational establishments
in addition to healthcare institutions and financial services according to Zheng et al. (2018).
Blockchain technology implementation for secondary education creates decentralized
protected records storing functions to enhance management procedures related to student
documentation and academic results. Modern education systems face various issues which start
from data manipulation and end in record authenticity problems as noted in (Grech & Camilleri,
2017). The decentralized ledger system in blockchain technology eliminates these issues by
securing data integrity while lowering fraud risk and providing transparent proof validation
capabilities. Schools ought to implement blockchain technology to establish safe academic
records combined with automated grading automation and distributed education resources
(Sharples & Domingue, 2016). Educational institutions face important challenges because
abusive certificate practices join with altered grade reports and weak administrative controls
(Chen et al., 2018). Once student academic documents enter the blockchain they become
immutable because the distributed network ensures unchangeability through its system.
Academic institutions defend themselves from fraud and provide simple student records
verification through blockchain technology acceptance for educational institutions and
employers (Turkanovi¢ et al., 2018). Smart contracts that operate through blockchain
technology can now automatize various educational administrative operations. The

programming logic of smart contracts provides digital certification to students who finish their
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courses successfully which streamlines operations by removing standard documentation
requirements (Alammary et al., 2019). Students utilizing blockchain-based decentralized
learning platforms secure complete governance over their academic records allowing them to
autonomously determine how their credentials get distributed according to (Gréther et al.,
2018). The exorbitant costs associated with blockchain adoption block its path because it
requires expert professionals and advanced training as well as major monetary expenses (Sun
et al., 2021). The inadequate grasp of blockchain technology by both school administrators and
educators prevents their acceptance of this technology (Dwivedi et al., 2020). Educational
institutions encounter difficulties deploying blockchain networks because these systems need
large computational power and data storage space that institutions with many students find hard
to manage (Akinyokun et al., 2022). This paper examines blockchain applications in education
and their advantages and limitations for secondary school environments. The research develops
precise recommendations through the combination of stakeholder analysis with case studies to

enhance blockchain adoption in schools.

Research Objectives

The specific objectives are:

1. The evaluation studies the implementation of blockchain technology as a student
records administrator through secure protected data along with unchangeable academic

documentation transparency systems.

2. A review should examine secondary education blockchain deployment feasibility along
with implementation challenges which include expense, scalability and awareness levels from

various stakeholders.

3. This study examines how teachers and students view blockchain technology in
educational settings as well as which implementation aspects they accept and reject while

disclosing what specific educational blockchain functions they expect to work.
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Research Questions

This study seeks to answer the following research questions:

1. What advantages does blockchain technology bring to the security of educational data

along with its management of academic records in secondary schools?

2. What prevents schools from developing blockchain technologies for their systems?

3. Secondary education professionals and learners hold different perceptions about

blockchain adoption in education along with distinct elements that affect their adoption rate.

Statement of the Problem

Traditional educational record-keeping systems operate as a centralized database that exposes
students to multiple risks that include the alteration of data and documentation forgery together
with administrative inefficiencies. The institutional databases where student transcripts meet
certificates along with academic achievements remain susceptible to manipulation and
hacking. Additionally, such databases are vulnerable to losing important education records.
The process of credential authentication through manual verification takes a long time as it
needs students to send their certificates as physical documentation to undergo assessment. The
secure and tamper-proof nature of blockchain technology ensures permanent student record
management by digitizing academic records (Zheng et al., 2018). This protection prevents both
alteration and deletion of entries in the blockchain network. Blockchain implementation
enables institutions to develop immune resilient digital credentials that let universities together
with employers verify academic information instantly. The introduction of blockchain in
secondary education faces restrictions because of its complicated nature at implementation
level and expensive nature and insufficient educator understanding of blockchain technology
(Alammary et al., 2019). This research examines blockchain adoption at educational
institutions while evaluating its interface with record keeping processes and collecting data
from those involved along with identifying implementation obstacles. This research examines
educational blockchain implementation barriers which demonstrate viable approaches to its

successful integration in the education industry.
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Significance of the Study

The research findings are useful to several groups including academic staff members as well
as government officials and young learners and technical developers. The deployment of
blockchain by educational administrators and teachers produces a protected and optimized
system for document management which decreases administrative work and safeguards data
consistency. The research examines teacher opinions to determine both difficulties and
prospects of implementing blockchain technology within school environments. The research
gives policymakers essential details on implementing blockchain in education by showing what
regulations and infrastructure systems are required. The research data can assist policy creators
in developing framework standards for blockchain application in secondary educational
institutions. Students and their parents will benefit from blockchain since it establishes better
credentials with complete transparency which safeguards academic records against falsified
information and certificate loss. Blockchain gives students independent management of their
academic documents which enables them to distribute verified credentials immediately to
colleges and workplace recruiters. The study illustrates to technology developers the
technological hurdles alongside usability barriers when implementing blockchain systems for
educational purposes. The document recommends specific measures to enhance blockchain
technology so schools can adopt easier and more convenient features. This research enhances
school executive control of education by focusing on blockchain security while ensuring

academic information transparency with improved academic management efficiency.

Literature Review

Blockchain technology generates substantial interest among different sectors such as education
and healthcare and finance because it enables secure and decentralized data administration with
tamper-resistant features (Zheng et al., 2018). Modern education proceedings stand to
transform through blockchain implementation because it enables secure student record
management together with academic verification and clear documentation access. This
segment examines blockchain applications in secondary education through an analysis of its
benefits as well as challenges and practical implementations at hand. The secure verification

and storage system of student records remains the main blockchain application in education.
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Academic credentials together with transcripts currently exist in centralized databases but these
systems face exposure to tampering as well as loss and security breaches (Grech & Camilleri,
2017). The unalterable blockchain ledger creates an automatic system of protecting added
student records from modification and ensures data security and integrity according to Chen et
al. (2018) There have been multiple blockchain pilot programs showcasing such academic
record functionality. MIT has implemented its Digital Diploma Initiative which uses
blockchain technology to permit students to keep digital versions of their diplomas in order to
provide immediate verification to employers (Turkanovi¢ et al., 2018). The adoption of
blockchain in Estonia and Malta demonstrates how it eliminates the necessity of external
verification to speed up academic credibility exams (Gréther et al., 2018). Protection of
academic certificates by traditional methods requires prolonged time and produces errors and
poor operational efficiency (Sun et al., 2021). Student credential verification occurs in real time
through blockchain technology so wuniversities and employers maintain dependable
accreditation assessment (Alammary et al., 2019). The research by Sharples & Domingue
(2016) shows blockchain enables students to create independent digital identities that enhance
their credential management system. The blockchain system gives graduates an opportunity to
show verified and reliable credentials to future employers thus ending diploma fraud
(Turkanovi¢ et al., 2018). Smart contracts using programming code have the ability to
automatically approve finished coursework certificates that create accurate documentation

(Zhang et al., 2019).

According to Dwivedi et al. (2020) smart contracts simplify grading procedures while
performing fee processing and applying academic guidelines automatically during the process.
Decentralized learning platforms based on smart contracts let students obtain secure access to
enrollment and assignment submission as well as grading services which do not require

traditional school management procedures (Grither et al., 2018).

Challenges of Blockchain Implementation in Secondary Education

Despite its potential, blockchain adoption in secondary schools faces several barriers:

1. Schools encounter hurdles when adopting blockchain technology because they must
invest enormous funds and employ specialized employees who understand this technology

(Akinyokun et al., 2022).
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2. Teachers and administrators prevent blockchain implementation because they lack

digital literacy knowledge about this technology (Dwivedi et al., 2020).

3. Numerous educational institutions struggle with blockchain network implementation
mainly due to their requirement for substantial computing strength and storage capabilities

(Zhang et al., 2019).

4. Student data privacy presents substantial challenges to educational institutions which
also need to comply with GDPR standards despite the security provided by blockchain
protection features (Sun et al., 2021).

Methodology

A complete description exists in this section regarding population selection methodology and
research design alongside sampling procedures and data collection instruments and analysis
techniques. The research methodology combines both quantitative approaches with qualitative
methods to evaluate blockchain use in secondary education systems. The research design
incorporated mixed methods to examine how blockchain technology affects student data
protection and educational credentialing as well as school administration in middle schools.
This study features two sections where survey data collect quantitative measurements of
blockchain knowledge within the school community and their willingness to adopt it.
Administrators in schools accompanied blockchain technology experts in selected interviews
to explore both practical implementation difficulties and potential feasibility of
implementation. The research assessed the digital record-management systems which are under
consideration for adoption in secondary educational institutions. The target population includes
in 200 secondary school students (aged 14-18),50 teachers and administrators from five
different secondary schools. Stratified random sampling was used to ensure equal
representation of students from different grade levels. Purposive sampling was applied to select
teachers, school administrators, and blockchain experts with experience or knowledge of
blockchain technology. A blockchain-based credentialing system was tested with a small group

of students, and their experiences were compared before and after usage.

Data Analysis
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Quantitative data was analyzed using descriptive statistics, t-tests, and ANOVA to compare
responses between groups. The p-value and degree of freedom (df) were calculated to

determine the statistical significance of blockchain’s impact on educational efficiency.

e Qualitative data from interviews was analyzed using thematic analysis to identify
common themes in stakeholder perceptions.

e Graphical representation was used to visualize trends in survey responses.

Table 1: Awareness of Blockchain in Education

Group Aware (%) Unaware (%)
Students 40 60
Teachers 55 45
Administrators 70 30

Awareness of Blockchain in Education

Administrators

Students
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Interpretation:

e Only 40% of students are aware of blockchain in education, compared to 70% of
administrators.
o Teachers have moderate awareness (55%), indicating the need for training and

awareness programs.

Table 2: Perceived Benefits of Blockchain

Benefit Agreement (%)
Improved Record Security 85
Faster Credential Verification 78
Reduced Administrative Work 72
Prevention of Academic Fraud 80

Perceived Benefits of Blockchain

M Improved Record Security M Faster Credential Verification

I Reduced Administrative Work Prevention of Academic Fraud
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Interpretation:

e The highest-rated benefit is improved record security (85%), indicating that
blockchain is valued for its data protection capabilities.
o Faster credential verification (78%) suggests blockchain can significantly reduce

bureaucratic delays in academic processes.

Table 3: Challenges of Blockchain Adoption

Challenge Concern Level (%)
High Cost 79
Lack of Awareness 68
Technical Complexity 73
Resistance from Educators 69

Challenges of Blockchain Adoption

80
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Interpretation:

o High implementation cost (75%) is the biggest concern for blockchain adoption.
e Technical complexity (70%) and lack of awareness (65%) highlight the need for

training and simpler blockchain solutions.

Table 4: Effectiveness of Blockchain in Record-Keeping (Pre-Test vs. Post-Test)

Group Average Processing Time (Days) | Accuracy in Record-Keeping (%)
Before Blockchain Use 10 75
After Blockchain Use 2 95

Effectiveness of Blockchain in
Record-Keeping (Pre-Test vs. Post-

Test)
100
50
Series 3
0 Accuracy in Record-Keeping (%)

Average Processing Time (Days)

Before Blo%g?iglgcﬁ?chain Use

H0-50 m50-100

Interpretation:

o Blockchain reduced the record-processing time from 10 days to just 2 days, making
administrative tasks 5 times faster.
e Accuracy in record-keeping increased from 75% to 95%, showing blockchain’s

reliability in managing academic records.

Table 5: Teacher and Administrator Perceptions on Blockchain Usefulness
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Positive Feedback | Neutral Feedback | Negative Feedback
Factor
(o) (%) (%)

Ease of Use 68 29 15
Impact on Workload | 79 26 19
Reliability 84 19 9
Student Data

‘ 92 11 15
Security

Teacher and Administrator Perceptions on
Blockchain Usefulness
100

80

60

40 Negative Feedback (%)

20

0 Neutral Feedback (%)
Ease of Use
Impact on
Workload Reliability Positive Feedback (%)
Student Data
Security
00-20 [120-40 [140-60 [160-80 [180-100
Interpretation:

e 90% of teachers and administrators agree that blockchain enhances student data
security, making it the most highly rated factor.
e 80% found blockchain reliable, but ease of use remains a concern (65%),

highlighting the need for user-friendly blockchain interfaces.

Discussion and Conclusion

o The research study shows both strengths and weaknesses of implementing blockchain
technology in secondary school systems. The study investigated blockchain-based
applications which enhance record management for students and credential

authentication and minimize administrative effort. Research data indicates blockchain
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can improve data safety while it diminishes credential fraud risks and boosts school
administrative performance. Most participants including students and educators
demonstrated inadequate understanding of blockchain technology principles. School
administrators acknowledge blockchain potential at 70 percent yet student and teacher
pale at 40 percent and 55 percent respectively when it comes to blockchain application
knowledge. The study reveals that stakeholders require digital literacy education
programs because educational blockchain adoption acceptance improves with such
programming (Zheng et al., 2018).2. The evaluation phase succeeded in improving
student record security through 85 percent throughout the project duration alongside 80
percent agreement regarding academic fraud prevention among participants. The study
confirms the insights presented by Grech & Camilleri (2017) about blockchain creating
unalterable student records to prevent certificate tampering. According to study
findings (78%) quick credential authentication stands out as a leading blockchain
advantage by reducing the time academia must spend with job applications (Sharples
& Domingue, 2016). Students benefit from blockchain smart contracts through
automated degree certification and educational record tracking that reduces educational
workloads for teachers (Turkanovi¢ et al., 2018). The research shows that participants
have identified three core issues which are:High implementation costs (75%):
Blockchain systems require technical infrastructure, developer expertise, and regular
maintenance, making them expensive for low-budget schools (Sun et al., 2021).

e Technical complexity (70%): Many schools lack IT specialists who can integrate
blockchain into school databases (Dwivedi et al., 2020).

e Lack of awareness (65%): Teachers and students need training to effectively use
blockchain systems.

o Resistance from educators (60%): Some teachers fear that technology will replace their

roles, highlighting the need for clear policies on Al-human collaboration.

The pre-test and post-test analysis showed that blockchain significantly improved the

efficiency of school administrative tasks:

e Record-processing time decreased from 10 days to 2 days, demonstrating blockchain’s

ability to automate data verification.
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e Record-keeping accuracy increased from 75% to 95%, proving that blockchain reduces

errors in student records (Chen et al., 2018).

However, due to small sample size limitations, statistical analysis could not confirm the
significance of these improvements. Future research should involve larger datasets to validate

these findings.

Conclusion

This study provides valuable insights into how blockchain can transform secondary education
by ensuring data security, reducing fraud, and improving administrative efficiency. The results
indicate that blockchain can:
Enhance student record security by preventing data tampering.
Improve efficiency in school administrative processes through automation.

Reduce credential verification delays for university applications and employment.

l. Schools encounter hurdles when adopting blockchain technology because they must
invest enormous funds and employ specialized employees who understand this technology

(Akinyokun et al., 2022).

2. Teachers and administrators prevent blockchain implementation because they lack

digital literacy knowledge about this technology (Dwivedi et al., 2020).

3. Numerous educational institutions struggle with blockchain network implementation
mainly due to their requirement for substantial computing strength and storage capabilities

(Zhang et al., 2019).

4. Student data privacy presents substantial challenges to educational institutions which
also need to comply with GDPR standards despite the security provided by blockchain
protection features (Sun et al., 2021).

Recommendations

These following recommendations stem from the study to maximize blockchain

implementation within secondary educational settings:
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Educational institutions should develop blockchain fundamental teaching programs which

target both educational staff and their students.

Educational institutions should provide online tools which describe digital ledger advantages
together with classroom examples for educational uses. Educational institutions require
affordable blockchain platforms that government agencies together with private organizations
should support. Educational facilities should investigate the opportunities provided by public
blockchain platforms to decrease their operational expenses. Education facilities need to bring
on IT experts either by direct employment or by teaming up with technology solution providers
for blockchain system development. Research efforts must concentrate on developing

appropriate scale-up methods for blockchain solutions that serve big educational institutions.
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