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Abstract: In an era where technology plays a significant role in 

education, the protection of students'data and the preservation of their 

privacy have become paramount concerns. Educationaldata sharing and 

privacy control in external assurance systems are key aspects that need 

tobe carefully examined. This deep dive into the subject aims to shed 

light on the measurestaken to safeguard students' information while 

ensuring efficient data sharing amongrelevant parties. Protecting 

students! private data in the education system is a 

multifacetedchallenge that requires a comprehensive approach. To 

effectively address these concerns,it is essential to ensure compliance 

with relevant regulations like FERPA, minimize datacollection, and 

implement robust consent mechanisms. Strong encryption, access 

controls,and audit trails are crucial components to safeguard data 

integrity and restrict access toauthorized personnel. Regular security 

audits and well-defined incident response plansfurther enhance the 

system's resilience against potential breaches. User training 

andtransparency play pivotal roles in building trust among stakeholders, 

while ethicalconsiderations should guide the responsible sharing of data 

for educational purposes.Lastly, ongoing testing, evaluation, and 

collaboration with cybersecurity experts are vitalto adapt and strengthen 

the system's defenses against evolving threats, ensuring thecontinued 

protection of students’ private data. 

Keywords: Educational Data; Data Sharing; Privacy Control; External 

Assurance Systems; Data Protection; Consent Mechanisms; Encryption 

 

Introduction 

In today's digital age, student data has become an asset. From grades and attendancerecords 

to behavioral patterns and learning preferences, educational institutions collect andstore vast 

amounts of information. This data is not only crucial for the improvement ofteaching 

methods and personalized learning experiences, but also plays a vital role in theevaluation of 

educational programs and policymaking. However, with great power comesgreat 

responsibility. The misuse or mishandling of student data can have severeconsequences, 

ranging from breaches of privacy to potential discrimination or identitytheft. To protect 

students and preserve their privacy, educational institutions mustimplement robust data 

protection measures. These measures should include secure storageand transmission 

protocols, strict access controls, and encryption technologies (Abella and Ortiz, 2022). 

https://doi.org/10.48047/AFJBS.6.Si4.2024.2035-2044


Tian Zhu/Afr.J.Bio.Sc.6(Si4)(2024)                                                                             Page 2036 of 

10 
 

 

Additionally, schools should educate students, parents, and staff about the importance ofdata 

privacy and provide clear guidelines on how their informing’s will be used andprotected. The 

integration of technology and telecommunications in education has indeedbrought about 

significant changes in the way students learn and teachers instruct in theUnited States. Here 

are some key points to consider regarding the impact of these advanceson education. 

Personalized learning technology allows for personalized learningexperiences (Taylor and 

Floridi, 2020; Brown and Greenfield, 2021; Liu and Metcalfe, 2021). With adaptive learning 

software and online resources, students canprogress at their own pace, focusing on areas 

where they need more help and movingquickly through topics they have already mastered. 

Access to Information, the internetprovides students with access to a vast amount of 

information and resources. This can be avaluable tool for research and expanding one's 

knowledge beyond what traditionaltextbooks offer (Al-Diban and Al-Sartawi, 2021; Bernacki 

et al. 2020). Virtual Classrooms, online classrooms and video conferencing toolshave become 

especially important during times of crisis, such as the COVID-19 pandemic. 

They enable remote learning and connect students and teachers across 

geographicboundaries. Collaboration social media and online forums facilitate collaboration 

amongstudents, allowing them to discuss assignments, share resources, and work together 

onprojects. Teachers can also collaborate and share lesson plans and teaching 

materials.Customization teachers can use web-based applications and learning management 

systemsto customize lesson plans and assessments to suit the needs of individual students. 

This canlead to improved learning outcomes and more tailored instruction. Challenges 

andconcerns, while technology has brought many benefits to education, it also raises 

importantconcerns, particularly related to student privacy. The collection and sharing of 

student datamust be done carefully and in compliance with privacy regulations to protect 

sensitiveinformation (Ifenthaler and Schumacher, 2016; Johnson, 2017; Greenhow and 

Chapman, 2020). Data security schools and educational institutions need to invest inrobust 

cybersecurity measures to safeguard student data from potential breaches. Thisincludes 

protecting against hacking attempts and ensuring that data is stored andtransmitted securely. 

Digital divide not all students have equal access technology andthe internet, creating a digital 

divide. Efforts should be made to bridge this gap to ensurethat all students have access to the 

same educational opportunities. Teacher training toeffectively use technology in the 

classroom, teachers need training and professionaldevelopment. They should be proficient in 

using educational technology tools andplatforms to enhance their teaching methods. Ethical 

Considerations: The use oftechnology in education also raises ethical questions, such as how 

to address issues of digital addiction, screen time, and the appropriate use of social media 

within educationalsettings. The rapid adoption of digital content and delivery systems in 

education presentsa dual-edged sword of opportunities and concerns. On one hand, these 

technologies open exciting prospects for customized learning experiences, data 

interoperability, andvaluable research insights into teaching and learning processes. The real-

time nature ofdigital data offers timely feedback for educators and the potential for 

continuousimprovement. However, this transformation also raises significant privacy and 

securityconcerns. The detailed tracking and sharing of student data demand careful handling 

toprevent misuse and Safeguard students’ futures. Ensuring legal and ethical frameworks 

arein place is paramount to strike a balance between harnessing the benefits of digital data 

andprotecting the privacy and security of all students, particularly those with disabilities. 

Thegrowing importance of protective vigilance and privacy concerns in the realm of 

datasharing, especially within the context of digital learning for students, including those 

withdisabilities. It recognizes the undeniable risks and liabilities associated with data 

sharingin today's climate. Nevertheless, the article highlights the critical need for 
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research,emphasizing that such endeavors can yield invaluable insights and improvements 

ineducation (Davis and Weinstein, 2017; Bauer and Kenton, 2021; Ferguson et al. 2021). It 

underscores the potential benefits of utilizing digital data to tailoreducational experiences, 

identify effective teaching methods, and provide personalizedsupport to students with 

disabilities. However, it remains acutely aware of the privacyconcerns inherent in this digital 

age and emphasizes the necessity of handling sensitiveinformation in a manner that 

safeguards students’ privacy rights. Moreover, the articledelves into the legal parameters 

surrounding data collection and usage, underscoring theimportance of adhering to relevant 

laws, regulations, and ethical considerations (Zeide, 2017).Ultimately, the article aims to 

provide recommendations to various stakeholders,emphasizing the delicate balance between 

conducting research and preserving the privacyrights of all students, with a particular focus 

on those with disabilities. It advocates forresponsible data usage, fostering a nuanced 

discussion on the intricate interplay betweenresearch, student privacy, and digital data in 

education (Billingsley and Bettini, 2019; Abner and Lahm, 2020). 

 

Understanding external assurance systems 

External assurance systems are essential components of the educational data-

sharingecosystem. These systems act as intermediaries between educational institutions, 

serviceproviders, and regulatory bodies, ensuring the smooth flow of data while 

maintainingprivacy and security. They play a crucial role in managing the exchange of 

sensitiveinformation, such as student records, assessments, and demographic data, while 

adheringto legal and ethical standards. These systems often utilize standardized formats 

andprotocols to facilitate data sharing. They provide a secure environment for schools 

tocollaborate with service providers, enabling the seamless integration of various 

educationaltools and platforms. By centralizing data management, external assurance 

systemsstreamline administrative processes and enhance the efficiency of educational 

institutions. 

 

Common challenges in educational data sharing 

While educational data sharing offers numerous benefits, there are several challenges 

thatneed to be addressed to ensure the protection of student privacy. One major challenge 

isthe interoperability of systems and platforms. Educational institutions often use a varietyof 

software applications and learning management systems, each with its own data formatsand 

protocols. This fragmentation can make it difficult to securely share data betweendifferent 

platforms, increasing the risk of data breaches or unauthorized access. Anotherchallenge lies 

in the complexity of data classification and consent management. Not alldata pertaining to 

students is equally sensitive, and not all parties have the same level ofaccess rights. 

Determining who can access what data and under what circumstancesrequires careful 

consideration and clear policies. Additionally, obtaining informed consentfrom students and 

their guardians for data sharing can be a complex process, requiringtransparency and 

effective communication. 
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Figure 1: Registration of parents, teacher, and staff, and third party 

 

Privacy control measures in external assurance systems 

To address the challenges of educational data sharing, external assurance systems 

employvarious privacy control measures. These measures are designed to protect student data 

fromauthorized access, use, or disclosure. One common technique is data 

anonymization,which involves removing personally identifiable information from datasets 

while retainingtheir utility for analysis and research purposes. By de-identifying data, the risk 

of re-identification and privacy breaches is significantly reduced. Another crucial 

privacycontrol measure is role-based access control (RBAC). RBAC ensures that only 

authorizedindividuals or entities have access to specific data based on their roles and 

responsibilities(Feng and Liu, 2018; Warner and Mokeyane, 2017). This access control 

mechanism helps prevent data leakage and restricts access tosensitive information to only 

those who genuinely require it. In addition to these technicalmeasures, privacy control 

frameworks and policies play a vital role in protecting studentdata. Institutions should 

establish clear data governance frameworks, outlining theprocedures for data collection, 

storage, sharing, and disposal. Privacy policies should betransparent and easily accessible, 

informing students and their guardians about their rights,the purpose of data collection, and 

the security measures in place. The system model fordesigning an effective educational 

information system fulfills four key requirements:security, privacy, accessibility, and cost- 

 Security: 

 Security is paramount when dealing with educational systems. It ensuresthat the data, 

information, and resources within the system are protectedfrom unauthorized access, 

data breaches, and cyberattacks. 

 This requirement encompasses measures such as user authentication,encryption of 

sensitive data, intrusion detection systems, and secure datastorage practices. 

 The system should also have contingency plans for data recovery anddisaster 

management to maintain uninterrupted operations. 

 

 Privacy: 
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 Privacy is crucial to protect the personal information of students, teachers,and other 

stakeholders in the educational system. 

 Measures for ensuring privacy include data anonymization, consentmanagement, and 

compliance with data protection regulations like GDPR(General Data Protection 

Regulation) or similar local laws. 

 User data should be handled with transparency, and individuals should havecontrol 

over their data and how it's used within the system. 

 

 Accessibility: 

 Accessibility is vital to ensure that the educational system is usable by adiverse range 

of users, including those with disabilities or varyingtechnological capabilities. 

 The system should adhere to accessibility standards (e.g., WCAG – WebContent 

Accessibility Guidelines) to provide equal access to all users. 

 Features like screen reader compatibility, keyboard navigation, andadjustable font 

sizes should be implemented. 

 

 Cost: 

 Cost-effectiveness is a practical requirement, as educational institutionsoften operate 

within budget constraints. 

 The system should be designed and optimized to provide essential featureswithout 

incurring unnecessary expenses. 

 This may involve choosing appropriate technology stacks, efficientresource 

utilization, and long-term sustainability planning. 

 

 

 

 
Figure 2: Obtaining access data by other parties in the proposed system 

With these four requirements in mind, we can proceed to discuss the system 

architecture,which should be designed to address these needs effectively. The architecture 

will definehow data is stored, processed, and accessed while maintaining security, 

privacy,accessibility, and cost-effectiveness, which will detail how the educational 

informationsystem functions on a day-to-day basis. By addressing these aspects 

comprehensively, thegoal of designing an effective educational information system that 

meets the requirementsof security, privacy, accessibility, and cost can be achieved. This 
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holistic approach ensuresthat the system not only delivers educational value but also 

safeguards the interests of allstakeholders involved. 

 

Best practices for preserving student privacy 

To preserve student privacy effectively, educational institutions and external 

assurancesystems should follow several best practices. Firstly, they should adopt a privacy by 

designapproach, where privacy considerations are embedded into the design and 

implementationof data systems from the outset. This approach ensures that privacy controls 

are integratedinto the system architecture and that data protection is a fundamental aspect of 

the entiredata lifecycle. Regular security audits and vulnerability assessments are also crucial 

foridentifying and addressing potential weaknesses in data systems. By conducting 

periodicassessments, institutions can proactively identify and mitigate risks, thereby 

safeguardingstudent data. Ongoing training and awareness programs for staff members are 

equallyimportant to ensure that they understand the importance of data privacy and the 

measuresin place to protect it. Furthermore, institutions should establish and maintain 

strongpartnerships with service providers, ensuring that they adhere to the same high 

standardsof data protection. This collaboration involves conducting due diligence when 

selectingvendors, carefully reviewing their privacy policies and data handling practices. By 

workingtogether, schools and service providers can create a privacy-conscious ecosystem 

wheredata sharing is secure and transparent. In the ever-evolving landscape of education, 

thetransition to digital information systems is indeed inevitable, promising immense benefits 

inthe form of personalized learning experiences and improved educational outcomes. 

However, as we journey into this data-driven era, it is paramount to prioritize the 

protectionof students’ privacy. Regulations like FERPA and COPPA serve as crucial 

safeguards, butthey are just the tip of the iceberg. Our paper underscores the need for a 

comprehensiveapproach that not only adheres to policies but also empowers parents to 

exercise controlover their children's educational data. By placing the reins of data access and 

utilization inthe hands of parents, especially within a secure cloud-based framework, we 

strive to strikea delicate balance between harnessing the potential of educational data and 

ensuring theutmost privacy and security for our students. This approach, we believe, can pave 

the wayfor a harmonious coexistence of technology and education, where data-driven 

insightsenrich the learning experience while upholding the fundamental right to privacy. 

 

Regulations and laws governing educational data sharing 

The protection of student data is not just a moral imperative but also a legal 

requirement.Many countries have implemented regulations and laws to govern educational 

data sharingand protect student privacy. These regulations vary in scope and specificity but 

generallyaim to establish a framework for responsible data handling and ensure that 

students’personal information is adequately protected.For example, in the United States, the 

FamilyEducational Rights and Privacy Act (FERPA) sets forth guidelines for the privacy 

ofstudent records and limits access to educational data. Similarly, the European Union's 

General Data Protection Regulation (GDPR) imposes stringent requirements on 

theprocessing and sharing of personal data, including student information. It is essential 

foreducational institutions to familiarize themselves with the relevant regulations in 

theirjurisdiction and ensure compliance to avoid legal ramifications and protect student 

privacy. 

 

Case studies: Successful implementation of privacy control measures 
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Several educational institutions and external assurance systems have 

successfullyimplemented privacy control measures to protect student data. One such example 

is theOntario Education Collaborative Marketplace (OECM) in Canada. OECM 

hasimplemented robust privacy controls, including data anonymization, secure 

datatransmission protocols, and role-based access controls. By adopting these 

measures,OECM ensures that student data is protected throughout the procurement process 

while@Jcilitating efficient collaboration between schools and vendors. Another notable case 

isthe Singapore Student Learning Space (SLS), an online learning platform developed by 

theMinistry of Education in Singapore. SLS has implemented stringent privacy controls, 

suchas data encryption, secure login mechanisms, and granular access controls. These 

measuresprotect student data while providing a user-friendly and collaborative learning 

environmentfor students and teachers. 

 

Tools and technologies for secure data sharing 

To facilitate secure data sharing, various tools and technologies are available to 

educationalinstitutions and external assurance systems. One such technology is blockchain, 

adecentralized and tamper-resistant ledger that can ensure the integrity and privacy 

ofeducational data. By utilizing blockchain, institutions can securely share and 

validatestudent records and certifications, reducing the risk of fraud or un-authorized 

modifications.Cloud computing also plays a crucial role in secure data sharing. Cloud-based 

platformsprovide scalable storage and computing resources, enabling educational institutions 

tosecurely store and share large volumes of data. By leveraging robust encryption and 

accesscontrol mechanisms, cloud providers can ensure the confidentiality and integrity of 

studentdata. Indeed, the provided information highlights the critical facets of cloud 

computing anddata management. Cloud computing has revolutionized the IT landscape by 

offering scalableresources and cost-efficiency. However, the security of data stored remotely 

is a paramountconcern, necessitating robust encryption, access control, and authentication 

mechanisms. 

Efficient resource scheduling, exemplified by techniques like virtual 

machineprovisioning, ensures optimal resource utilization for cloud providers. Moreover, 

energyefficiency is a pressing issue, prompting the adoption of technologies such as energy-

efficient virtual machine scheduling to minimize environmental impact and operationalcosts. 

The need for secure and efficient data sharing within groups and data recoverystrategies, like 

regenerative coding, underscores the complex nature of cloud systems. Inthis ever-evolving 

field, continuous advancements in security techniques, includingforward and backward 

security, encryption, and re-encryption, are indispensable forsafeguarding data and 

cryptographic keys over time. In essence, these considerations areat the forefront of designing 

and operating effective cloud-based solutions. Top ofFormFinally, emerging technologies 

such as differential Privacy and homomorphicencryption offer promising solutions for secure 

data sharing. Differential privacy addsarise to data to protect individual privacy while 

preserving the overall statistical accuracy.Homomorphic encryption allows for computations 

on encrypted data without decryptingit, enabling secure analysis and data sharing. 
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Figure 3: The Architecture of Secure Data Storing and Resource Allocation in Cloud 

 
Figure 4: System Model: To Upload/Download a File in Cloud Storage 

 

Conclusion: The future of educational data sharing and privacy control 

As technology continues to advance, educational data sharing and privacy control willremain 

critical concerns. Educational institutions and external assurance systems mustprioritize the 

protection of student data while ensuring efficient collaboration and datasharing. By 

implementing robust privacy control measures, adhering to regulations,and adopting 

innovative technologies, educators, policymakers, and concerned parents cancontribute to a 
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future where student privacy is respected, and educational data is securelyand responsibly 

managed. The future of educational data sharing and privacy control ispoised for a dynamic 

evolution driven by a myriad of factors. As educational technologybecomes increasingly 

integrated into learning, the volume of data generated is set to soar,necessitating more 

sophisticated data-sharing practices. This will pave the way for highlypersonalized 

educational experiences, powered by AI and machine learning, tailored toeach student's 

unique needs. However, amidst this data-driven transformation,stringent data privacy 

regulations will likely emerge, granting students and their guardian’sgreater control over their 

educational data. Technologies like blockchain may also play apivotal role in securing 

academic records. Transparency, consent, and ethicalconsiderations will remain at the 

forefront, as will ongoing debates about data ownershipand the necessity of interoperability 

standards. The future landscape will require a delicatebalance between leveraging data for 

educational improvement and safeguarding the rights and privacy of all stakeholders, 

ultimately fostering a more user-centric approach to datasharing in education. 
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