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OBJECTIVE

The education industry faces the similar challenges that have been dragging it down for years. This includes
inefficient record-keeping processes, lack of transparency, poor student, and teacher liability no real motivation for
students to learn and perform good in class, and lack of trust in educational skills and academic degrees because of
misrepresentation.

Blockchain has the tendency to impact education and face these challenges by providing solutions described in detail
below.

BLOCKCHAIN — THE FUTURE IS HERE

o Insimple terms, blockchain is a peer-to-peer
distributed ledger that stores information and keeps
track of transactions.

o Each and every member of the blockchain
community has its own copy of the information.

e The information is recorded subsequently into units
called blocks and protected by strong cryptography,
creating a chain of data.

e Changes to blocks are not permitted by the
blockchain system architecture, so every action and
event could be traced to its origins.

o A blockchain could store data on agreements between the parties, their credentials, transactions, and any other
information presented in a digital form.

¢ Since this information is distributed and highly secured, any attempt at fraudulent activity can be seen by the
members of the blockchain community.

e This creates trust and transparency for any type of ecosystem that the blockchain is integrated into.

Blockchain working explained

Blockchain is a platform that ensures the integrity of the information stored and maintains interactions between the
members of the ecosystem. Here’s a high-level overview of the way it works:

e Each member maintains their own blockchain node with the full history of all the events and data appended to
the network, including credentials, identities, certificates, etc.
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e Every update to the network entails the
creation of a new block at the end of the
chain. A blockchain protocol dictates how
these blocks are recorded, validated, and
distributed.

e A consensus mechanism is employed to
verify each created block where members of
the blockchain network decide if it’s valid
to be added to the chain.

e Once a block is created and confirmed, it
cannot be revoked. All entries on the
blockchain are permanent and securely stored. This allows for members of the community to trace the full
history of transactions and any other modifications in the7i blockchain.

e Smart contracts are a special type of agreement between the members of the network that have the conditions
programmed into them, making sure that they are met before each party receives what was agreed upon. Smart
contracts eliminate the need for third parties and middlemen to be involved in agreement resolution.

e Transactions in cryptocurrency play a very important part in the blockchain ecosystem, providing the
incentive for all members of the community to make valuable contributions and participate in the development
of the system as a whole.

These key pillars of blockchain technology lay the foundation for its uses throughout different industries, including in
education. It has the potential to create a global environment where learning materials, publications, student credits, and
transcripts are easily accessible. It can also introduce new and innovative ways for accountability, incentivization, and
communication between teachers, students, and other participants.

INTRODUCTION

The educational services industry is composed is establishment that provide instruction and training on a variety of
subjects. These institutions including schools, colleges, universities and training centres are either privately or publicly
owned
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The education industry faces the same challenges that have
been dragging it down for years. This includes inefficient
paper-based record-keeping processes, lack of
transparency, poor student and teacher accountability, no
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Enhanced and transparent record-keeping

e Using the immutable blockchain storage, the school’s office of the registrar needs to create a student record
only once. After that, it becomes accessible to all the participants of the educational system and can even be
shared between institutions.

e Every task, assignment, participation in school and extracurricular activities are appended to the student’s
digital record as blocks and viewed in the student’s profile. Thus, teachers, counselors, and school
administrators have a bird’s-eye view over their students’ progress.

o Aside from maintaining student records, blockchain systems can be used to supervise and facilitate
accreditation of schools, colleges, and universities, protect intellectual property rights, and eliminate the
falsification of diplomas and transcripts.

¢ Blockchain-based educational records can be easily accessed and quickly transferred to other institutions and
organizations, including potential employers.

e All astudent has to do is share a link or their digital address to provide access to their profile.

e This type of system ensures complete authenticity of credentials and student records as the full history of
changes with signatures is stored on the blockchain.
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Student accountability powered by smart contracts

o Blockchain smart contracts can be used by teachers to enter into digital agreements with students regarding
the completion of their tasks.

o All of the assignment requirements, including the instructions, conditions, due date, and deadlines are spelled
out in the agreement.

o After a student completes the task, meeting all the terms in the agreement, they can be automatically granted
access to the next part of the course or receive credit and completion certificate.

e Ultimately, smart contracts can play an important role in providing individualized learning within a
conventional classroom setup, and also create the motivational element that is missing in traditional education
systems.

Incentivizing students and teachers to achieve greater results

e Cryptocurrency and tokenized credits can be used to create efficient reward systems to motivate students and
encourage teachers to contribute to the educational process by creating new learning material and participating
in research.

e Smart contracts can be programmed to issue awards in cryptocurrency for completed tasks.

e Teachers will be able to incentivize students even further by giving special credit to high performers.

e Ultimately, blockchain technology can take full advantage of the gamification element in modern education
and take it to the next level.

e Tokenized credits could be used to pay off student loans, purchase school supplies, learning materials, and
cover other educational expenses.

e Rewards for completing a certain major and receiving a diploma from the university could significantly
decrease the number of students who drop out without the intent of finishing college.

Learning performance tracking and individualization

e Thanks to the transparency offered by blockchain data storage, educators have more resources available to
monitor and control their students’ performance.

e While using smart contracts and their output as tools to pinpoint where a student is struggling, schools can
offer a fully customized learning environment.

e Student performance data recorded on a blockchain can be accessed by institutions throughout the school
district and used to improve educational practices.

e On aglobal scale, this kind of system could aggregate performance statistics on a district, state, and national
level and increase healthy competition among schools, colleges, and universities with the ultimate goal to
provide the best level of education.

Introducing verifiable lifetime student transcripts

o We all have gone through the troubles of obtaining transcripts from educational institutions.
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e It’s a very time-consuming process involving multiple parties to verify credentials and compile the full
academic record.

e Blockchain could provide students with an online digital transcript available to them anytime they need it.

e This verifiable student lifetime transcript could contain information on all educational achievements and
streamline credential verification, making student transfers between schools much easier.

Providing students with an educational achievement portfolio

e An educational blockchain platform can allow students to create their own digital portfolios which would
store all their educational merits, such as:

o

O O O O O

Obtained majors/minors & degrees
Experience-proven proficiencies
Completed course certificates
Micro-certificates for achievements
Additional credits and awards

Testing scores and attendance records.

e This portfolio can be openly shared to prove a student’s worthiness of enrollment in a university or sent to an
employer by a student looking for a job opportunity.

o Ultimately, a universal database of potential candidates could be created and the best-performing students
could be sought after by companies, creating even more incentive to perform better at school.

COMPANIES PROVIDING BLOCKCHAIN SOLUTIONS FOR EDUCATION

Blockchain applications still remain sparse in the educational sector, mostly because of their strong association with
FinTech solutions and cryptocurrency development. However, many innovative startups and global companies are
beginning to offer blockchain supported education services to schools around the globe. Below are some concrete

examples.

Our blockchain consultants understand
project-specific needs and help you
identify the right blockchain protocol
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SMART

CONTRACT

Blockcerts: educational credentials management

o Blockcerts is an open-standard platform created for storage
and verification of digital certificates, including academic
transcripts and credentials.

o Its blockchain network can store anything from diplomas to
transfer records to grade scores. This creates a universal BLOCKCERTS
ecosystem for creating, issuing, viewing, and verifying
information on the student’s academic history.

e Using the platform, universities can be sure of the credibility
of student records while potential employers can view the
whole student profile, including their awards and
achievements, and have a better idea of the candidate’s strengths, capabilities, knowledge, and experience.

Link: https://www.blockcerts.org/
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APPII: CV builder to showcase verified educational merits to employers

e APPII is a career experience verifier and a recruitment
platform. Candidates are able to easily craft CVs by adding
educational credits, qualifications, achievements, and
experience.

o A blockchain network is used to verify the candidate’s
academic credentials by sharing them with the educational @ Q p p | |
institutions.

e Machine learning is also used to match all the data provided in
the CV to job opportunities that require the corresponding
skillset.

e Employers have much more trust in the candidate’s knowledge
and experience as this information is verified and protected
with blockchain technology and cryptography.

Link:
ODEM: educational products and services marketplace

o ODEM is a blockchain-based educational online platform that
offers affordable learning courses that can be customized to the
student’s preferences.

e Students can directly communicate with academic professionals
and agree upon the best learning experience. The platform uses
blockchain-enabled payment systems and smart contracts to
incentivize and reward students for their educational efforts and
motivate teachers to create better courses as well. O D E M

e All of the certificates obtained by students are safely stored on the
blockchain. Therefore, they can easily be accessed and shared on
social media or provided as proof in digital CVs.

Link:


https://appii.io/
https://odem.cloud/
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Sony Global Education: digital transcript management

e Sony Global Education allows multiple educational institutions to
share the achievements of their students on a distributed ledger.

e The blockchain network acts as storage for the lifetime digital bl So ny

transcript of each student that later can be used during transfers

between universities. ® Global :
e Sony’s intention is to further develop the platform and build the (4 Ed ucat iO n

infrastructure for the next-generation educational ecosystem
where both teachers and students collaborate and receive rewards
in cryptocurrency.

Link:
BitDegree: online education platform with a gamified experience

o BitDegree provides online courses focused on software and
technology. Students are encouraged to learn with tokenized
scholarships.
e The platform has a gamified environment where learners are
each assigned a character and navigate the virtual world by
completing quests.
e Making significant achievements in learning and completing
courses gains them rewards and recognition from potential
employers also registered on the platform. "
e All academic certificates are stored on the blockchain and B ltD eg ree
accumulated in the student’s profile. Companies who are
looking to hire new tech experts with fresh perspectives can
follow the students’ progress and offer the best candidate a
place on their team.

Link:


https://www.sonyged.com/
https://www.bitdegree.org/
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Disciplina: individualized learning management system

e Disciplina uses blockchain technology to keep track of students’
academic progress. Each student is appointed a score based on how

well they perform in class, participation in extracurricular activities, )
and other achievements.

e Schools and colleges registered on the platform use these scores to
individualize the learning process and create special plans for each D | S C | P |_ | N A
course.

e Disciplina also aims to streamline communication between students
and teachers and introduce convenient tools for making assessments,
ratings, and reviews.

e Recruitment agencies and employers can also register on the platform to find prospective candidates.

Link: https://www.disciplina.io/

CHALLENGES TO INCORPORATING BLOCKCHAIN IN EDUCATION

e Although the advantages of blockchain
adoption in the education sector are
evident, there is hesitation amongst
educators who are reluctant to make the
revolutionary change. This is to no
surprise as there are several obvious
challenges that arise before institutions ( .
and keep them from transitioning from ‘
their legacy software solutions.
e Legacy solutions that are now ingrained )

) 4

into most educational systems can be a
strong barrier to blockchain adoption.
Many schools rely on offline document
management systems and student
information systems for record-keeping and storage of educational materials. Institutions have invested huge
amounts of funds into creating the infrastructure and setting up this software, integrating it into their
processes. Not to mention, the staff has been trained to operate these systems and it could be hard for them to
transition to decentralized solutions.

e Blockchain’s scalability is one of the major reasons that impede it from being incorporated into such a diverse
and massive ecosystem as education. The more data blocks are added to the blockchain, the slower it works,
as it starts taking more time to analyze all the data history. Of course, distributed ledger technologies are
becoming more scalable nowadays, inventing new ways of increasing the speed of transaction processing, but
many potential blockchain users would prefer not to wait, sticking to familiar grounds.

e High initial costs is another major reason for blockchain’s slow growth in the education sector as very few
decision-makers in the education sector have a clear idea of what blockchain is, and how it can benefit the
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whole system. What they see are the costs: the cost of changing the environment, setting up the infrastructure,
the cost of blockchain development itself, as well as blockchain training for the staff. It could be quite hard to
foresee the actual financial benefits of blockchain integration in the long run, which include reduced expenses
in management, record-keeping, and additional gains from introducing crypto payments and rewards.

CONCLUSION

Corporations and institutions continue to study the technology in combination with leading technologies such as Al,
10T, ML, AR/VR, and more. At the same time, the number of blockchains have increased to include hybrid
blockchains and federated blockchain.

As blockchain technology continues to grow rapidly, its use cases in the education industry are bound to multiply.
Decentralized applications for robust security systems and infrastructure in universities have been in implementation
stages recently.

There is no limit to how to use a technology to achieve the best results for everyday challenges.
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