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Abstract

Blockchain is a jointly distributed and decentralized ledger, in which nodes are aiming to
record transaction history with very different networks. This technology is quite practical if used in
the field of higher education to carry out digital certification, record keeping, etc. From several
papers published on this, no single paper covering educational projects based on the blockchain
can find it. So there are the latest opportunities for higher education trends. Projects in the field
of higher education that are blockchain-based are aimed at solving problems that occur in
educators today. On that basis, we conclude that there is a need for a systematic literature review.
Therefore, based on the education project, this study will review the artistic gap between the two.
This paper will focus on the protocol used in this project and explore several blockchain-based
higher education projects that will be the aim of this paper. As well as analyzing the blockchain
features currently in use today and the services that will be offered by existing educational
projects, to improve the implementation of technology in the field of education by using the
blockchain feature.
Keywords: Blockchain, Education, Digital Certificate, Technology

1. Introduction

Bitcoin Crypto Currency is a blockchain technology that was first developed. Since the
idea was created in 2008 it has attracted attention, so it became an attraction in the blockchain
[1]. Blockchain technology is a technology that can be set itself and decentralized [2] and make
open records that have been executed from computerized events or all transactions and will be
shared with participating parties [3]. To show the authenticity of every transaction on the
blockchain, it will be verified with a digital signature. Information stored on the blockchain will be
sealed and cannot be changed, due to the use of digital signatures and encryption [4].

This innovative technology is used in several applications such as education, business
industry, health care, and governance because all transactions implemented in the blockchain
are transparent, unchanging, and security [5], [6], [7]. In carrying out this technology, security is
needed, so that users do not worry about the privacy of the data they provide [8]. One can see
the future of blockchain technology in the current era as a developing technology, due to the
increasing interest in information and communication technology globally, this has led to changes
in all fields including education [9], [10]. In the interest of technology, blockchain technology is felt
to have a positive effect [11].

In this era too, blockchain is burning the issue of education and then providing the right
solution for them and highlighting the main issues. The certificate is a conventional method of
displaying values on paper that is considered to depict a picture of a person. Printing a digital
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certificate is giving the latest trends from current blockchain technology [12]. The possibility of a
paper certificate, there is a digital certificate then can already process management simply [13].
Blockchain technology provides a fair mechanism with a transparent nature, complete to fund
educational projects and grants, and can improve evaluation systems, salaries for teachers,
improve scholarship calculation systems aimed at students, as well as being a cause of the lack
of advanced fraud that occurs [14]. The security of blockchain can also be used in the
management process of a scientific journal as a support for the security of journal management
itself [15]. Various educational projects are introduced for the benefits that users will get, this is
done to change the current education system, but there are things we must know and see that in
a single study not discussed primarily about this educational project. The latest educational trends
can be illustrated through existing gaps. The latest education trends provide insights into the gap
between the block-chain and its implementation. This paper will explain some vital education
protocols based on blockchain and explain and discuss some of the existing projects to fill this

gap.

It also enhances the blockchain features offered and used by existing education to
improve the implementation of blockchain technology in education by using blockchain features.
Some important blockchain education models from 2013 to 2018 are complete in the conclusions
of this paper. Some of the projects are the sony global education, base grad, edgecoin, origin
stamp, and teach-me projects. The problem of scalability is one of several problems [2], [5], [16].
The agreed scalability is defined as the time taken to reach consensus and decide on transactions
within a block.

Once divided, there will be 5 sections in this paper. An explanation of the features of the
blockchain and literature review will be in section 2. Section 3 will contain an exploration of the
research method, some research questions, and how the strategies will be used in the search
mentioned. Whereas section 4 will cover the results obtained from the research questions and
the discussion of our review will be covered in the last section.

2. Review of Literature

In this part of the paper, we will explain some theories and ideas related to studies in the field of
blockchain-based education projects and observe some of the block-chains that are its main
features. This can build the correlation that occurs between existing secondary studies.

A. Blockchain

Data records that have become part of the blockchain and have been hosted on decentralized
networks cannot be changed, this is simply what blockchain means [7]. Blockchain is peer to peer,
where data that has been distributed will be safe in cryptography [17]. All records are almost
impossible to update or even damage records on all network objects because all existing records
are handled by a group of nodes that cannot be owned by one entity. All transactions that will be
brought by the block are bound to each other so that it can be verified and signed by using
cryptographic evidence that has been solved by the blockchain and its volunteers. The initial step
in the node is to form a block in which there are many transactions. The block will be inspected
by almost half the nodes on the network for verification. The blocks that have been verified will be
put into chains that have been previously archived by all systems, the purpose of which is not
only to make a unique historical record but to make a record of evidence of damage [18], [19].

B. Types of blockchain
Three basic types of blockchain, namely:

Allowed blockchain:
Not being able to issue transactions that they do themselves see their records and join a free
community, is an act of blockchain that is permitted and will act as a closed ecosystem. Blockchain

access will require strength in the network section for its inner business, centralized organization
that makes this access much needed. Personal blockchain also requires being employed by a
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hiring consortium, which is used to request transactions so that they can run safely and be able
to share facts with each other.

Blockchain not permitted:

In this blockchain, it is public or open to anyone who wants to access it. This results in a
connection with the user, linking with the existing transfer, and also a complaint that can be made
non-public with other users.

Hybrid Blockchain:

This blockchain uses a combination of two blockchains, namely public blockchain, and private
blockchain. On this network blockchain data that is not permitted can still be accessed from the
blockchain by using certain stored permissions. This type of blockchain is not open to everyone,
but this blockchain provides stealthy basic features such as traceability, integration, and security

C. Blockchain feature
Some basic blockchain features, namely:

Decentralized: Blockchain is a record that is open to the public, in which there are nodes,
where all nodes are related to each other in the network [5], [6]. Control on the blockchain does
not lie in government power, but is decentralized. This decentralization refers to the procedures
for storing, preserving, confirming data and transmitting, which occur in the blockchain depending
on the structure of the distribution framework [20].

Traceability: All transaction data available on the blockchain will be grouped by indexing
the data into sequential order, and one existing block will be linked to two adjacent blocks by
cryptographic hashes. All existing block-chains will be investigated through cloud-based sites, the
site will be awarded after the mining pool maintains the total block-chain [5], [21], [22].

Consensus Mechanism: The consensus mechanism is used in the blockchain and pc
framework, to reach agreement on a single data in a situation where the network is between
multiagent frameworks or distributed processes. This mechanism is very helpful in the recording
process. There are several procedures in this mechanism namely DPOS, POW, and POS [5],
[23].

Currency: In the current revolutionary era, of all the existing cryptocurrency proposals,
bitcoin is the first digital currency in the world. Blockchain technology, which is a virtual or digital
currency, where this technology ensures end-to-end transactions that make these transactions
protected and can be trusted, this is part of the cryptocurrency property. When forming these
currencies different development algorithms are used. Therefore, the combined product of
cryptocurrency with blockchain can be used in several aspects, for example financial, and
accounting aspects [5], [21].

Smart Contract: It is a blockchain protocol needed to enable developers to be able to
code financial agreements on the blockchain, which will later be activated by all parties involved
[5], [21], [22]. This contract ensures the quality and security of transactions significantly, not only
reducing the external costs that are in conventional transactions. This smart contract was built to
secure transactions that occur within the blockchain , in the mid-1990s this protocol was first
developed by Nick Zabo [24].

Immutability: if data has been entered, then the data cannot be changed again [25]. The
existing data is also impossible to manipulate, because it is controlled by all the people concerned
If you want to do damage (make changes to be invalid) then you need to change the records that
have been stored in the system by more than 51 percent [5], [21].
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Figure 1 Blockchain Features

D. Blockchain Applications in Education

Blockchain is a technology that has applications in the world of learning at the institutional,
group, individual, national, and even international levels. Where this applies to all types of terms
of reference such as elementary schools to high schools, universities, colleges, fields of
cooperation, scholarships, and knowledge. With trust migrating toward technology rather than
institutions, technology is the main target compared to the old hierarchical structure. According to
Donald Clark, this technology is very decentralized.

The following are some of the educational projects that are used throughout the
blockchain-based world:

Sony Global Education (SGE): Is a platform that protects and also shares student
records using a blockchain base. On this platform is a new educational platform raised by the IBM
ministry. Sony's global education and Sony corporation announced that they will form a system
on August 10, 217, which specifically blockchain technology will be applied in the education
system. Sony will begin establishing its service offering in 2018, to bring 150000 from all over the
world by being eager to help to begin the global mathematical challenges [26], [27], [28], [29].

Edgecoin: To ensure great regulation, edgecoin has a strategy in preparing daap, which
aims to reduce efficiency, protect fraud, and also costs. This edgecoin speeds up the ends of the
system and stores academic documents such as degrees. They don't need to pay official officials,
so they can cut costs for students. Edgecoin is an innovative reform step in the total education
trade because it can reduce disruption from non-current and unhealthy education, by validating
its procedures and certifications. So they can survive all forms of damage, fraud, and loss in any
form [21].

APPII: Is useful for ensuring the academic background and qualifications of teachers and
students, by combining smart contracts and blockchain. This application is expected to maximize
everyone's abilities. Users can create their profile and then an academic CV such as education
history and transcripts [30].

Tutellus: A new blockchain platform, which hopes to solve the current cost of education
for students in college, this platform will even pay students to study. USD 165 billion is a
determined value, which was owned by online education in 2016. But it still cannot meet the needs
of the education sector that exists throughout the world. This is not only about the number of
unemployed graduates of 300 million people, but the increasing number of educated people but
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the fact that positions and job vacancies are gradually decreasing. The European part is expected
to experience a balance between demand and supply of jobs by 80 percent, this will affect many
sectors, especially the technology sector. This causes an increase in awareness of the field of
education where educational institutions lack knowledge of something new that is in line with the
company. Meanwhile, millions of people in developing countries are helped by their cell phones
to be able to access the internet. They can access it because not everyone can access it. New
methods are needed to help educational institutions solve the main problems on the market [31],
[32], [33].

SuccesslLife: Is the world's leading organizer of seminars, pioneering products, and
workshops, coming from successful resources. SuccessLife is available for many people to use
development both personally and professionally. SuccessLife is a blockchain company founded
by Success Resources. Every month it will start a new business, which makes successlife its
main target, around 543,000 businesses. Some residents work in small businesses, namely
private businesses by more than 50 percent. Then there are 52 percent of small home-based
businesses.

TeachMePlease (TMP): Providing a database of learning institutions for both online and
offline schools, the programs available are very different from group learning classes for children
ranging from individual sessions to private instructors. The program needs to work gently on data,
such as assignments, solutions, courses, and updates. Compared to the TMP blockchain asking
for fewer permissions, such as EOS or Ethereum will ask for public data disclosure. How does
that make sense, like Hyperledger, also requires an open status that doesn't need to be
questioned? "A quality platform, providing easy-to-use services for all our customers” [34], [35].

GradBase: A system based on bitcoin blockchain technology for verification of
educational records. Gradbase provides a profile system that looks simple and inexpensive. This
system has a QR code that will be entered into the student's CV. With LinkedIn's support on
expanding web browsers, it aims to improve the user experience. The Universe can enter the web
application easily, to cancel qualifications, make updates in the appropriate procedures.

ODEM: Is a platform that allows students, teachers and related parties to connect in
relevant services and courses. In addition, in obtaining a good education, ODEM has
opportunities in the challenges faced by students. because using a framework supported by
blockchain can improve education progress, low cost, and easy to handle [36].

Blockcerts: is a platform developed by MIT lab that collaborates with the education
system for educational records. Blockcerts are used to verify official documents and publish them
[37]. It also includes a wallet application that is used to encrypt student information. With the
primary goal of producing valid and secure e-certificates using bitcoin blockchain technology [34],
[35].

Parchment: is a forum used to assess academic qualifications, to process programs and
produce certificates. Students can discuss academic performance with prospective employers
easily [36]. This is the most widely accepted electronic credential service that allows students,
academic institutions and employers to apply, verify and share their credentials easily and in a
safe environment. Its framework has helped millions of people and thousands of colleges and
universities transfer more than 30 million transcripts and other certificates worldwide [36].

Echolink: "Human Capital Link Skills Education Link" is an abbreviation of Echolink.
Managing the relationship of educational entities such as teachers, students, and existing
organizations is the goal of this blockchain-based system. This system stores data that has been
verified from individuals, who are related to a professional career in a hash format, and the data
cannot be changed on an unlicensed blockchain. All information contained in this system is
provided by trusted sources. Further identified projects will be compared and related synthetics
will be presented in this section [35], [37].

Origin-Stamp: is a safe time stamping, which has the aim to ensure security on digital
data. This can be done by determining economic fingerprints for which data comes from clients,
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and ensuring that these fingerprints can be stored on the bitcoin blockchain technology
permanently [29].

Further identified projects will be compared and related synthetics will be presented in the
following sections:

E. Comparative Secondary Studies

Blockchain technology receives tremendous appreciation because of its progress and
rapid miracle, it is no doubt because the appreciation is given by the whole world. However, we
found only couples discussing the latest educational projects, we found it while looking for
secondary studies.

First, we have recognized that in this study only a few recent projects can be explained
briefly, the rest are not even touched and cannot be explained, this is because a report published
by the European Commission was found. Second, a literature review that discusses the
application of blockchain in the field of education, which was published in Springer.

3. Research Methodology

"The method of identifying, collecting, and interpreting all available research aimed at
answering questions from certain studies" is the definition of a systematic literature review [38].
The guidelines provided by "Barbara Kitchenham" will be the guidelines we followed in conducting
this research [39]. The results of this examination help us distinguish between the research gaps
in mind and the research areas related to blockchain technology. SLR consists of 3 main stages
according to Kitchenham, namely:

* Planning a review.
» Conduct a review.

* Report a review.

In completing this research, we will follow the steps above. Figure 2 shows the stages that will be

divided into several more stages.
%“ »
tRevxew

Phase 3 :
Document Review

Figure 2 SLR Methodology

A. The Need to Perform SLR
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Based on the classification of this study, it was confirmed that some holes had not been
discussed and had to be filled to obtain further advice, it was discovered after analyzing this study.
During the process of conducting this research, only a few studies were found that discussed
education projects based on blockchain. But it was not done in full voice in a single time paper.
Furthermore, this leads us to conduct quantitative and appropriate research so that we can
achieve our goals.

B. Research questions
Raising research questions is the first part of the review literature review:

RQ1: What are the educational projects based on blockchain technology? (Objective: To
describe several blockchain technology projects that can be developed for education)

RQ2: In which projects are the protocols used?

RQ3: In these projects what blockchain features will be used? (aiming to describe the
blockchain features used in the project and expand the blockchain features not discussed in other
studies.)

RQ4: By using the blockchain feature, what services are offered by existing educational
projects? (aim: To observe the same or different services to improve the application of blockchain
technology in education)

C. Search Strategy

In the education sector blockchain plays an important role. Through google scholar, we
study different analysis papers. We tend to search for keywords such as "Blockchain", "review",
and "education" on Google Scholar. 200 subjects were found on this subject. After studying the
paper, we selected several papers that were related to the keywords we used. Then examine
various research papers, after which report an article that has been published in various

conferences and journals.
D. Inclusion and Exclusion Criteria

35 papers that have been collected, relating to keywords and research questions to be
included. We selected 11 main studies after reading abstracts and conclusions to separate the
data, the study of a blockchain-based education project that was suitable for the needs of the
latest educational trends. Another paper was omitted. After all, it had no connection with the topic
"Project-based on technology education" because it discussed "Blockchain Technology in
Education”.

TABEL I. PAPER WITH REFERENCE ID

ID Publish Year Paper name

[39] 2017 Stampery Blockchain Timestamping Architecture (BTA)-Version 6

[36] 2018 Exploring blockchain technology and its potential applications for education

[37] 2018 Blockchain Based Professional Networking and Recruiting Platform

[34] 2018 Credenceledger: A Permissioned blockchain for Verifiable Academic
Credentials

[40] 2018 Blockchain for education: lifelong learning passport

[33] 2018 Disciplina: blockchain for Education

[10] 2019 Pemanfaatan Teknologi Blockchain pada Program Sertifikasi Dosen

Blockchain-based Education Project (Edward Guustaaf)
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[41] 2019 Design Framework on Tertiary Education System in Indonesia Using
Blockchain Technology
[9] 2020 Blockchain Technology into Gamification on Education
[16] 2020 IApplication of Blockchain Technology for iLearning Student Assessment.
[11] 2020 The Role Of Blockchain As A Security Support For Student Profiles In
Technology Education System

E. Data Extraction

The selected study data will then enter the extraction stage and then begin to be applied.
At this stage, appropriate data will be selected from the main study because it focuses on the
blockchain-based education project and its basic features have been followed by the identified
project. For analytical purposes, the extracted data will be used. There are 12 main studies
covering educational projects [40], [21], [38], [35], [41], [34], [10], [42], [9], [17], [11].

F. Publication Trends

The adoption and progress of blockchain technology have increased at a higher level,
this has happened since 2008 where blockchain research was conducted. However, it was in
2017 that the first paper published on the blockchain-based education project was discovered.
But no papers were found, which discussed explicitly and centered on the educational projects
that had been identified

4. Result

In the results section, 4 sections have been divided. The first part is a grouping or
classifying several blockchain projects related to education. The second part explains the features
used for these projects. The third part focuses on the general and unusual services of the
education project that have been identified, and the fourth section explains the future directions.

A. RQ1: What are the educational projects based on blockchain technology?
Technology has produced several methods and new educational models, this is due to a
very rapid revolution in technology [43]. In the world of education, blockchain technology has

brought change (Revolution). Our first research question relates to the project selected by
studying existing review papers. The following is shown in figure 3.
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Fig 3. Blockchain-based Education Project

These are Sony Global Education Project, Edge-coin, APPII, Tutellus, Success Life,
Teach Me Please, GradeBase, ODEM, Blockcerts, Echolink, Parchment and Origin-Stamp.

Through the general introduction, it makes us interested in finding out the reasons behind
this evolution. Our contributions are:

e Why do we need blockchain based-education projects?

The reason is that individuals, universities, and entrepreneurs are currently facing a lot of
challenges relating to verification of education, fraud, comparing the same degree in different
educational institutions and translating problems [44]. Also, as for authenticating, printing, storing
certification and degrees are high costs for schools and universities in various parts of the world
meanwhile e-learning is becoming increasingly popular, validation of skills and verification of
certifications remain because all institutions, companies, and countries do not have certain
guidelines to be accepted by the company. Large gaps in the workforce occur due to the inability
to validate skills. Every individual need’s something that can make it easier for them to apply for
a job and companies that can hire people who have met the requirements, that can happen if the
multibillion-dollar education industry finds a solution to make it easier for them to verify, validate
and aggregate individual "learning notes".

Therefore we need a solution to solve every challenge that exists. So, this blockchain-
based project becomes a solution to complete the challenge, because the blockchain is very fast,
safe, and also cost-efficient in compiling data and records such as e-learning certificates, college
degrees, and others.

B. RQ2: In which projects are the protocols used?

By following blockchain technology, all educational projects that have been built have the
main goal of which is to examine all problems and obstacles that come as a barrier and promote a
real sense of education, this can provide a rational solution and be a solution to all existing problems.
The main problems that arise regarding the issue of education are too many traditional documents,
lack of security or protection of educational data, how to store data that is still inadequate, the process
of certification is inefficient and takes a long time, as well as storing old records and not can be
changed, in others [45]. Therefore, the existence of blockchain technology in education will provide
convenience in conducting verification and validation, which initially takes a very long and tedious
process to be fast to save valuable time and money [42]. Poverty is a root and a common cause of
illiteracy in third world countries. The most significant achievements of the model are that they provide
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opportunities to improve or enhance economic positions and provide knowledge skills to students
[46].

TABEL Il. EDUCATION AND TECHNOLOGY PROJECT USED

No Model’s Technology

1 Edge-coin Proof of Stake (PoS)
2 Sorry Global Education Project Hyperledger

3 Tutellus Sharding

4 TeachMePlease DPoS

5 Success Life BOLT

6 Blockcerts POW

7 GradeBase POW

8 Echolink PoS

Edge-Coin stores educational documents in its blocks such as course and degree
certifications, then the third party will immediately confirm their validity. This can reduce costs
incurred for students because they no longer need to pay for notaries. It can also reduce costs
incurred for the institution because it eliminates the documents discussed in section Il and
bureaucracy.

POS: Echolink and Edge-Coin have used something contrary to Proof of Work, Proof of
Stake (PoS). PoS is one of the nodes selected for most nodes that have not been selected by the
network at their age and quantity. To monitor the site selected certain individuals, so that Edgecoin
and Echolink can handle the platform faster, smart contract transmission goes faster [47].

POW: blockchain-based education projects that use Proof of Work (POW) are gradbase,
origin-stamp, and blockcerts. The purpose of this protocol is to validate transactions. Using this
protocol, miners compete with each other, to complete transactions by solving cryptographic
puzzles and getting and collecting prizes received afterward which require more time during
processing.

DPoS: A blockchain-based education project that uses the DPoS protocol is
TeachMePlease (TMP). Delegated Proof of Stake (DP0S) has an understanding of the consensus
mechanism algorithm which maintains an indisputable agreement regarding authorizing
transactions, the reality across the network, and providing a digital democratic platform. Because
of its performance and exceptional reputation lisk has chosen it as the chosen protocol. Delegated
evidence of ownership that is by using real-time voting, to reach consensus will be combined with
the naming scheme. This can be seen from the comparison between the consensus protocol
which has the smallest number compared to all existing consensus because it is the most
cooperative of all that exists. What happens to the network there is influenced by each token
holder.

The private and public layers are part of the teachmeplease blockchain architecture.
Private Layer: Used to store material protected by copyright and personal data [34]. Public Layer:
Used to provide access to data that verifies network data storage constraints and personal data
integrity [34].

BOLT: To make personal and professional developments available to many people,
which are a source of success in building and succeeding the blockchain company, successlife.
successlife uses the BOLT technology protocol. This technology can enable provenance and
create entries on the blockchain.

e The blockchain level has captured the user's search history and interest in the level. This
process can provide a better understanding and knowledge about student interests.

e The trainer can identify the number of times students are asked for a demonstration
assisted by making entries at the blockchain learning level that can be seen from the
demo step.
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Hyperledger: a multipurpose business platform that supports various educational
institutions in storing digital certificates and education records is sony global helpledger. Providing
Application Programming Interface (API) to be a solution that aims to control user rights for
educational institutions and adjust student data collection and record attributes [6], [28]

Separating the standard PoW transaction process that is being carried out into three
phases can solve the problem using Sony hyperledger. The three phases are: Order blocks, build
blocks, and validate each of the existing blocks.

Sharding: is a type of database partitioning that separates databases from larger ones
into smaller, more manageable, and faster parts called data fractions [22]. It often happens, shard
data is relatively easier. Many transactions will be validated simultaneously using this method on
the ethereum network. This sharding allows companies to delegate their different tasks, due to
the presence of tutellus, so that they can maximize the capacity for their educational functions
[48].

A total of more than 100 users have proven that tutellus has become very popular in the
Spanish-speaking world. Tutellus also provides educational video courses for more than 150
videos. There is a market for applications that can reduce loan costs, which is no doubt because
there is a market, with many students taking loans ranging from 20,000 to 60,000 dollars.

C. RQ3: In these projects, what blockchain features will be used?
To describe the blockchain features used in these projects, is the aim of this research question.
In these projects, the blockchain features that are commonly used are listed in table 111

TABEL lll. FEATURES USED BY THIS PROJECT

Projects/ |SGE| Edge [APPII|{Success| TMP [Tutellus| Grade | ODEM (Blockcerts| Parch | Echo | Origin
Feature coin Life Base ment | Link | Stamp

Decentralize | < | v [ /[ v [V | v | v | v v |||/

Traceability | /| /° S| S J J oS
Currency VAR VAN VA J J J J

Immutability I R e B B B R Vel I

Censorship J VAR BVAN Ve J J oS
Resistant

Transaction | /= | /° VAR VAN A J J VAN e
Rate

Anonymity J J

Open Source | /| /° J J J

e Unlike stores with centralized power, these blockchain-based educational projects are
fully decentralized. By storing all of this educational project data in a decentralized
blockchain network will provide independence and transparency in the system. The
reason is because the blockchain is an open-source of information, therefore data sets
must be stored accurately and honestly. Also, a decentralized management system will
provide technical facilities to certify certification individually and to employers or
institutions to certify quality just by clicking, rather than using methods that will take time.
Blockchain technology will validate new blocks into the distributed ledgers, so this
technology uses a consensus mechanism. Projects that have been recognized use a
consensus mechanism namely: POS, POW and DPOS.
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e This educational project focuses on the enduring record of the intention, the record that
cannot be changed. If information has been stored on the network it cannot be changed,
unless 51 percent of the total nodes agree to make changes.

e This blockchain-based education project is open source. These projects are always open
to everyone, the environment is supportive and can ensure that transparency is complete.

e Anonymous data is only provided by SGE. This feature can reverse traceability. Without
using any encryption method users can store data that is private.

e Hold censorship means no rewriting and no changes to the data. But everyone can still
see every transaction. Because the anonymity of SGE (Sony Global Education) features
can censor transactions.

D. RQ4: By using the blockchain feature, what services are offered by existing educational
projects?

To identify services offered by educational projects that use the blockchain feature are
the main objectives of this research question. The first thing we did was to study seriously about
the research project that was given. We find out about the results given in Figure 3 below after
conducting the in-depth analysis.

We will present a comparison table between blockchain-based education projects in table
IV. Of the many benefits derived from all technologies, some can be combined and that can
produce even better results.

TABEL IV. SERVICES PROVIDE BY PROJECT

. . Edge Success Grade PRIET Echo|Origin
Projects / Service SGE oin IAPPII1 Life TMP [Tutellus Base (ODEM[Blockcertsjment Link [Stamp
Content Library VAl e VAR EVAN WA
Storepersonaldata |+ |+ | v | ¥ |V ' ' J
E-Certficate VAN VAN Ve v v J J J
Scoring system va
B2B approach NI i A e ' ' I
Token system A J VAR VAR Ve J
Cooperative learning J | A v A
Job opportunities . ' va
PrO\{iding Feedback J
services

There are so many benefits in educational projects, namely: First of all, a decentralized
approach that can solve many problems regarding, document reduction, employment, and
security problems. To process the several billion transactions that occur between devices, it is
fundamentally adopted as a standard blockchain that is useful for reducing costs that have to do
with maintaining large, centralized data centers and adjusting to capacity and calculation
requirements that exceed billions of devices. This will prevent and avoid a single network code
from collapsing all systems. Another aim of this project is that educational projects are used to
continue to support the small-scale 10T system and connect students and teachers in the past
few years. However, it has not been able to provide needs that are used to expand the blockchain
system in education in the future.

TABLE V. SERVICE OFFERED BY BLOCKCHAIN FEATURES

Services offered by Projects Blockchain Features
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Content Library Decentralized and Transaction Rate
Store personal data Anonymity
E-Certificate Transaction Rate
Scoring system Smart Contract
B2B approach Smart Contract
Token system Consensus Mechanism, Smart Contract and Currency

Cooperative learning Decentralized and Smart Contract

Job opportunities Smart Contract
Providing Feedback services Traceability

Content Library this is a great note that offers blockchain-based educational projects
using the blockchain features of the decentralized blockchain and transaction level features. In
this service if the customer leaves content at one point on a device, then on another device he
will continue to study it, this is because this service is platform independent.

Storing Personal Data This means that customers can save their data in 2 ways, namely
the encryption and anonymous methods. The encryption method is that all transactions that are
stored on the network show everyone but in the form of encryption. Data is encrypted using
different codes, and all projects will provide the same data security like this. Anonymous method,
this technique is only used for SGE projects. Unknown transactions are kept in a tightly closed
meeting, no one can see or know about these transactions other than the customer himself.

E-Certificate is an official certificate using the transaction rate of the blockchain feature
we will receive because it is provided by the existing blockchain. An e-certificate is a digital
certificate that takes a digital signature, by means of client can achieve it using private keys and
public keys.

Rating System by using the blockchain feature, smart contact, grades will be given
according to the achievements obtained by students. Only teachmeplease and sony global
provide assessment system services. If during the process of evaluating the achievement
produced by students meet the requirements then declared extraordinary.

B2B approach blockchain helps this system because of its decentralized nature, this
system is a direct contact that starts with one business then continues to the next business. These
two businesses are connected. By utilizing the blockchain feature, namely smart contact, this
system service is offered.

Token System with the ultimate goal of the transaction and as a reward, this token
framework can be used. A variety of components and methods are used for this, the service is
offered by three features namely the consensus mechanism feature, smart contract features and
currency features.

Cooperative Learning means that people learn together in the same place. They create
new thinking and talk about things about block-chain-based education projects, which can use
decentralized blockchain features and smart contract features.

Job Opportunities This block-chain based education project can provide employment
opportunities to someone. They provide this job opportunity to people who are skilled and also
certified. That way, using smart blockchain contracts can reduce unemployment.

Provide Feedback service the blockchain-based education project, tutellus, provides
facilities for people to provide feedback, by using the search feature.

5. Conclusion
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In conducting this research, using a systematic literature approach in mapping out can
be useful. In this case, it is known which projects are suitable for blockchain-based education and
a comparison of the features of this project has been presented. Common problems that occur in
the world of education can be resolved because of the implementation of blockchain technology.

These education projects have the benefit of a decentralized approach. Where this can
solve a lot of problems regarding document reduction, job problems, and security. This can
prevent and prevent a single network code from crashing all systems.

This technology goes through an evaluation process that is at an early experimental
stage. This technology can bring even more innovations in the future. Therefore, more extensive
development is still needed so that this technology is more advanced and has other benefits for
the world of education.
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