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Abstract

The revolution in a technology certainly provides new innovations that are more creative
and effective than previous technologies where the technology is called a ledger (blockchain
technology). Blockchain technology is known as bitcoin or digital currency that can be used
anywhere without a third party when making a transaction. The development of blockchain
technology used in crypto has been applied in the field of education. The system contained in
blockchain technology has a data center with distribution that will be distributed in each
computer network to serve as a data base or data center that contains information in digital
form. However, the popularity of blockchain technology is still many who do not know what
blockchain technology can provide for education in today's digital age, for this reason this
research paper aims to inform that there are several benefits that will be received in the field of
education from the application of blockchain technology. The use of blockchain technology has
become global so that more information is needed in providing concrete examples that have
obtained the results of implementing blockchain technology so that Indonesian education can
compete in the world because it does not lag behind the use of technology in education as a
place for data storage and security. Literature review is the method of this research by looking
for previous research that has been published with the same theme. And this research uses the
slovin method, which is a calculation method. This research paper encourages further
researchers to be able to provide education about blockchain technology in national and
international forums...
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1. Introduction

The popularity of technology every year is definitely one of human efforts in providing
new innovations in the field of technology that can adapt human life in daily activities, both for
the lower and upper classes of society[1]. The growth of Indonesia's population certainly
encourages people to be able to think more creatively in creating things like technology because
human life already depends on the name of technology where and at any time without knowing
the time and circumstances of course[2]. Blockchain technology is a new technology that is very
popular in the world and in Indonesia. Even the application of blockchain technology has
resulted in significant collaboration in all fields without exception[3]. The ledger or blockchain
technology itself has components that can be seen in the image below:
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Figure 1. Blockchain technology components

The description of these components has the following meaning:

1. Anonymous means that the data is spread across blockchain technology and is
anonymous because the incoming data will be processed using hashing, a technique
that hides information about the data[4].

2. Open means that most blockchain technology systems are made in order to be able to
change a desired program and as needed by using the system code because it is to
facilitate work with the parties concerned[5].

3. Decentralization means that computer systems connected to blockchain technology do
not depend on networks (nodes), because all connected networks (nodes) can record,
store and update data[6].

4. Eternal means that data that has been stored in blockchain technology cannot be
changed unless someone knows 51% of the node and it will be stored forever[7]

5. Transparency means that the data contained in the block in blockchain technology has
been recorded and will be scattered across each network or node[8].

6. Basic consensus means that if there is a change contained in blockchain technology, it
can change if there is an agreement between the two parties (consensus) of the
magnitude or majority related to the blockchain[9].

The ledger in question is another name for blockchain technology that has data
processing but does not have a form (one entity) on a computer or the database (record) on
blockchain technology turns out to be developing[10], the connected blocks are of course stored
neatly and secured using techniques. The network owned by blockchain technology does not
have centralized authority (democratization). Each block of data has a cryptographic hash which
is bound in principle through the first block to the timestamp and transaction processing. The
performance of the blockchain itself is always connected to the network (nodes) that are tied to
each other[11]. Peer-to-peer is the main blockchain network by containing the function (torrent)
or peer-to-peer network in carrying out the sharing process[12]. Each computer that is
connected to the network (node) will be verified on the blockchain technology on the chain and
generate a unique code as a characteristic of the blockchain. The technology has a combination
of techniques such as mathematics[13], algorithms, distributed consensus algorithms and
cryptography known as blockchain or ledgers[14].
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Figure 2. How blockchain technology works

It can be seen from Figure 2 above that the system that is carried out when carrying out the
work process on blockchain technology can be explained as follows[15]:

a. There is a submission from a party who wants to make a transaction on a computer or
system that is already available with[16].

b. Transactions made will go to a network or node on blockchain technology and go
through a validation process for the data[17].

c. After validation is carried out by an algorithm on the blockchain network, of course it
contains transaction recording and storage activities in the box.

d. New data that has been validated at the time of making a transaction must be a data
block that will be connected to other data blocks[13].

e. Blocks that are already connected to other blocks on the blockchain technology network
will not be able to be changed by other parties because there is a unique parameter
(encryption hash code) that is permanently connected in its path[18].

f.  This stage is the completion of the initial transaction because it has been validated and
the data transaction has a valid final result with a code that can be checked for
authenticity[19].

The explanation above shows that blockchain technology is a technology with a
security system that is neatly stored and has a large storage area, so it can be used in the
education sector in terms of protecting important data in the form of certificates, diplomas
and can also be used in the learning process[20].

2. Research Method

This study uses a literature review method by looking for previous and published
research with the same theme in previous studies, not only that this research uses the slovin
method[21], which is a method by performing a calculation. Where the period of time required
is seven days starting from January 15 to January 21, 2022. The existence of blockchain
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technology is a step in implementing new innovations as implementation in the field of education
because it can help improve the quality of the education sector in terms of quality technology.

2.1 Literature Review
To strengthen this research, there are five research papers with themes that have been
and have been published, of course, which include[19]:

1. Blockchain technology has been widely used in universities as an epidemic in data
storage[22] and a place to conduct data transactions by having a trusted system[23].

2. Blockchain technology has been used as a security system in digital certificates, so that
certificates can be checked for authenticity[24] from the code that has been listed so
that a company can see if the certificate given is genuine or fake[25].

3. Blockchain technology is a medium that can reduce costs when carrying out a
transaction because it is not needed by a third party, because both parties already have
trust so that transactions[26] can be done anytime and anywhere (time efficiency)[27].

4. Blockchain technology has a security system using a peer-to-peer network (node) that
is connected[28] to the network and connected to computers[29].

5. Blockchain technology itself can perform a validation on data that is carried out during
transactions and verified with an encryption hash code on a network on blockchain
technology[30].

2.2 Slovin Method

The research paper with the title of the benefits provided by blockchain technology in
the field of education[31], will involve 30 data through a sampling technique, namely its
distribution through social media questionnaires in the form of whatsapp[32], instagram and
facebook[33]. The calculation method using slovin has provisions for the data to use 30 people
with a margin of error with a determination of 1% or 0.01. The data is filled in by several students
from universities[34].

N
n=
(1+ N.e?)

30

n=
(14 30x0,05%)

he 30
" (1+430x0,0025)

n= 30
~ (1+40,075)

ho 30
~ (1,075)

n =27.906 round to 28

The results of these calculations there are 30 people as a benchmark sample that is
used as a minimum data of 30 people as research respondents in the benefits of technology in
the field of education which will be applied as a data storage system and data transaction[35].

3. Findings
3.1 A Brief History of Blockchain Technology
When you read the name Satoshi Nakamoto in previous articles and research papers, you

Benefits Provided by Blockchain... 77



Blockchain Frontier Technology (B-Front) P-ISSN: 2808-0831
Vol. 1 No. 2 January 2022 E-ISSN: 2808-0009

must have come across as a figure in the discovery of blockchain technology in 2008, where
blockchain technology has developed three times[36], as follows[12]: [a] The first batch of
blockchain is known as the emergence of bitcoin (money). digital) and is used on
cryptocurrencies using cryptographic techniques to have a function as application security when
making transactions[37]. [b] Blockchain with the second batch is implemented for finance in the
form of services using smart contracts[38]. The platform used on the blockchain uses the
ethereum network[39]. and [c] Blockchain with the third batch of implementation or
implementation of blockchain technology is more flexible because it has been applied to
applications such as the financial industry and industry in general (education, government,
health, and others)[40].

3.2 Blockchain Technology Structure

Blockchain technology

structure

Block

Chain

Network

Figure 3. Blockchain Technology Structure

a) Block, is a representation of a list of valid transactions stored in blockchain
technology, a block that has a cryptographic hash and contains the identity of each
connected block[41]. There are components on the network in blockchain technology
(block size, block header, number of records and list of transactions)[42]

b) The chain has a role in connecting each block on blockchain technology in the form
of a hash. It turns out that hash as the creator of the algorithm has mathematically
mapped data with various sizes in 32 bit characters. The algorithm used by the
blockchain, namely SHA-256, can change the size to 256 bits on the data hash
character[43].

¢) The network on the blockchain is a representation of many nodes on a computer that
are connected to each other in running a network algorithm (nodes). The peer-to-
peer network that uses blockchain technology is found in all fund nodes
communicating to get messages or send messages([44].
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3.3 The Benefits of Blockchain Technology in Several Fields of Finance, Health, Law
and Education.

Financial Education
Sector Sector
Health Sector Law Sector

Figure 4. Finance, Health, Law and Education.

1. In the financial sector, when conducting a digital currency transaction
(cryptocurrency) it takes a platform that can be connected to the internet network
and when making transactions more secure[45].

2. The health sector provides the benefits of implementing blockchain technology,
namely the safe storage of health data history that can be viewed and accessed
digitally in medical records[46], there is no need for paper with data storage in stacks
in cupboards and inefficient search times in time and effort[47].

3. The legal field[48], such as the storage of evidence during the judicial process can
be stored safely because it cannot be changed so that data falsification does not
occur because the application of blockchain and the storage of important files is more
authentic, can be stored a lot and is easy to find and access anywhere[49].

4. In the field of education, blockchain technology is famous at this time in the field of
education not to be outdone in applying[50] this technology because of the many
benefits that can be provided in the field of education as follows:

a. The lecturer certification program, it is known that lecturers need a
certification that is useful as a form of appreciation for lecturers because they
have become experts[16] in the profession who are empowered to require a
technology that can overcome the problem of certificate counterfeiting, where
blockchain technology is a solution to this problem because it contains
technology with database that is well distributed and uses digital sha so that the
integrity of the certificate is maintained through a digital format[51].

b. Certificate security at universities where blockchain technology is used as a
security system using encryption codes to avoid crimes such as doubling
certificates and changing data on certificates so that these crimes often do not
happen again[52].

c. The learning method using gamification is a learning method with new
innovations that can improve understanding when carrying out the teaching and
learning process carried[53] out by students and lecturers so that students do
not feel bored when learning because the method provided is in accordance with
the times using the e-learning system[54].

d. Schedule LTAI (Lightning Talk Alphabet Incubator) is an activity that is often
carried out to be able to share knowledge about new things that have been
obtained through a youtube channel called Magics Channel - Universitas
Raharja. For that we need a programming language that can set the schedule
on the google calendar using a script program language using blockchain
technology,
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namely encryption code, so that the schedule that has been made is safe[55].
e. Quality improvement in higher education is because the university dares to
innovate in implementing new technology (blockchain), thereby encouraging the
creativity of the lecturers to do new things so that resources such as students on
campus are not left behind and confused about blockchain technology that can
be used as a security system. and more efficient data storage, so that the
university forms human resources that are rich with capabilities and ready to face
technological changes that are increasingly developing day by day.

4. Conclusion

The application of blockchain technology has been widely applied in the fields of
finance, health, law and education. The benefits obtained in the field of education such as
certification programs for lecturers, certificate security, more enjoyable learning methods,
making schedules or schedules and increasing quality at universities, because the development
of blockchain technology can be well received by universities so that they can be managed and
used properly in order to compete with other universities. Blockchain technology is a technology
that is increasingly famous and has the uniqueness of the technology such as the presence of
an encryption code using peer-to-peer nodes and connected to each other and validated,
therefore parties who have no interest cannot change the data and delete it. the data because
it is stored securely.
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