
Jurnal Ilmiah Teknik Elektro Komputer dan Informatika (JITEKI) 

Vol. 7, No. 2, August 2021, pp. 207-216 

ISSN: 2338-3070, DOI: 10.26555/jiteki.v7i2.20684  207 

  

 

Journal homepage : http://journal.uad.ac.id/index.php/JITEKI Email : jiteki@ee.uad.ac.id 

 

The Impact of Blockchain Technology in Higher Education Quality 

Improvement 

 
Riya Widayanti 1, Eka Purnama Harahap 2, Ninda Lutfiani 3, Fitra Putri Oganda 4, Ita Sari Perbina Manik 5 

1 Information System, Universitas Esa Unggul, Jakarta, 17214, Indonesia 
2,3,4,5 Informatic Engineering, Universitas Raharja, Tangerang, 15117, Indonesia  

 

ARTICLE INFO  ABSTRACT 

Article history: 

Received May 13, 2021 

Revised June 15, 2021 

Accepted July 06, 2021 
 

 
The times have made technology increasingly developed that there 

are innovations as new media to make it easier for humans in 

everyday life. Blockchain technology is an innovation that has been 

applied in various fields such as education, health, economy, and 

other areas. In this study, researchers want to see the impact that 

blockchain technology has had on universities in technology and 

information to improve universities' quality. The methodology used 

is by reviewing previous research papers related to the research. So 

that this research is expected to contribute, which can overcome the 

problems being faced, such as the application of blockchain in 

universities, namely how to use the blockchain system, what 

blockchain is, and how to change existing technology into disruptive 

technology. The experimental results state that by using data from the 

previous paper, the aim is to reveal the impact that blockchain 

technology has had on technology and information that is useful for 

improving the quality of universities in encouraging human potential 

and improving quality so that they can compete both domestically 

and abroad. 
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1. INTRODUCTION  

Technology is a change that can see in every era. Changes in technology have become modern, 

affecting performance in every field such as education, health, economy, and all fields [1]. Changes in 

information and communication technology seen from the industrial revolution 1.0 to 4.0 always make 

changes every year, such as using more modern technology and under human needs to adapt to today's 

lifestyle, which is never separated from the name technology [2]. Nasution's research. M (2018) previously 

explained that information technology is a field of science with rapid development at any time, and it is 

impossible to predict any changes from the beginning of the year to the end of the year [3]. Patrick Ocheja, 

Brendan Flanagan, & Hiroaki Ogata (2018) said that learning requires a technology that can visit educational 

activities without disturbing other activities [4]. 

In Fig. 1, the genesis block is the source for the creation of blockchain technology. Blockchain 

technology is a technology with popularity in education, becoming an icon in all fields. The privilege of 

blockchain is not far from the genesis block. 

The background of the problem from the research conducted by Grigore albeanu (2017) explains how 

vital an online educational resource is for students because there are many places to find help. Knowledge 

(courses) is wasted on the platform because it doesn't run properly [5]. Blockchain technology is the right 

solution for online education. It can be developed into an application or in smart contacts, providing 
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convenience as a platform for the world of education in conducting transactions, data storage, and data 

processing without fear of damage [6]. There are still problems that are often faced in online education, such 

as an assessment system that is not optimal in evaluating and the lack of digital certificate security that third 

parties can use. So to overcome this Junqi gou et al. provide solutions using technology blockchain [7]. Denia 

Falcao et al. said that learning methods in education require technology that can adapt to the times. The 

boundaries that hinder students from advancing in technological development need to be changed because 

blockchain technology is a technology that can be utilized and developed in all ways. Field to train students' 

abilities in terms of technology [8]. 

 

 
Fig. 1. Blockchain Genesis 

 

Satoshi Nakamoto is the initiator of Blockchain in 2018 in cryptocurrency, used in health, voting, 

education, and others. The field of cryptocurrency education has become an innovation in problem control 

[9]. Blockchain is a ledger because it can store data from more than one transaction to be effective and 

verified [10]. In the communication process, nodes will confirm new blocks involving peer-to-peer networks 

in the system. The system records data on blocks but cannot be changed retroactively on blocks by requiring 

consensus on the web. Blockchain technology has decentralized, transparent, and immutable properties [11]. 

1991 was the beginning of Stuart Haber and W. Scoot Stornetta's innovations in technology in a series of 

blocks with cryptography known today as part of blockchain technology [12]. This technology aims to apply 

a timestamp system model to documents to protect personal data so that other parties cannot damage it by 

copying data. Cryptographers in 1922 Bayer, Haber, and Stornetta incorporated the Merkle tree in a design 

that made in terms of quality improvement in terms of efficient collection capabilities in data processed in 

one block. It turns out that knew the history of the popular Blockchain in 2008 with the originator of Satoshi 

Nakamoto who tried to implement Blockchain in the core component of bitcoin or bitcoin care, which was 

called a tool in network transactions as a control center in data [13]. 

The urgency in this research is how universities can change the disrupted system from before by 

applying blockchain technology so that it helps work that has initially been manual in data processing can 

turn into automatic, decentralized data storage and provides work efficiency [14]. Harm other people, of 

course. So to prevent unwanted things, researchers want to contribute by proposing a blockchain technology 

that is applied in universities [15]. 

 

2. LITERATURE REVIEW  

Technological changes are not far from the development of information and communication [16]. These 

can feel changes from the contact made in correspondence changes using the internet that is connected to a 

computer connected to a communication network [17]. Cyberspace is often said to communicate information 

in the global community or the world [18]. Communication technology develops through media in Whatsapp, 

social media, telephone, and others [19]. 

 

2.1. Blockchain History 

The blockchain history is shown in Fig. 2. The development of blockchain from year to year has 

essential events such as in 2008 Satoshi Nakamoto sparked blockchain technology as a component of bitcoin. 

In 2009 the technology was developed as a valuable ledger as transactions in a network, with the 

development of blockchain technology known as blockchain 2.0. in 2014. The blockchain was used as a 

programming language in conducting transactions such as making transactions more straightforward for users 

to record with. Using smart contracts with automated system processes can issue receipts or invoices in 

payments between interested parties by sharing shareholder profits with smart contracts without third parties. 

And the development of blockchain technology in 2016 has been implemented in an automatic voting 

system. The company from IBM in Singapore has become an innovation as a research center [20]. 

Blockchain is a ledger with computer-processed data records that do not have a single entity (existence) 

that data blocks have security bound together with cryptographic principles (e.g. chains). Blockchain has a 

network that in the process is not authorized by the control center as (democratization) in the form of records 
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in a ledger that can be shared or viewed without being able to change the data because the data is transparent 

[21]. With the performance of the blockchain already disrupting the industrial world, from here can see that 

blockchain technology does not have the authority or authority in it [22]. The blockchain performance 

process cannot be separated from the network in the form of a collection of bound nodes [23]. The computer 

can input data and provide output to its function [24]. A peer-to-peer network is a unique blockchain network 

with the primary function of peer-to-peer network sharing files with the term (torrent) [25]. We can explain 

briefly. Namely, this technology is a medium in conveying information between party one to party two 

delivered accurately and safely from the party conducting transactions in the blocking process [26]. The 

verified block has connected to the internet with thousands of computers and even millions of computers in 

the scattered chain, and there is a unique code [27]. 

 
Fig. 2. Blockchain History 

 

In addition, blockchain has three properties such as: 

1. Open-source and Transparent 

The meaning of open-source and transparent that is the code in the blockchain is open. Someone can 

access the code by verification in the code that is visible on the blockchain, but the accessor cannot change 

the data. 

 

2. Not centralized (decentralized) 

It is in the performance of the system no one controls. Because the blockchain code is not located in the 

servers operating the system, and the computers contain blocks with transactions in records on a system that 

is spread across thousands of computers. 

 

3. Eternal 

The eternal explanation of blockchain technology is the incoming data verified on blockchain 

technology will still exist and be the same. This means the data is infinite and will not be lost because the 

technology has collaborated with the hash pointer data to block and create a chain. 

We can see that blockchain technology has impacted the education system and learning system [28]. 

Because of the (ACE Report), Ted Mitchell wrote a statement that there is a connected impact in the world of 

education and the workforce to create effectiveness and efficiency of technology in the research of [29]. The 

revealed that a system with digital-based rights management included in blockchain technology could be a 

solution in managing to record, storing, and digitally verifying certificates with guaranteed security [30]. The 

use of blockchain technology is often used in the field of change to digital form and distributing certificates 

in the world of education carried out by [31]. Blockchain is a system for recording transactions on computers 

with a decentralized peer-to-peer network in a connected environment without affecting third parties, thus 

bringing a technological improvement in terms of convenience, accuracy, data management, and security 

[32]. 

 

2.2. Information and communication technology 

The progress of information and communication technology globally is increasing, including in 

Indonesia [33]. Information technology is known as data processing, data creation, and manipulating data 

into information, and communication technology is known as a tool in conveying information [34]. Because 

the use of information and communication technology can never be separated from everyday life such as 
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transportation, health, education, and other fields [35], it can be seen that the technology applied in the field 

of education is increasingly modern because current needs must be adapted to the application in educational 

institutions, one of which is universities so that human resources can develop and not be left behind so that 

the quality of universities increases [36]. In educational institutions [37], the use of blockchain technology is 

already widespread in universities [38], not only in universities in one city [39] but has tried to be 

implemented in universities throughout Indonesia. Using blockchain technology is usually used as 

verification in certificates to maintain their authenticity [40]. The use of blockchain technology can be used 

in everything to verify credentials and be used as data processing needed in universities [41]. 

The utilization of information technology at every university is required to have innovation in providing 

services in offering convenience to its users [42]. One of them is at Raharja University, utilizing technology 

by implementing iDuHelp, which plays a role in overcoming complaints from students and lecturers at 

Raharja University. We will be given directions as to what to do in the next step. At IBI Darmajaya, this 

service is called E-Complaint [43], a medium for evaluating and detecting system weaknesses in universities. 

Not only that, in the field of communication, blockchain has been used in security and privacy for every user, 

one of which is intelligent devices at home [44]. For the application of technology, human resources are also 

needed who can apply technology [45]. Therefore training is necessary in its application to the parties 

concerned, such as training for lecturers in using new technology, a small example such as the certificate of 

lecturers who can teach e-learning at Raharja University [46]. 

 

3. RESEARCH METHOD 

The place of research was conducted at Raharja University using the literature review method. The use 

of the Literature Review method is used to determine the impact of blockchain technology on improving 

universities. The research focused on how blockchain works in the previous paper. Fig. 3 is a research flow 

chart that has the following stages of implementation. 

 

Fig. 3. Research Flowchart 

There are stages of implementation: 

1. Looking for papers related to the research theme discussed and in accordance with the research title. 

2. Comparing previous papers regarding the problems faced by researchers and explaining solutions in 

solving problems. 

3. Knowing the contribution of research in the application of blockchain in universities by surveying related 

papers. 

In supporting this research, there are 10 results of the Literature Review from previous research papers 

that are shown in Fig. 4. Research conducted by Lukita, C. (2020) with the title “Implementation of a Content 

Copyright Data Collection System Using Blockchain” explains that blockchain technology can facilitate 

content data collection by procedures to secure created content and store original data. (original) from the 

creator. Not only that, universities in e-certificate systems often use the use of blockchain technology. The 

process of running the technology uses data based on the distribution of blockchain transactions by Yusuf, 

Muhamad, et al. (2019) entitled "Utilization of Technology Blockchain in Lecturer Certification Program." 

[47] and Winarno, Agus. (2019) research entitled "E-Transcript Design with Blockchain Technology." using 

blockchain with a blockchain system to design globally verified certificate e-transcripts with the aim of 

blockchain as a medium for issuing certificates that have verified blockchain technology [48]. Argani, 

Abhimanyu, and Wahyatma Taraka (2020) with the paper title "Utilizing Blockchain Technology to 
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Optimize Certificate Security in Universities." Saying that can apply blockchain technology to certificates by 

using codes such as encryption, the parties' effect on the data becomes convenient because other people can 

copy the data and change the data cannot [49]. 

 

 

Fig. 4. Research papers 

 

Research paper Aini, Qurotul et al. (2020), with the title "Blockchain Technology into Gamification on 

Education," said can change the current learning method in gamification that directs learning to be more fun. 

Contemporary, of course, like recent technological changes, the gamification method can be applied as a 

learning method in college high without exception [50]. Research conducted by Agustin, F., Oganda et al. 

(2020) entitled "Online Learning Management Using Education Smart Courses" discusses the paper wants to 

use smart courses as part of blockchain in overcoming problems that exist in the world of education in the 

form of gamification [51]. The gamification model system is growing and has been applied in e-learning in 

higher education brings innovations with positive impacts on students such as the learning process is not 

bored (happy in the running), more active in asking and answering questions found in Yainiaja, AK, et al.'s 

research. (2020) with the title "Introduction of Gamification Models into E-Learning in Higher Education" 

[52]. 

Bhiantara, Ida Bagus Prayoga (2018) with the paper title "Cryptocurrency Blockchain Technology in 

the Digital Revolution Era." Cryptocurrency is a transformative innovation that can overcome problems in 

the industrial sector, and over time cryptocurrency has been recognized by several fields to be applied [53]. 

Research conducted by the Airport, Indrachapa Buwaneka (2018), the title of the paper "The emerging trend 

of blockchain for validating degree apprenticeship certification in cybersecurity education" discusses 

education about blockchain technology that MSMEs have used, such as business developments that can 

compete in terms of data transactions becoming safer and simpler that way the performance process is not 

difficult [54] and the research conducted by Hermawan, Dikky. (2018) with the title "Decision Support 

System for the Selection of Cryptocurrency Mining Tools with the Weighted Aggregated Sum Product 

Assessment (WASPAS) Method" proves in the paper that the WASPAS method is one of the alternative 

methods with the proposed Qi value. We can conclude that the Q3 value is the best alternative with 

cryptocurrency mining tools, which have been applied by universities [55]. 

The construction of the ten research papers above is blockchain technology in the field of education, 

especially universities, bringing changes in technological systems in the field of data security, maintaining 

the authenticity of certificates, speed and accuracy in data transactions, and making innovations in the field of 

education while learning. So that in the future, it will have a positive impact on improving the quality of 

higher education [56]. 

 

4. RESULT AND DISCUSSION 

Blockchain technology is increasing, and nowadays, of course, many efforts have been made. On 15 

September 2018, CEO Pang Xue Kai introduced Tokocrypto to the public. The education carried out by CEO 
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Pang Xue Kai was done by collaborating with several educational institutions, including Yogyakarta 

AMIKOM University, Indonesia Informatics and Business University (UNIBI) Bandung. However, the 

introduction of Tokocrypto continued to major cities in Indonesia, namely Makassar, Samarinda, Malang, 

Yogyakarta, Bandung, Jakarta, and Medan. Support in the application of blockchain technology is not 

enough from CEO Pang Xue Kai, because it takes help from the Government in introducing the public to 

new technology, namely blockchain [57]. The application of blockchain technology in education can be 

implemented because there are already human resources who understand implementing blockchain in 

universities. Education is a medium for humans to change the mindset of individuals to become more 

qualified in science. Therefore, the application of new technology or universities' current trend to quickly 

implement the technology is called Blockchain [58]. 

In Fig. 5, it can be seen how the blockchain works, starting from submitting data to make transactions 

run, the data enters blockchain technology with a network of nodes that function to connect data after the 

data is connected, the data will be validated to the data block that carries information from the previous 

block, after that one block will be connected to another block making information data safe through the 

blockchain chain after the transaction is complete. 

 

 
Fig. 5. How Blockchain works 

 

 The application of technology in universities also requires quality human resources to support existing 

resources. Many experts state that human resources are central in an educational institution such as a 

university in increasing creativity [59]. It can seem that the role of human resources is the essential thing 

needed as a medium for the application of new technology. Still, there are many obstacles in human resource 

management, such as (1) Technological and economic developments, (2) availability of quality labor, (3) 

occupation problems, and 4. organizational resources. Of the four issues, universities can develop human 

resources by doing service (tri dharma). In universities, resources with professional quality are called 

lecturers. Because lecturers are required to communicate verbally and in writing, be able to use information 

and communication technology, and be sensitive to changes from the outside world. Not only innovative in 

science such as doing the teaching, research, and dedication to lecturers [60]. 

Of the ten research papers in Fig. 4, there is a comparison of research methods using a literature review, 

for example, as done by with the title "Implementation of a Content Copyright Data Collection System Using 

Blockchain" says that blockchain can be used as a support system that can eliminate fraud in imitating data 

collection on Copyright. This research provides recommendations from the results of analysis, such as the 

impact of blockchain technology on universities, namely: 

 

1. Application of blockchain-based certification in certificate issuance. 

In certifying the certificate, the name blockchain technology is needed. The technology changes the 

work process that is usually done manually to modern so that the process is fast and precise. Certificates that 

have been certified are of higher quality so that people who are about to commit crimes cannot be executed. 

Raharja University is one of the universities that use blockchain technology in certificate certification. The 
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certificate issued will not be problematic, and other parties who want to steal data from the university cannot 

because of the unique code that characterizes it. 

In Fig. 6, it can be seen how the performance of blockchain technology in certificates. The first step of a 

certificate that has been printed from university into blockchain technology. Then, the data in the form of 

student information goes into the hash. The technology in the hash has performance like a block in the 

content of the data has formed with code unique. After passing it, the previous block's hash develops 

blockchain technology that already brings information from the block to be safe. That way, if a party wants to 

see the original student certificate or not, he can see the unique code in it without looking for data in the form 

of stacked papers. 

 
Fig. 6. Blockchain in Certificate 

 

2. Utilization of blockchain technology in the LTAI schedule 

Raharja University is one of the educational institutions that utilize blockchain technology in 

implementing the schedule for conducting LTAI. In the process of making the schedule (schedule) using a 

programming language (script) using an encryption code (unique) which is the hallmark of blockchain to 

have strong security, and in the process of making a schedule using Google Calendar. 

 

3. Blockchain benefits in certificate security 

Security is required in the certificate. Why is that? So that other parties who want to commit fraud by 

copying the certificate to meet their needs by taking advantage by making the other party feel that the loss 

will not happen again. Because the certificate already has a code in the form of encryption, the certificate 

becomes more transparent from the use of blockchain. So that cannot manipulate the certificate with its 

authenticity maintained, and the stored data is safer with digital storage. If there is damage or loss, the data 

can still access easily, and it turns out that it can store fingerprints digitally using cryptographic hashes. So, 

assessments from outside parties can see that the certificate from Raharja University is not fake and of good 

quality. 

  

5. CONCLUSIONS  

Blockchain technology is a popular technology that can be applied in universities. It has been used in 

the application of blockchain-based certification for certificate issuance, blockchain technology in the LTAI 

schedule, and security in certificates. The research in the paper shows that blockchain has an impact on 

universities in the existing system from manual to modern. However, there are still shortcomings, such as the 

method used can use new methods, and it is hoped that this research will provide a big change for further 

research in the use of blockchain in other fields. 
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