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ABSTRACT 

Industrial Revolution (IR) 4.0 is not only the revolution of industry. It is about the innovation 

of the technology to move into a new paradigm and expansion of knowledge. This paper 

discussed the trend of decision support system (DSS) since the first industrial revolution. The 

trend of revolution is evolved in diverse areas to comply with the needs of human throughout 

the time. The early points of discussion are divided into three phases of industrial revolution 

which is industrial revolution one, two and three. From the previous IR we bring the flow to 

what will happen in the current and next industrial revolution. The aim of this paper is to discuss 

on how invention in past revolution help to support nowadays technology specially to assist 

human DSS. Trend of future technology are discussed at the end of this paper to see the 

enhancement of DSS in human life.  

 

Field of Research: Decision Support System, industrial revolution, ir4.0, innovation, 

application 

---------------------------------------------------------------------------------------------------------------- 

1. Introduction 

Decision support system (DSS) is defined in many perspectives since more than thirty years 

ago. It depends on development and innovation of technology from one to another generation. 

The various definitions are very much related to the technologies in each era. In the late 1970’s, 

Keen and Scott Morton [1], defined DSS as the intellectual resources of individuals with the 
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capabilities of the computer to improve the quality of decisions. It is a computer-based support 

system for management decision makers who deal with semi-structured problems. Bidgoli [2] 

who are coming after that defined DSS as a computer-based information system consisting of 

hardware and software as well as the human element designed to assist any decision-maker at 

any level.  However, the emphasis is on semi-structured and unstructured tasks. In the 1990’s, 

Sauter [3] then, coming with broader definition that DSS is a computer-based system that 

brings together information from a variety of sources, assist in the organization, analyzation of 

information and facilitate the evaluation of assumptions underlying the use of specific models. 

In the current era, Turban et. al [4] broadly defined DSS as a computer-based information 

system that combines models and data in an attempt to solve semi-structured and some 

unstructured problems with extensive user involvement. All of the definitions stated are 

different when we compare to each other, but the important point that needs to be focus is DSS 

is a system that is being used to assist and facilitate the user in order to explore the technology. 

And it should be improved better time by time.  

The occurrence of DSS development has now become a trend as its purpose is to serve as an 

interactive computer-based system application, which consists of a group of homogeneous 

software applications and hardware that can inspect and analyze huge miscellaneous data 

collected from different types of measuring devices in various forms of formatting sources [5, 

6, 7]. The DSS can then present an output result that can help users and decision-makers to 

solve poorly structured, semi-structured or unstructured problem situations and by making 

more reliable, efficient and effective decisions out of the output results [6, 8, 9, 10, 11,]. DSS 

shapes the foundation of a decision-making process of an organization [7]. 

The main purpose of developing various types of modern DSS is to help, support, improve and 

provide a wide range of capabilities in decision processes made by business managers [12]. 

Information Technology (IT)-based technologies play an important role in expending and 

establishing IT-based systems to assist decision processes through DSS [13]. Alnajjar and Al-

Zoubi [9] suggested that DSS could assist human cognitive inadequacy by combining various 

sources of data information, providing intelligent access to relevant knowledge, and aiding the 

process of organizing decisions. DSS can also ratify option from among well-defined 

alternatives, and will adapt to any changes or demand made from the market due to any 

improvement in the world of IT and the advancing economy, to counter quickly and efficiently 

to decision makers and facilitate their decision process [9]. The potential of a person, group, or 

organization in making proper, reliable, efficient and effective decisions could intensify the 

organization’s empowerment and survival among their competitors [9, 11]. 

Starting from the 21st century, the development of information technology takes place more 

quickly. Web and Internet technologies are widely used. Innovation in information technology 

is very fast and comprehensive. Communication technology is not only used by a certain party, 

but various levels of society and people. Even fact, the communication technology is part of 

life. Even the organizations of political, social, corporate or culture are radically changing their 

thinking style and require more management skills and support. The evolution made by the 

information and communication technology will make people in-need of more computerize 

support. Mitroff and Linstone [14] suggests that DSS researchers have to work harder to 

propose with much more comprehensive view of organizational decision making and develop 

decision support systems capable of handling various technique, mathematical models and 

knowledge-based systems, which are being capable of handling all the possibilities. 

This paper discusses the process of innovation decision support system that goes towards IR4.0. 

The scope of the discussion is based on a review made on the development of the industry 
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especially in information technology since IR1.0 until the industry revolution, explosive 

information technology and up to IR4.0. The focus is more on the role of DSS and innovation 

of information technology towards IR4.0. The discussion is consisting of innovation of DSS in 

industrial revolution one, two and three. This paper also consist a discussion about DSS as a 

role of information technology and main actor in the IR4.0. 

2. DSS Concept Study 

A Decision Support System (DSS) is an interactive, flexible, and adaptable computer-based 

information system that utilizes decision rules, models, and model base coupled with a 

comprehensive database and the decision maker’s own insights, leading to specific, 

implementable decisions in solving problems that would not be amenable to management 

science models. Thus, a DSS supports complex decision making and increases its effectiveness. 

A decision support system consists of two major sub-systems: human decision makers and 

computer systems. The function of a human decision maker as a component of DSS is to 

exercise judgment or intuition throughout the entire decision-making process. 

The first step of a decision-making process begins with the creation of a decision support 

model, using and integrated DSS program such as Microsoft Office, Lotus SmartSuite, and 

Interactive Financial Planning Systems. The user interface sub-system is the gateway to both 

database management systems and model-based management systems. Database management 

systems are a set of computer programs that create and manage the database, as well as control 

access to the data stored within it. The DNMS can be either an independent program or 

embedded within a DSS generator to allow users to create a database file that is to be used as 

an input to the DSS. Model based management system is a set of computer programs embedded 

within a DSS generator that allows users to create, edit, update, and / or delete a model. 

Today, most of the DSS in use are developed to generate and evaluate decision alternatives via 

“what-if” analysis and “goal-seeking” analysis in the design and choice stages. Accounting 

models facilitate planning by calculating the consequences of planned actions on estimate of 

income statements, balance sheets and other financial statements. Representational models 

estimate the future consequences of actions on the basis of partially non-definitional models, 

including all simulation models. Optimization models generate the optimal solutions. 

Suggestion models leads to a specific suggested decision for a fairly structured task. Such 

systems perform mechanical calculations and leave little role for managerial judgment. 

3. Innovation of DSS before IR4.0 

3.1 DSS in Industrial Revolution 1 (1760-1879) 

In modern history, the process of change from the traditional system in economic activities to 

the industrial sectors has begun in Britain from the late 18th century to the 19th century. The 

change that revolves hand-production methods to the manufacturing and machines positively 

affects the economic and technological aspects by various inventions and innovation occurred 

at the time [29]. According to Rostow, the leading sectors in the industrial revolution have 

ranged from cotton textiles (Britain and New England); to railroads (The United States, France, 

Germany, Canada, Russia); to modern timber cutting and railroads (Sweden) [46]. In addition, 

the revolution of demographic, agricultural, commercial and transportation sectors have been 

important pre-conditions to provide the initial industrial surge [29] and sustaining the economic 

growth [46].   

It is well-documented in history that the rise of cotton industry defined the first industrial 

revolution. Many researchers in various fields have agreed that cotton industry is the lead of 

the factory system [28, 29, 34, 46] which gather many people in a building to perform multiple 

https://worldconferences.net/


 

E-JOURNAL OF ARTIFICIAL INTELLIGENCE AND COMPUTER SCIENCE 
2019 

 

E-JOURNAL OF ARTIFICIAL INTELLIGENCE AND COMPUTER SCIENCE (6th EDITION).  

(e-ISSN : 2289-5965). Copyright and Published by https://worldconferences.net  Page 42 

 

task in textile production process with the help of machines. The technological innovation 

happens from one to another. As a wavering process, the Spinning Jenny by James Hargreaves 

in 1765 was developed to replace the manual process of spinning [28] and way back in 1733, 

the flying shuttle which was invented by John Kay makes the wavering process become faster 

and easier. As a result, the yarn production was boosted to speed up resulting in the spinning 

jenny and water frame development [50]. 

Researchers from various fields believed that energy-related innovations are an important topic 

to explain the Industrial Revolution [48]. Various forms of power used to run all of the 

machines at the time- horses, water wheels, and windmills [28]. In 1769, the ‘Water Frame’ 

was patented by Richard Arkwright which was combined and improved ideas from Paul and 

Wayt (1758) and developed to produce threads in a big scale using water as the main power 

[35]. This is where the factory system started in the cotton industry. Since then, the water power 

also widely favored in other industries to perform their machine process until the 1840s [49]. 

However, the factories location must be near or in the area of a stream to use the energy.  

The famous invention of energy power in the first Industrial Revolution is the steam engines 

which was invented and patented by James Watt in 1781 [52]. It may not completely Watt’s 

idea since the Newcomen steam engine has been invented in 1712 by Thomas Newcomen [35] 

and has been successful to drain water in mine but Watt’s steam engine can be said as the 

greater contribution in the ultimate effect of the steam engines developments [30]. Even Watt 

has started his experiment from around 1761 [52], it took a further to a half-century of 

developments to successfully become a source of energy in any industry. From the invented 

year, not many factories in the textile industry have the courage to convert from water wheels 

to the steam engine because of the expensive set-up until 1830 when the cotton cloth demand 

increased and their investment on setting up for the steam engine power was returned. 

The other one industry that experienced the revolutionary change from economic and 

technological aspect was the iron industry [29]. The industrial revolution in this industry began 

in Britain when the transition from charcoal to coke as the principal fuel [51]. Britain in the 

17th century relied heavily on imported bar iron from Sweden, Spain and Russia [47] because 

the intense competition for wood and charcoal, the limited water power requirements [51] and 

other different result discussed among researchers. Within this time, Watt who has financial 

difficulties to further his experiment on the steam engine was introduced to John Roebuck, a 

physician from Birmingham. He has an interest in iron production and then become Watt 

partner. Eventually, the partnering was not long when Roebuck also facing a financial problem 

and he sells his part in the experiment to Matthew Boulton [52]. These problems resulting in 

their failure to flourish and the effort to settle the process did not find the solution until the 

direct blowing method had been worked out in 1776. The method which was used Boulton and 

Watt beam engine fully evolved in 1782 and applied to blowing and to all sorts of rotary action 

in forges such as hammers, and rolling and slitting mills [51]. Since then, coal and steam engine 

have been the central attention for iron making in Britain. 

In conclusion, the first industrial revolution was all about the introduction of the water power, 

steam engines and mechanization in production process to the world. The transformation of 

steam power then leads the next invention; electricity before the era of the computer began in 

1970s [53]. For that reason, the first industrial revolution did not involve in computer 

innovation and computer-based decision support system.  
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3.2 DSS in Industrial Revolution 2 (1880-1969) 

The second industrial revolution, also known as the Technology Revolution, it was a period of 

meteoric industrial development, primarily in Britain, Germany and the United States, but also 

in France, the Low Countries, Italy and Japan. At the beginning of this revolution era, most of 

the invention that has been made is machine-based technology, before it changed to electronic. 

The invention of first generation (1942-1954: Vacuum tube based) and second-generation 

computer (1952-1964. Transistor based) occur during this second industrial revolution. Binary 

numerical system had been used for automation and industrial revolution brought on some 

adverse effects to the world, industrial age changed the world as we know it today [65].  

Dr. John V. Atanasoff and Clifford Berry design and build the first electronic digital computer 

in 1937. At that time, early electronic digital computing devices were still quite unclear. 

Atanasoff-Berry Computer (ABC) provides the foundation for advances in electronic digital 

computers [66] As shown in figure 1. The key ideas employed in the ABC included binary 

math and Boolean logic to solve up to 29 simultaneous linear equations. ABC does not have a 

central processing unit (CPU), but it is designed as an electronic device using a vacuum tube 

for digital calculations, and It also had a regenerative capacitor memory that operated by a 

process similar to that used today in DRAM memory.  

 

 

Figure 1: Atanasoff-Berry computer (ABC) 

During World War II, British scientist designs the Colosseus, an electronic computer created 

military use to break German codes. The computer’s existence has been kept secret until 1970s 

[66]. Alan Turing was not a well-known figure during his lifetime but today he is famous for 

being an eccentric yet passionate British mathematician, who invent modern computing and 

played an Important part in the Allied victory over Nazi Germany in WW2 [67]. Thanks to 

wartime, by the end of 1945, developments in digital electronics, groups in Britain and in the 

United States had embarked on creating a universal Turing machine in hardware [67]. Turing 

technical report, 'Proposed Electronic Calculator', from the end of 1945 and containing his 

design for the Automatic Computing Engine (ACE), was the first relatively complete 

specification of an electronic stored-program digital computer. 
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Figure 2: Alan Turing Colossus Computer 

A von Neumann architecture machine, designed by physicist and mathematician John von 

Neumann (1903–1957) is a theoretical design for a stored program computer that serves as the 

basis for almost all modern computers. John von Neumann was a pioneer of the application of 

operator theory to quantum mechanics in the development of functional analysis, and a key 

figure in the development of game theory and the concepts of cellular automata, the universal 

constructor and the digital computer (1945). The computer and von Neumann architecture 

served as the prototype for subsequent stored program computers worldwide [66]. Electronic 

Numerical Integrator and Computer (ENIAC) as shown in figure 3, is the first programmable 

general-purpose electronic digital computer. Introduced by Remington Rand during World 

War II. Under contract to the army and direction of Herman Goldstine, the work on ENIAC 

began on early 1943 [68].  

 

 

Figure 3: Electronic Numerical Integrator and Computer (ENIAC) 

 

Universal Automatic Computer (UNIVAC) was introduced by J. Presper Eckert, Jr., and John 

Mauchly as one of the earliest commercial computers [69]. The UNIVAC was originally built 

as a stored-program computer, so it was very different architecturally. With ability to read 

7,200 decimal digits per second (it did not use binary numbers), making it by far the fastest 

business machine yet built. The IBM model 650 in figure 4, is one of the first widely used 

computers in history. Core memory was developed in the early of 1950s, provides much larger 

storage capacity than the vacuum tube memory. IBM 650 Magnetic Drum Data Processing 

Machine was announced on 2 July 1953, as the "Magnetic Drum Calculator (MCD)", but not 
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delivered until December 1954 [70]. Integrated circuit (IC), also called microelectronic circuit, 

microchip, or chip, an assembly of electronic components, fabricated as a single unit, in which 

miniaturized active devices (e.g., transistors and diodes) and passive devices (e.g., capacitors 

and resistors) and their interconnections are built up on a thin substrate of semiconductor 

material, Invented by Jack Kilby in 1958 [71]. Its lays the foundation for high-speed computers 

and large capacity memories. Computers built with transistors mark the beginning of the 

second generation of computer hardware. 

World War played a significant role in the second industrial revolution and contributed to many 

industry changes on today technology. Generations in computer terms are the changes that 

occur in computing technology in use. Initially, generation terms are used to differentiate 

between various hardware technologies, but nowadays, generations include both hardware and 

software, which together form the entire computer system. Industrial revolution brought on 

some adverse effects to the world, industrial age changed the world as we know it today. The 

second industrial revolution saw various developments in the field of computing. Computer 

technology has evidently proven by the design of new tools from the first and the second-

generation computers (1930-1953) that contributes to today's great technology. 

 

 

Figure 4: IBM 650 computer system, c. 1954 

 

3.3 DSS in Industrial Revolution 3 (1969-2015) 

The emergence during the transition from a pre-industrial to an industrial society of modern 

economic growth is referring to the expression of the industrial revolution [72]. The first 

industrial revolution used water and steam to mechanize production, after that the second 

industrial revolution used electric energy to create mass production. Then the third industrial 

revolution used electronics and information technology to automate production [73].  

In the early 1950s, the third industrial revolution brought semiconductors, mainframe 

computing, personal computing, and the Internet (the digital revolution). Things that used to 

be analog moved to digital technologies, like an old television that used to tune in with an 

antenna (analog) being replaced by Internet-connected tablet that lets user stream movies 

(digital) [74]. These technological innovations have arguably transformed traditional 

production and business techniques enabling people to communicate with another without the 
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need of being physically present [75]. In the third industrial revolution period, citizens and 

micro-businesses use the internet to organize their productive efforts and to produce and attain 

information [76]. Furthermore, this third industrial revolution will be characterized by niche 

markets, glocal (global & local) cultures, “immaterial” and creative economy, systemic 

worldview and the combination of individualism and communities (indocollectivism). 

Information technology will drive greater automated, robotic and technology-dependent 

working, living and travel environments, also the third industrial revolution will see the 

increase in localized production aided by 3D printing and robotics, uncapped Internet potential 

for trade, manufacturing and production and significant advances in renewable energy – wind, 

solar and resources [77]. ICT systems are undergoing very significant changes as countries 

modernize [78]. [79] summarized about what is happening nowadays and the possible positive 

consequences in the near future. The timeline will focus on the ICT revolution. During 1945, 

Jeremy Rifkin (American and social theorist, the principle of the architect of the Third 

Industrial Revolution) has come out with his theories in 14 books that have been written about 

the impact of science and technology on economics, and society and the environment. As it can 

see now, internet of things is the revolution from 2013-2017 is an inter-networking that 

connects physical devices, vehicles, buildings and other electronic devices with an objective of 

relating the Internet with all our daily stuff.  

There was ARPANET funded in the late 1960s before the modern internet. It called The 

Advanced Research Projects Agency (ARPA) and was the first internet-like network which is 

developed to allow multiple computers to share data across distances. The most interesting is 

the researchers that worked on ARPANET are credited with developing many of the 

communication protocols that the internet still uses today [80].  

 

 

 

 

 

 

 

 

 

Figure 1: Third Industrial Revolution Timeline 
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According to [10], in 1975, Ethernet is the first local area network (LAN) that developed by 

Robert Metcalf at Xerox PARC (Palo Alto Research Center). It allows computers to 

communicate and share software, data and peripherals. In the same year, MITS. Inc has 

advertised one of the microcomputers named Altair where it was the true beginning to the 

computer age without no keyboard, monitor, permanent memory and software. In 1980, IBM 

has hired Microsoft Cooperation co-founder to write an operating system for its IBM Personal 

Computer. A series of IBM clones quickly hit the market when the IBM PC became success, 

thus Microsoft was able to sell MS-DOS to all of them as well and it became an industry 

standard. HP (Hewlett-Packard) has announces the first LaserJet printer for personal computer 

and become the world’s most used desktop computers in 1984, [81]. Likewise, Apple has 

introduced the Macintosh computer that incinerates a unique, easy to learn with graphical user 

interface in the same year.  

 

 

Figure 2: ARPANET 

 

Changes and renewals year after year prove that ICT is growing rapidly where internet-based 

hypermedia invented for sharing information, Intel becomes the world’s first transistor 

microprocessor, Microsoft release varieties of windows version, Netscape Navigator which is 

a browser of the World Wide Web has been launched, LINUX kernel have been created, Sun 

Microsystems launched Java, a handheld personal organizer PalmPilot have been introduced, 

then came the DVD and HD DVD era. All these happened in the short phase between 1984 

until 2007. It can be seen the journey of ICT has changed during the third industrial revolution 

which is more modern world had begun. The transition to the high-tech age began in the second 

half of the 1980s, from here science became the most important productive force and was 

characterized by computer-controlled production facilities in the factories of industrial nations. 

It can say that the third industrial revolution is the innovation process from previous industrial 

invention.  

 

4. DSS Trend in the Era of IR4.0 

The fourth industrial revolution (or Industry 4.0) is the era where most technology will be 

automated replacing human resources in stages. Everyday tasks of human could be automated 

https://worldconferences.net/


 

E-JOURNAL OF ARTIFICIAL INTELLIGENCE AND COMPUTER SCIENCE 
2019 

 

E-JOURNAL OF ARTIFICIAL INTELLIGENCE AND COMPUTER SCIENCE (6th EDITION).  

(e-ISSN : 2289-5965). Copyright and Published by https://worldconferences.net  Page 48 

 

and the technology itself can change information, trigger action, control each other without 

human intervention and even deciding for human. The debate about Industry 4.0 and its global 

impact is growing rapidly due to intense discussions about digitization and all related services.  

4.1 Artificial intelligence 

Artificial intelligence is one of the automate technology in industry 4.0 and aim to create more 

intelligent machine that can think and react like human. One of possible definition of AI refers 

to the cognitive process which is reasoning [63] in order to make a decision as how human 

brains function. Many research on the use of AI technology as decision maker are being 

conducted from various filed such as for organizational [57], medicine [59], brain intelligence 

[58], healthcare [61], weather [62], tutoring system [64] and even developing ethics in AI [55]. 

Artificial Intelligence is widely used in automotive industry starting from vehicle on-board 

systems through the value chain and including vehicle design, manufacturing and after-market 

service [56]. SAE international define 5 levels of automation [60] and currently partnering with 

Ford, General Motors (GM), and Toyota to form the Automated Vehicle Safety Consortium 

(AVSC) for level 4 and 5 automated vehicles [54].  

4.2 Big Data & Analytics  

The use of large data analysis has grown rapidly over the years. At the same time, public 

awareness about IoT has sparked people's imaginations on what the world could be connected 

to [82].  The accessibility of data has provided a new data-generation of technology and has 

shifted the business focus towards data-driven decision making. New Big Data concepts and 

technologies are constantly appearing on the market. Smart factory of the future is expected to 

support interoperability on the shop floor, where information systems are pivotal in enabling 

interconnection between its physical assets. Manufacturing execution system (MES) is 

emerging as a critical software tool to support production planning and control while accessing 

the shop floor data [83]. Enterprise Resource Planning (ERP) is a flexible, powerful 

information system for operations management incorporating web-based technology which 

enables multi-organization enterprises to offer increasing degrees of connectivity, 

collaboration and dynamism through increased functional scope and scalability across parts of 

different organizations [84]. advanced planning and scheduling (APS) system is used by 

manufacturers for planning and meeting customer demand using finite material availability and 

resource capacity constraints at the enterprise level as well as at plant level [85]. The analysis 

of real-time big data to derive actionable intelligence in enterprise applications in several 

domains, such as in industry and agriculture. It helps to explore possible automated solutions, 

in daily life, including structures for smart cities and automated home systems based on IoT 

technology, as well as health care systems that manage large amounts of data (big data) to 

improve clinical decisions [82]. 

4.3 Internet of Everything (IoE) 

“Internet of Everything” (IoE), which is a generalization of the term Internet of Things as “one 

of the major technology trends that will have a tremendous impact on life”. The term IoE stands 

for a collection of uniquely identified objects connected in an Internet-like structure, serving 

as sensors or actuators [86] (Etzion, Fournier, & Arcushin, 2014). It touches many aspects of 

life include connected homes and cities, connected cars and roads, health, sensors that monitor 

industrial machinery and many more. IoE is built upon the four pillars of people, data, process 

and things [87] (Ali & Miraz, 2015) IoE extends business and industrial processes to enrich the 

lives of people whereas IoT is only composed of “things” as shown in below: 
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Figure 1: Internet of Everythings (IoE) 

 

The IoE can be considered as a series of disruptive technologies influencing the daily life of  

both individuals and companies [88] (Kim & Kim, 2016) . The modern firms are increasingly 

developing and implementing disruptive ICTs in several business processes in order to increase 

their efficiency and innovativeness through new methods of knowledge flow and data or 

information gathering. Therefore, the management of knowledge can be strongly supported by 

advanced ICTs. As pointed out by both knowledge management and information system's 

literature, Knowledge management system is essentially based on ITCs [89] (Alavi & Leidner, 

2001), because innovative ITCs (for example the internet, intranets, extranets, data warehouses, 

data mining techniques, and software agents) can be used to systematize knowledge. 

Technology is about to transform the world through IoE and it rapidly finding their paths in 

our modern lives, allowing connecting and automating everything around us. 

5. Related Studies 

Nagy. J et. Al [20] discussed about the role and impact of industry 4.0 and the IoT on the 

business strategy in Hungary. They study of the impact of Industry 4.0 on the company by 

using Porter’s [21] value chain model. The milestone of the research is to discover how 

companies operating in Hungary interpret the phenomenon of Industry 4.0, what Internet of 

Things (IoT) tools they use to support their processes, and what critical issues they face during 

adaptation. The finding of study is almost of the company in Hungary have started and prepared 

on the path to digital evolution, and investments begun with IR4.0. 

Rafiq [22] studied on the readiness and potential economic effects in Malaysia from 

millennial’s perspective with the revolution of IR4.0. The study investigated the readiness of 

new generations with the revolution industry IR 4.0. They doing some survey on 400 students 

of public university in Malaysia.  The finding of the study indicates that 90% of the respondents 

have heard about IR4.0. In addition, 70% expressed that they have some understanding on what 

is happening and expected to happen in the Fourth Industrial Revolution.  

Anielka [23] discuss about the trends of education in the era of IR4.0. They proposed nine 

trends of education that can be implement in the new era of knowledge delivering and sharing. 
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The study focuses on language and communication skills. From the study they share some ideas 

on how to implement Education 4.0 trends in the language classrooms and students’ feedback 

on their experience in learning in the Education 4.0 classroom by using of the nine trends that 

they proposed.  

Kasim and Abdurajak [24] study on the understanding and pedagogical practices of novice 

teachers as they grapple with essential aspects of teaching towards IR4.0. Ten respondents are 

participating in the study from Islamic education novice teachers in secondary schools from 

four different states in Malaysia. The data were collected by using semi-structured individual 

interviews. The results that emerge from these findings are teachers’ in Islamic education 

applied of using student-centered learning and their acceptance in imposing future education.  
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