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Abstract. This is descriptive quantitative research. Research is conducted to show candidate 

science teachers perception about education change in Industry 4.0. Data collected through a 

questionnaire which consist of 3 sections. Questionnaire purposed to measure teachers 

perception about future skills, education trends, and teachers ICT knowledge. Purposive 

sampling was used in this study and there were 66 candidate science teachers who are having 

teaching practice in the school. The result of the study showed that the questionnaire has a 

cronbach alpha score of 0.825 and based on the data, the candidate teachers have shown a 

positive attitude toward changing in Industry 4.0 
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1.  Introduction 

The world is facing the vast advancement of information technology (ICT). This condition brought 

disruption and impacted all aspects of human life, includes education. They called it as Industry 4.0 

which first mentioned by Klaus Schawb, an economist. Industry 4.0 is a change, especially in 

manufacturing system supported by advancing of ICT [1] which included Internet of Thing (IoT), 

Cyber-Physical System (CPS) and other internet services that made the interconnection between 

humans and human with the system [2]. Industry 4.0 has led to the loss of certain types of occupation 

and the emergence of new types of occupation which led to changes in prerequisite skill for workers 

[3].  

Education plays an important role in preparing youth to have the skills needed in work life. World 

Economic Forum in its report outlines at least 10 top skills in 2020 that must be possessed by workers 

such as complex problem solving, critical thinking, creativity, people management, coordination with 

others, emotional intelligence, judgment and decision making, service orientation, negotiation, and 

cognitive flexibility [4]. The change in work demand led to changes in the education process. There 

are 9 changing trends in education, namely: 

• diverse time and place,  

• personalized learning,  

• free choice,  

• emphasis on project learning,  

• field experience,  

• drill data interpretation skill,  

• change in assessment  

• student ownership, and  
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• teacher as a mentor [5]. 

The existence of new trends in education should be answered by teachers properly, who interacts 

directly with pupils. Hence, teachers should be aware of and responsive about change in education. 

Since the steam machine was invented there have been four times the industrial revolution, so do 

education. Education 1.0 set up to full fill society needed in agriculture and knowledge transferred 

directly using the lecture method from teacher to pupils. Second, education 2.0 focus on preparing 

pupils in using technology. Third, education 3.0 used technology to enhance interactive learning. 

Fourth, education 4.0 for fostering using technology to have a long life learning [6]. The inquiry is one 

of the best ways to teach [7] because it can improve science process skill and motivation of pupils [8]. 

The inquiry is a learning process where pupils are invited to discover the concept of knowledge as like 

as a scientist produce discovery through scientific methods in research. In this digital era, science 

learning more emphasis on finding concepts through direct activities by giving complex problem in 

the real world. However, in doing so there will be limitations, including 1) not all real-world problems, 

especially natural phenomena can be presented directly to pupils. For example, pupils in the city 

cannot directly observe the process of animal husbandry or agriculture; 2) pupils have limited 

knowledge, so guidance is needed by the teacher so that learning objectives can be achieved [9].  

Integrating technology in the learning process can be chosen in overcoming these limitations. At 

present there are various types of technology, especially educational technology that can support the 

science learning process, besides that this is where the role of science teachers in providing a learning 

environment that can bring up complex problems in the real world, emphasizing direct activity and 

integrated technology [10]. Indonesia is preparing to face the disruptive effect of Industry 4.0 by 

launching Education 4.0. This program aims to reduce educational disparities and promote the use of 

technology in education so that pupils will have 21st-century skills (collaboration, communication, 

critical thinking, and creative thinking). Integrating technology in the learning process becomes the 

main emphasis in dealing with Industry 4.0 teachers as the spearhead of education must have the skills 

required. The teacher should also equip themselves with digital skills related to the learning process to 

meet the needs of pupils [7]. Hussin mentioned there are 9 digital skills should be trained with 

teachers, i.e. (1) acquire and create sound content (2) making video content (3) obtain and create 

figure content (4) using social media (5) making word content (6) make site markers and sharing; (7) 

make a presentation; (8) arrange digital portfolio; (9) online quizzes [11] which each of them can be 

assisted by technology. 

2.  Research Method 

A quantitative descriptive research was conducted and the population of this study is candidate science 

teacher in Yogyakarta. Purposive sampling was used, for candidate science teacher who is having 

teaching practice of school. Candidate science teacher perception about changes in education assessed 

by using a questionnaire. Questionnaire consists of 3 sections to measure teacher perception about 

teachers skill, education trends and teachers ICT knowledge. There are 76 questionnaire which 

randomly distributed, but only 66 was processed (86% return scale). The data of questionnaire 

processed by using SPSS series 21 and showed the result has a cronbach alpha score 0.825. 

3.  Results and Discussion 

3.1.  Teachers Skill 

There are 10 main future skills that become important focus in the future, these skills are needed in 

preparation for entering the workforce. The teacher is forming the nation’s generation, it must first 

have the ability of the skills demanded in order to be able to model and trains the pupils. Based on 

figure 1, it is known that for the top 10 skills in the 2020, the majority of science teachers rated 

themselves as having good abilities. The highest percentage for the excellent category is service 

orientation skills (30%) and the highest percentage for bad category is people management (3%). 

Skills with codes from S1 to S4 are part of 21st century skills which are also a main goal in the 
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framework of the national curriculum. The curriculum in Indonesia advises teachers to provide a 

learning process that supports creativity through observing, questioning, experimenting, associating 

and networking. The assessment aspect also focuses on efforts to drill HOTS (High Order Thinking 

Skills) which encompass the reasoning and critical thinking skills. 

 

 

Information 

S1 = Complex problem solving 

S2 = Critical thinking 

S3 = Creativity 

S4 = Coordination with other 

S5 = People management  

S6 = Emotional intelligence 

S7 = Judgement and decision making 

S8 = Service orientation 

S9 = Negotiation 

S10 = Cognitive flexibility 

Figure 1. Teachers perception towards future skills. 

Turiman stated that 21st century skills can be improved through science learning [12], further 

Windschilt explained that in order to achieve the target of skills that must be possessed by pupils the 

teacher should do/have the following: 1) deep interconnected content knowledge; 2) enganges pupils 

in specialized classroom discourse; 3) understanding the purposes, context, and full range of 

assessment strategies; 4) depends for success on monitoring of student thinking about complex 

problems and relies on ongoing targeted feedback to pupils [13]. 

3.2.  Teachers Perception towards Education Trends 

The second part of the questionnaire explains the views of candidate science teachers towards 

educational trends arising from the implications of Industry 4.0. Based on figure 2, it is known that the 

average candidate science teachers already have an understanding in both categories of the educational 

trends in Industry 4.0 era. The range of understanding of each trend ranges from 55% -82%. The 

highest understanding (82%) is towards trend 5, which is about learning which will use more hands-on 

activities. The lowest understanding (55%) is towards the 8th trend, which is about curriculum that 

should adjust the needs of pupils.  

 

Figure 2. Teachers understanding towards education trends. 
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Most candidate science teachers interpret Industry 4.0 as technological progress, changes in the 

process of production of goods, and this progress affects the educational process as conveyed by one 

candidate science teachers. He said "Industry 4.0 is a condition in the 21st century in the form of 

massive changes in various fields including education. This change is in the form of a combination of 

various technologies so as to reduce the barrier between the physical, digital and biological worlds. 

This revolution is marked by the emergence of artificial intelligence, robots, nanotechnology, quantum 

computers”. The other said “Industry 4.0 is an era where human power will be largely replaced by 

machines”. But, mostly candidate science teachers state that Industry 4.0 has a positive impact on the 

education process, makes pupils more motivated to learn and makes learning more varied. A more 

detailed explanation of each of the changing trends in education is presented in table 1 below. 

Tabel 1. Teachers perception towards education trends. 

Trends 
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 (%) 

Positive Negative 

• Learning is diverse time and place 83 17 

• Pupils can personalized their learning 78 22 

• Learning is free choice 55 45 

• Emphasis on project learning 94 6 

• There be more hands-on activity 98 2 

• Drill data interpretation skill 96 4 

• Change in assessment   80 20 

• Student ownership 32 68 

• Teacher as a mentor 74 26 

The first trend is a change in the learning process that used to be only direct or face-to-face at a 

certain time but now it can be done anywhere and anytime. Based on table 1, it is known that 83% of 

candidate science teachers have positive perception toward this change. Besides in class, science 

learning can be done outside the classroom, in museums, zoos and botanical gardens [14]. Various 

studies also show that learning outside the classroom can increase student motivation and learning 

outcomes, especially related to knowledge of the environment [15].  The second trend is the change in 

the learning process that can be personalized according to the needs of pupils. Based on figure 2 it is 

known that the candidate science teachers have a very good understanding that each student has a 

different way of learning, even though there are 16% of them cannot correctly state the types of 

student learning styles. Regarding personalization for assessment in learning, candidate science 

teachers have varied responses about giving remedial and enrichment. 

The third trend is that pupils have the freedom to choose how they learn. It is known that 70% of 

candidate science teachers are familiar with blended learning but only 53% know about flipped 

classroom. Blended learning is a formal education program in which pupils get material online and 

pupils have control over the time, place, process, and / or speed of the learning process that they do 

[16]. Blended learning is preferred by those who are digital native [17] and is known positively can 

increase student learning outcomes [18]. Flipped classroom is a reversal of the learning process that 

used to be an understanding of material in the classroom and assignments at home turned into a 

process of doing work at school and understanding the material at home [19]. The fourth trend 

characterized by the learning process will be dominated by project activities. Respondents had a very 

positive assessment related to strengthening project activities in learning. Candidate science teachers 

agree that project activities have a positive impact on students and are suitable for use in science 

learning. Study also stated that project activities can improve students learning outcomes [20] and 

learning motivation [21]. Imania mentioned that using a kind of blended learning or hybrid learning 

can develop student competencies such as: educational competence, competence for technological, 

competence in globalization, competence in future strategies, and conselor competence [22] 
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Only 17% of natural science teacher candidates do not understand the various science projects. 

There were various project ideas written by respondents, including the manufacture of water filter 

equipment, conventional biotechnology projects, cell model making and the manufacture of renewable 

energy applications. The Fifth Trend is that the learning process will be dominated by hands-on 

activities. Hands-on activities can increase students' interest in learning science [23]. Based on table 1 

it is known that 98% of candidate science teachers have a very positive response to hands-on activities 

for students in science learning.  

The sixth and seventh trends relate to assessments in learning and emphasis on aspects of data 

interpretation. Based on table 1 it is known that, candidate science teachers have a positive response to 

the demands of the assessment aspects that emphasize the interpretation of data. Candidate science 

teachers also understand that students must be given a variety of assessment methods. The eighth trend 

is related to curriculum that should adjust to the needs of students. Only 32% of candidate science 

teachers showed positive responses due to statements related to the freedom of students in choosing 

the learning curriculum. Candidate science teachers tend to give negative responses to express 

disapproval because curriculum changes are rather difficult in Indonesia because the curriculum 

design in Indonesia still involves the government system through political channels and must proceed 

with the approval of the law. In the ninth trend, the candidate science teacher shows a positive 

response to the change in the role of the teacher who was once a source of learning and the distribution 

of knowledge being a mentor for students. 

3.3.  Teachers ICT Knowledge 

 

Figure 3. Teachers ICT knowledge. 

 

Based on figure 3 it can be seen that the average knowledge of candidate science teachers about 

educational technology is only limited to certain technologies. The most widely known educational 

technology by teachers is the Ruang Guru [24], Rumah Belajar Kemendikbud, PhET and Wordpress. 

Educational technologies not yet well known by respondents include Moodle, Goesmart, Paper.li, 

Bulletin boards, Haikudeck, Wardaya college, Plickers, Versali, and Augmented reality.  

4.  Conclusion 

Facing disruptive changes due to Industry 4.0 in education process need teacher readiness and 

teacher’s initial knowledge of changes themselves. Teacher should already have skills that need to be 
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trained in pupils in the future, teachers must know the changing trends in education and teachers 

should get to know a lot of education technology because further mostly education process will be 

integrated with technology. Based on the data found, it is known that prospective science teachers 

already have a good perception of changes in the world of education due to the Industry 4.0. 

References 

[1] Lasi H, Fettke P, Kemper H.-G, Felf T and Hoffman M 2014 Bus. Inf. Syst .Eng. 6 239-42. 

http://doi.org/10.1007/s12599-014-0334-4. 

[2] Chung M and Kim J 2016 KSII Transactions on Internet and Information Systems. 10  

1311-20 https://doi.org/10.3837/tiis.2016.03.020 

[3] Dombrowski U and Wagner T 2014 Proc. CIRP Conf. on Manufacturing Sys. (Windsor) vol 17 

(Amsterdam: Elsevier) p 100-05 http://doi.org/10.1016/j.procir.2014.01.077  

[4] Mougenot C 2016 J. of JSEE. 64 44 http://doi.org/10.4307/jsee.64.5_39  

[5] Fisk P 2017 Education 4.0 ... the future of learning will be dramatically different, in school and 

throughout life. Retrieved August 23, 2019, from 

https://www.thegeniusworks.com/2017/01/future-education-young-everyone-taught-

together/ 

[6] Puncreobutr V 2016 Humanitarian and Socio-Economic Sciences 2 92–7. Retrieved from 

http://scopuseu.com/scopus/index.php/hum-se-sc/article/view/188 

[7] Furtak E M, Seidel T, Iverson H and Briggs D C 2012 Review of Educational Research 82 300–

29. https://doi.org/10.3102/0034654312457206 

[8] Handayani S and Wilujeng I 2017 Jurnal Pendidikan Matematika dan Sains 5 22–35. 

https://doi.org/10.21831/jpms.v5i1.13537 

[9] Uçar S 2015 The use of technology in teaching science to young children. In K. C. Trundle & 

M. Saçkes (Eds.), Research in Early Childhood Science Education (Dordrecht: Springer) 

https://doi.org/10.1007/978-94-017-9505-0 

[10] Sheikh Abdullah S H 2016 Malaysian Online Journal of Educational Technology 4 68–76 

https://www.mojet.net/frontend//articles/pdf/v4i4/v04-i04-05pdf.pdf 

[11] Aziz Hussin A 2018 International Journal of Education and Literacy Studies 6 92–97. 

https://doi.org/10.7575/aiac.ijels.v.6n.3p.92 

[12] Turiman P, Omar J, Daud A M and Osman K 2012 Proc. UKM Teaching and Learning 

Congress vol 59 (Amsterdam: Elsevier) p 110–16 

https://doi.org/10.1016/j.sbspro.2012.09.253 

[13] Windschitl M 2009 Cultivating 21st Century Skills in Science Learners: How Systems of 

Teacher Preparation and Professional Development Will Have to Evolve. Retrieved from 

https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_072614.

pdf 

[14] Soh T M T and Meerah T S M 2017 Asian Social Science 9 1–8. 

https://doi.org/10.5539/ass.v9n16p1. 

[15] Ayotte-Beaudet J-P, Potvin P, Lapierre H G and Glackin M 2017 EURASIA J. Math., Sci Tech 

13 5343–63 https://doi.org/10.12973/eurasia.2017.00833a 

[16] Staker H and Horn M B 2012 Classifying K-12 Blended Learning. Innosight Institute (Inno 

Sight Institute). 

[17] Nazarenko A L 2015 Proc. The XXVI Annual Int. Academic Conf. Language and Culture vol 

200 (Amsterdam: Elsevier) p 77–82. https://doi.org/10.1016/j.sbspro.2015.08.018  

[18] Vernadakis N, Giannousi M, Derri V, Michalopoulos M and Kioumourtzoglou E 2012 Proc. 

INSODE vol 1 (Amsterdam: Elsevier) p 439–43 https://doi.org/10.1016/j.protcy.2012.02.098   

[19] Gilboy M B, Heinerichs S and Pazzaglia G 2015 Journal of Nutrition Education and Behavior 

47 109–14 https://doi.org/10.1016/j.jneb.2014.08.008. 

[20] Ergül N R and Kargın E K 2014 Proc. LINELT (Antalya) vol 136 (Amsterdam: Elsevier) p 537–

41. https://doi.org/10.1016/j.sbspro.2014.05.371 

http://doi.org/10.1007/s12599-014-0334-4
https://doi.org/10.3837/tiis.2016.03.020
http://doi.org/10.1016/j.procir.2014.01.077
http://doi.org/10.4307/jsee.64.5_39
https://www.thegeniusworks.com/2017/01/future-education-young-everyone-taught-together/
https://www.thegeniusworks.com/2017/01/future-education-young-everyone-taught-together/
http://scopuseu.com/scopus/index.php/hum-se-sc/article/view/188
https://doi.org/10.3102/0034654312457206
https://doi.org/10.21831/jpms.v5i1.13537
https://doi.org/10.1007/978-94-017-9505-0
https://www.mojet.net/frontend/articles/pdf/v4i4/v04-i04-05pdf.pdf
https://doi.org/10.7575/aiac.ijels.v.6n.3p.92
https://doi.org/10.1016/j.sbspro.2012.09.253
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_072614.pdf
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_072614.pdf
https://doi.org/10.5539/ass.v9n16p1
https://doi.org/10.12973/eurasia.2017.00833a
https://doi.org/10.1016/j.sbspro.2015.08.018
https://doi.org/10.1016/j.protcy.2012.02.098
https://doi.org/10.1016/j.jneb.2014.08.008
https://doi.org/10.1016/j.sbspro.2014.05.371


The 5th International Seminar on Science Education

Journal of Physics: Conference Series 1440 (2020) 012090

IOP Publishing

doi:10.1088/1742-6596/1440/1/012090

7

 

 

 

 

 

 

[21] Hasni A, Bousadra F, Belletête V, Benabdallah A, Nicole M C and Dumais N 2016 Studies in 

Science Education 52 199–231. https://doi.org/10.1080/03057267.2016.1226573 

[22] Imania K A N and Munawar I 2019 PETIK 5 34  https://doi.org/10.31980/jpetik.v5i2.569   

[23] Prokop P and Fančovičová J 2017 Journal of Biological Education 51 305–14. 

https://doi.org/10.1080/00219266.2016.1217910 

[24] Rahadian D, Rahayu G and Oktavia R R 2019 PETIK 5 11–21 

http://doi.org/10.31980/jpetik.v5i1.489  

 

Acknowledgments 

We thank to LPDP as Indonesia Endowment Fund for Education for financial support during study 

period. 

 

https://doi.org/10.1080/03057267.2016.1226573
https://doi.org/10.31980/jpetik.v5i2.569
https://doi.org/10.1080/00219266.2016.1217910
http://doi.org/10.31980/jpetik.v5i1.489

