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ABSTRACT 

The ongoing transformations brought about by globalization have led to a shift from an 
industrial society to an information society, and the developments referred to as the Industry 
4.0 process have triggered significant changes in working life and in nearly all aspects of human 
life. In this most recent stage of societal evolution throughout history - the information society 
- major transformations have occurred in terms of production management and in crucial areas 
of life such as health, education, and the environment. This study analyzes the concept of 
Education 4.0, which reflects the impact of Industry 4.0 on the field of education, and examines 
potential changes that may arise in current educational systems. Today, technology continues 
to evolve rapidly, and it is of great importance to train a workforce capable of adapting to the 
technological demands of modern working life. By taking into account the fundamental 
elements of the Education 4.0 stage, this study aims to analyze how an education system 
compatible with technological advancements and free from technological anxieties can be 
shaped. In the century we live in, technological unemployment concern is an important social 
policy problem. Compliance with the education 4.0 process is of great importance in preventing 
technological unemployment concerns. The Education 4.0 process attaches great importance to 
the adaptation of the education system to technological developments. The new student-
centered education system aims to prevent technological unemployment. In our study, the 
education 4.0 process is discussed in all its aspects. In addition, all studies carried out so far on 
the subject were examined and a general evaluation was made. 
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1.INTRODUCTION 

In today's world, s�gn�f�cant transformat�ons are occurr�ng �n all aspects of soc�al l�fe as a result 

of global�zat�on. The cont�nuous advancements �n technology and the challenges of adapt�ng to 

these technolog�es are becom�ng �ncreas�ngly ev�dent �n every sphere of soc�ety. When we 

exam�ne the h�stor�cal transformat�on of soc�al structures, we see that the �nvent�on of the steam 

eng�ne marked the F�rst Industr�al Revolut�on, the d�scovery of electr�c�ty tr�ggered the Second 

Industr�al Revolut�on, and developments �n management and �nformat�on technolog�es la�d the 

foundat�on for the Th�rd Industr�al Revolut�on. The advances �n d�g�tal�zat�on and computer 

technology have paved the way for the emergence of the Fourth Industr�al Revolut�on (Öztemel 

2018: 26). 

Var�ous stud�es have been conducted on the �mpact of the Industry 4.0 process on soc�al l�fe. 

L�ao and colleagues have analyzed several such stud�es. As d�g�tal product�on (�nclud�ng 

product�on methods, technology, and data exchange), the �ntegrat�on of commun�cat�on 

networks (the Internet of Th�ngs), smart manufactur�ng, and cyber-phys�cal systems emerge, 

we w�tness s�gn�f�cant transformat�ons �n the qual�ty of products and serv�ces offered to soc�ety 

(L�ao et al., 2017: 3609). 

W�th the Industry 4.0 product�on process, the s�ze of produced goods and serv�ces has been 

reduced, wh�le the�r capab�l�t�es have �ncreased. Commun�cat�on �s now establ�shed w�th 

customers when necessary, prov�d�ng post-sale support. Meanwh�le, the soc�al compos�t�on of 

occupat�ons �n the product�on process has sh�fted. Jobs have begun to fragment. Core 

profess�ons have been subd�v�ded �nto �ntermed�ate profess�ons, wh�ch �n turn have spl�t �nto 

sub-profess�ons. As a result, the pace of human labor has begun to al�gn w�th that of mach�nes, 

mak�ng human work capac�ty �ncreas�ngly dependent on mach�nery. Furthermore, 

developments �n art�f�c�al �ntell�gence suggest that those who fa�l to adapt to technolog�cal 

changes may face technolog�cal unemployment—reveal�ng a r�s�ng level of technolog�cal 

anx�ety. To prevent technolog�cal unemployment and m�t�gate the negat�ve effects of Industry 

4.0 wh�le h�ghl�ght�ng �ts pos�t�ve aspects, �t �s essent�al to �n�t�ate new transformat�ons �n the 

f�eld of educat�on. The reflect�on of the Industry 4.0 process �n educat�on �s referred to as 

Educat�on 4.0 (Puncreobutr 2016: 92; Öztemel  2018: 25). 

 2.TRANSITION TO THE INDUSTRY 4.0 PROCESS  

 

W�th the trans�t�on to an �nformat�on soc�ety and the �ncreas�ng dom�nance of computer 

technolog�es �n soc�al l�fe, �t has been observed that employees operate �n l�ne w�th the pace of 

mach�nes and are now able to generate alternat�ve solut�ons to problems that could not be 

resolved under normal work�ng cond�t�ons, thanks to advancements �n computer technology. In 
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fact, �t has even been w�tnessed that computers can develop the�r own languages to 

commun�cate w�th one another. As a result of the developments brought about by Industry 4.0, 

competenc�es such as technology product�on, research and development, market�ng, 

entrepreneursh�p, computat�onal th�nk�ng, cod�ng, and alternat�ve problem-solv�ng have come 

to the forefront (Bayburt, Eğ�n 2021: 137). 

The core components of the Fourth Industr�al Revolut�on can be class�f�ed as follows (Öztemel  

2018: 26): 

 Autonomous Robots: W�th Industry 4.0, robots used �n product�on management are 

capable of mak�ng �ndependent dec�s�ons and resolv�ng �ssues dur�ng the manufactur�ng 

process. 

 Smart Informat�on Networks: Computers commun�cate both w�th each other and w�th 

humans v�a software, manag�ng data exchanges and oversee�ng d�g�tal commun�cat�ons. 

 System Integrat�on: In product�on management, all systems are capable of mak�ng 

�ndependent dec�s�ons but must operate �n coord�nat�on w�th one another. 

 Cyber-Phys�cal Systems: These systems ensure commun�cat�on and a hol�st�c approach 

to manufactur�ng processes �n product�on management. 

 Cybersecur�ty Systems: Cybersecur�ty plays a key role �n ensur�ng that all 

organ�zat�onal and operat�onal act�v�t�es are carr�ed out safely, protect�ng aga�nst 

cyberattacks. 

 Internet of Th�ngs (IoT): Commun�cat�on between objects across soc�ety—pr�mar�ly 

�n product�on management—�s made poss�ble through IoT protocols. 

 B�g Data Analyt�cs: The volume of data produced �n d�g�tal env�ronments grows each 

year. Through comprehens�ve and deta�led analys�s of b�g data, bus�nesses can access 

the necessary �nformat�on to support effect�ve dec�s�on-mak�ng. Prov�d�ng the r�ght 

�nformat�on at the r�ght t�me and place �s cr�t�cal �n th�s process. 

 Cloud Comput�ng: Cloud technology offers cost-effect�ve solut�ons for both data 

storage and software use. 

 S�mulat�on and Augmented Real�ty: Industry 4.0 enables the �ntegrat�on of real-world 

and s�mulated env�ronments. In the case of a system malfunct�on, v�rtual models can be 

used to repa�r the actual system. 

 Add�t�ve Manufactur�ng and 3D Pr�nt�ng: In product�on management, enter�ng 

model spec�f�cat�ons �nto a computer and us�ng 3D pr�nters enables the creat�on of 

products w�th des�red character�st�cs. 

 Prevent�ve Ma�ntenance: In the Industry 4.0 process, workers operate on a cont�nuous 

product�on l�ne under a completely transformed occupat�onal structure. S�nce mach�nes 

must run cont�nuously, prevent�ve ma�ntenance �s essent�al to avo�d costly breakdowns 

and reduce product�on d�srupt�ons. 
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The Industry 4.0 process �ntroduces not only �nnovat�ons brought about by d�g�tal�zat�on �n 

product�on management but also the emergence of smart products. Each manufactured product 

ga�ns a un�que �dent�ty. Robots operate w�th�n cyber-phys�cal systems by rece�v�ng �nstruct�ons 

from d�g�tally �ntegrated parts, �nteract�ng w�th humans, and tak�ng the�r place �n the product�on 

process (Özsoylu 2017: 52–53). 

3-REFLECTION OF THE INDUSTRY 4.0 PROCESS ON EDUCATION 4.0 

Throughout h�story, �ndustr�al revolut�ons have reshaped soc�et�es and paved the way for the 

transformat�on of �nd�v�duals who make up those soc�et�es. After every �ndustr�al revolut�on, 

ensur�ng that �nd�v�duals adapt to technolog�cal �nnovat�ons and allev�at�ng technolog�cal 

anx�ety has always rel�ed on educat�on. In parallel w�th the developments that emerged from 

each �ndustr�al revolut�on, the f�eld of educat�on has evolved through phases known as 

Educat�on 1.0, Educat�on 2.0, Educat�on 3.0, and Educat�on 4.0. Stud�es by Wyman, Sad�ku, 

Omotoso, Puncreobutr, and Lopez have d�scussed the reflect�ons of �ndustr�al revolut�ons on 

the f�eld of educat�on (Oktay, Yüzer 2013: 357). 

Educat�on 4.0 �s the approach that has emerged as part of the Industry 4.0 process, emphas�z�ng 

d�g�tal�zat�on, flex�b�l�ty, and personal�zed learn�ng �n educat�on. It presents a dynam�c model 

that redef�nes the value and use of knowledge through d�g�tal �ntegrat�on �n the educat�on 

process (Hal�l� 2019: 63). Advances �n technology naturally requ�re adaptat�on and the 

transformat�on of educat�on systems. Educat�on 4.0 adopts a student-centered learn�ng model, 

allow�ng learners to manage the�r own learn�ng processes, choose learn�ng paths that al�gn w�th 

the�r �nterests, and eff�c�ently use the�r personal talents. S�nce technology �s constantly 

evolv�ng, th�s model also a�ms for cont�nuous change and development �n educat�on (Aden�y� 

et al., 2024: 1676; Dağaşan 2025: 39). 

The transformat�on �n educat�on over t�me can be outl�ned as follows (Öztemel 2018: 26–27; 

Dağaşan 2025: 39; Bayburt, Eğ�n 2021: 145; Asıl et al., 2024: 23): 

Educat�on 1.0 

Before the �ndustr�al revolut�on, dur�ng the era of agr�cultural product�on, educat�onal act�v�t�es 

were carr�ed out pr�mar�ly to meet bas�c surv�val needs. W�th the �ndustr�al revolut�on �n the 

18th century, educators became the central f�gures �n educat�on. They �dent�f�ed and 

d�ssem�nated the essent�al knowledge learners needed. Dur�ng th�s t�me, learners typ�cally 

followed the educators and attempted to apply the teach�ng methods used. Efforts were made 

to develop new teach�ng methods (Ram�rez, Montoya et al., 2021: 90; Öztemel  2018: 26). 

Educat�on 2.0 

Educat�on 2.0 emerged �n the early 20th century. Its pr�mary goal was to tra�n �nd�v�duals for 

act�ve roles �n �ndustry (Zeng�n 2022: 330). Educat�onal �nst�tut�ons were des�gned s�m�larly to 

�ndustr�al product�on systems, operat�ng on �nput-output-feedback pr�nc�ples. Standard�zat�on 

�n educat�onal �nst�tut�ons and exam systems was emphas�zed (B�rekul, 2020, p.5). For the f�rst 

t�me, technology and the �nternet were �ntroduced to both educators and learners, ra�s�ng the 

�mportance of educat�ng �nd�v�duals who could adapt to technolog�cal advancements (Ram�rez, 

Montoya et al., 2021: 91). 
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Educat�on 3.0 

Towards the end of the 20th century, the r�se of computer�zat�on and automat�on, as part of the 

Th�rd Industr�al Revolut�on, led to the emergence of Educat�on 3.0. Technolog�cal 

developments began to s�gn�f�cantly �nfluence soc�al l�fe, mak�ng adaptat�on to technology 

cruc�al for both educators and learners. In th�s phase, learners were no longer pass�ve rec�p�ents 

of knowledge—they also became contr�butors. Educators and learners began to act 

collaborat�vely. The learn�ng process �n Educat�on 3.0 �s supported by v�rtual tools, pract�cal 

env�ronments, and mult�med�a platforms (Quresh� et al., 2021: 31). 

Educat�onal �nst�tut�ons began funct�on�ng l�ke open systems engag�ng w�th soc�ety, a�m�ng to 

produce graduates w�th qual�f�cat�ons. Th�s approach largely cont�nued �nto the early 21st 

century (Konca 2020: 5; Emb� 2018: 7). 

 

Educat�on 4.0 

W�th the �nfluence of Industry 4.0, the concept of Educat�on 4.0 has come to the forefront, 

where �nnovat�on becomes a fundamental component of the educat�on system. In the age of 

global�zat�on and the �nformat�on soc�ety, �nnovat�on �s cons�dered essent�al for ach�ev�ng 

success �n global compet�t�on. 

The trans�t�on to the Industry 4.0 era and the �nformat�on soc�ety has necess�tated constant 

adaptat�on to technolog�cal developments. Cont�nuous changes �n technology requ�re 

educat�onal tools to be frequently updated, and demand a cont�nuous, adapt�ve learn�ng process. 

The core ph�losophy of Educat�on 4.0 �s l�felong learn�ng. Thus, Educat�on 4.0 �s not merely an 

educat�on model; �t �s a way of l�fe that emphas�zes analyt�cal th�nk�ng, �nnovat�on, eff�c�ency, 

knowledge shar�ng, and career development (Öztemel 2018: 27). 

Educat�on 4.0 appears �n all areas of soc�al l�fe as a l�festyle that fosters a workforce adapted to 

technology and free from technolog�cal anx�ety. It a�ms to �nst�ll cr�t�cal th�nk�ng hab�ts, 

promote explorat�on, encourage the generat�on of alternat�ve solut�ons, and enhance qu�ck 

th�nk�ng and dec�s�on-mak�ng �n the face of problems. 

In th�s process, a construct�v�st approach to learn�ng �s emphas�zed, �ncorporat�ng the follow�ng 

�nstruct�onal d�mens�ons: 3R (Recall�ng, Relat�ng, Ref�n�ng) — for regulat�ng understand�ng, 

3I (Inqu�r�ng, Interact�ng, Interpret�ng) — for promot�ng research, 3P (Part�c�pat�ng, 

Process�ng, Present�ng) — for reach�ng conclus�ons (Gomaratat 2015: 5; Öztemel 2018: 27; 

Kocaman, Karaoğlu et al., 2020: 149). 

4.TRANSFORMATION IN THE ROLES OF EDUCATORS AND LEARNERS IN THE 

EDUCATION 

In today's world, where technology �s constantly evolv�ng, the need to adapt to technolog�cal 

changes br�ngs cont�nu�ty to the f�eld of educat�on as well. The roles of educators and learners 

are cont�nuously transform�ng �n l�ne w�th these developments. Accord�ng to Ertmer and Newby 

(Ertmer, Newby 2013: 65), the learn�ng process has been s�gn�f�cantly affected by the 

w�despread use of the �nternet and Web 2.0 tools, the emergence of a new learner prof�le, and 
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the �mplementat�on of new educat�onal methods. Today’s learners, who th�nk and learn 

d�fferently, are often referred to as d�g�tal nat�ves, the net generat�on, or m�llenn�als. Both 

educators and learners use technology as a means of commun�cat�on, wh�ch necess�tates 

technolog�cal expert�se. The m�ndset and �nformat�on process�ng approaches of generat�ons 

who grew up w�th technology and those who encountered �t later �n l�fe d�ffer s�gn�f�cantly 

(Kocaman, Karaoğlu et al., 2020: 150). These d�ffer�ng v�ews also �nfluence the�r understand�ng 

of learn�ng. D�g�tal learners bel�eve that know�ng how to do a task �s more �mportant than just 

know�ng about the task. Th�s perspect�ve enables a more deta�led and or�g�nal understand�ng of 

tasks (Ertmer, Newby, 2013: 66). 

In a soc�ety that has trans�t�oned �nto the Industry 4.0 phase, learners have d�fferent learn�ng 

needs compared to the past; they are more technolog�cally �ncl�ned, tend to quest�on learn�ng 

processes, and analyze subjects �n deta�l. Learners �n the Educat�on 4.0 era feel a greater sense 

of respons�b�l�ty for the�r own learn�ng. Independent learn�ng �s emphas�zed at th�s stage. Wh�le 

learners undergo s�gn�f�cant transformat�ons �n the Educat�on 4.0 process, educators are also 

expected to exper�ence major sh�fts �n the�r dut�es and respons�b�l�t�es. Educators must embrace 

�nnovat�on �n the�r educat�onal strateg�es and pedagog�cal th�nk�ng, adopt�ng more student-

centered pract�ces. At th�s po�nt, the educator �s no longer a person who knows and transm�ts 

all knowledge, but �nstead takes on the role of a gu�de or consultant for the learner (Robertson 

2020: 260). 

The Educat�on 4.0 phase has also redef�ned the respons�b�l�t�es of educators �n an �ncreas�ngly 

global�zed world. Th�s sh�ft const�tutes a major transformat�on �n the roles w�th�n educat�on. 

Educators must be prepared for the�r new role as adv�sors �n the �nformat�on soc�ety shaped by 

global�zat�on. In today’s world, �nformat�on �s h�ghly d�verse, and �nformat�on pollut�on has 

become a s�gn�f�cant �ssue. To combat m�s�nformat�on, �t �s cruc�al that learners ga�n access to 

accurate knowledge. Therefore, learners must assume greater respons�b�l�ty �n th�s regard 

(Balay  2004: 61). 

5.DIGITAL TRANSFORMATION IN EDUCATION AND EDUCATION 4.0 

In the Educat�on 4.0 process, �t has become �ncreas�ngly �mportant for learners to ut�l�ze the�r 

sk�lls. New approaches �n educat�on are necessary to foster v�sual learn�ng, analyt�cal 

techn�ques, and the development of alternat�ve problem-solv�ng ab�l�t�es. To enhance qual�ty �n 

educat�onal �nst�tut�ons, educator cand�dates must be �ntegrated w�th technology. An 

�nnovat�on-focused approach w�ll be adopted �n th�s transformat�on process, and the learn�ng 

process w�ll evolve �nto a l�felong journey beg�nn�ng �n ch�ldhood (Öztemel 2018: 27). 

The Educat�on 4.0 process w�ll br�ng about profound changes and transformat�ons: 

1. Educat�onal and learn�ng act�v�t�es w�ll be conducted at d�fferent t�mes, us�ng var�ous 

tools and �n d�verse locat�ons. Therefore, the understand�ng of l�felong, anyt�me, and 

anywhere educat�on w�ll dom�nate. Learners w�ll rece�ve conceptual knowledge outs�de 

of formal �nst�tut�ons wh�le engag�ng �n face-to-face act�v�t�es for pract�cal knowledge 

(Öztemel 2018: 27). 
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2. W�th Educat�on 4.0, the evolv�ng demands of the �ndustry requ�re learners to be better 

prepared for the workforce. It �s essent�al that learners are gu�ded through an educat�onal 

process al�gned w�th the�r �nd�v�dual ab�l�t�es �n order to �ntegrate them successfully �nto 

work�ng l�fe. Learner-centered educat�on �s cruc�al for equ�pp�ng them w�th 

competenc�es and adaptab�l�ty (Bayburt, Eğ�n 2021: 146). 

3. Learners �n Educat�on 4.0 w�ll be able to des�gn the�r learn�ng processes us�ng the�r own 

personal dev�ces. They w�ll complete the�r educat�on through flex�bly structured 

programs based on personal preferences (Saxena , Bhat 2017: 20). 

4. S�nce learners w�ll be expected to work �ndependently �n Educat�on 4.0, they w�ll 

grav�tate toward project-based learn�ng. T�me management w�ll emerge as a cr�t�cal sk�ll 

that learners must acqu�re to prepare for the future �n organ�zat�onal and manager�al 

contexts (Gelen,  Dem�rc�oğlu 2020: 497). 

5. As learners become more �ndependent �n the learn�ng process, educators w�ll assume a 

central support�ng role. W�th the�r exper�ence, educators w�ll act as adv�sors to learners. 

In add�t�on to subject-matter expert�se, educators w�ll also need to develop counsel�ng 

sk�lls (Gelen 2019: 435). 

6. Due to technolog�cal advancements, numer�cal operat�ons are now performed v�a 

computers. Aoun emphas�zed that �nd�v�duals �n the Industry 4.0 era need data l�teracy, 

human l�teracy, and technolog�cal l�teracy. Today’s Soc�ety 5.0 focuses on data-dr�ven 

�ns�ghts, where software tools analyze data to generate �nterpretat�ons. In th�s context, 

soc�al needs are �dent�f�ed through data analys�s. Learners �n Educat�on 4.0 are expected 

to deconstruct data and establ�sh relat�onsh�ps between d�fferent data sets. Develop�ng 

�nterd�sc�pl�nary data analys�s sk�lls �s of �ncreas�ng �mportance. It �s essent�al to 

�ntegrate knowledge from seem�ngly unrelated areas to form mean�ngful wholes (Gelen, 

Dem�rc�oğlu 2020: 497). 

7. The exam�nat�on system for learners w�ll be ent�rely transformed �n Educat�on 4.0. 

Instead of trad�t�onal exams, the learn�ng process w�ll be assessed based on acqu�red 

knowledge, �ts appl�cat�on �n pract�ce, and the success of learners’ projects. The 

trad�t�onal exam-based system w�ll be replaced w�th performance and s�tuat�on-based 

evaluat�ons (Öztemel 2018: 28). 

8. Learners w�ll contr�bute to the development of course content and the�r feedback w�ll 

form the bas�s for the des�gn of learn�ng programs (Gelen, Dem�rc�oğlu 2020: 496). 

9. As learners become more autonomous, mentor�ng w�ll become w�despread, part�cularly 

through v�rtual mentors (Kocaman, Karaoğlu et al., 2020: 153). 

10. Learners w�ll be able to reg�ster for all courses and tra�n�ng programs onl�ne. Web 

�nterfaces and access systems w�ll become essent�al �n ensur�ng learners master the 

subject matter (Öztemel 2018: 28). 

11. Alongs�de Industry 4.0, new technolog�cal developments are transform�ng educat�onal 

processes. These new technolog�es have become an �ntegral part of educat�onal 
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programs for both learners and educators. It �s ant�c�pated that 13 spec�f�c technolog�es 

w�ll be act�vely �ntegrated �nto curr�cula (Öztemel 2018: 29; Kocaman, Karaoğlu et al., 

2020: 152): 

12. B�g data analyt�cs 

13. Implant technolog�es 

14. Cloud-based data storage 

15. Mob�le �nternet usage 

16. Internet of Th�ngs (IoT) 

17. Advanced robot�cs 

18. Automat�on 

19. Genet�c sc�ence 

20. Renewable energy and energy storage 

21. Use of autonomous dev�ces 

22. 3D pr�nt�ng technology 

23. Smart mater�als 

24. Use of unmanned veh�cles 

25. Blockcha�n and B�tco�n technology 

The current century �s character�zed by the prom�nence of operat�onal problems and the removal 

of geograph�cal constra�nts. Today, even the most remote l�brar�es are access�ble w�th just a 

cl�ck. The d�vers�ty of �nformat�on �s ev�dent across all f�elds. Cloud systems, art�f�c�al 

�ntell�gence, robot�cs, and mob�le technolog�es s�gnal an unprecedented transformat�on �n 

educat�onal �nst�tut�ons (Garr�son 2000: 2). 

D�g�tal transformat�on �n educat�on w�ll also br�ng changes to h�gher educat�on. Un�vers�ty 

programs w�ll pr�or�t�ze �nnovat�on. There w�ll be a sh�ft toward mult�d�sc�pl�nary programs, 

and adaptat�on to evolv�ng accred�tat�on processes w�ll be necessary. Stat�c programs w�ll g�ve 

way to flex�ble curr�cula that respond to cont�nuous change. Learners w�ll study �n personal�zed 

and autonomous learn�ng env�ronments (Asıl et al., 2024:26). 

6.LITETARURE REVIEW ON THE EDUCATION 4.0 PROCESS 

Stud�es analyz�ng the changes brought about by the Educat�on 4.0 process have become 

�ncreas�ngly �mportant today. To develop a comprehens�ve perspect�ve on Educat�on 4.0, �t �s 

benef�c�al to exam�ne var�ous stud�es ava�lable �n the l�terature. 

From the Educat�on 4.0 standpo�nt, Snape and Turnbull (2011) argued that the sk�lls requ�red 

by the modern era must be �ntegrated �nto the current educat�on system. Learners should be able 

to use the�r sk�lls �ndependently. If the sk�lls demanded by the era are not �ntegrated �nto the 
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educat�on system, negat�ve consequences may ar�se �n terms of econom�c welfare (Snape, 

Turnbull 2011: 149). 

Y�ngj�e (2013) �nvest�gated how the Industry 4.0 process would �mpact the Ch�nese educat�on 

system, exam�n�ng the effects of Industry 4.0 on the educat�on system and the work�ng l�fe of 

both educators and learners �n the current century (Y�ngj�e 2013: 65-72). 

In the�r 2016 study, Wallner and Wagner observed that the Educat�on 4.0 process creates a 

complex s�tuat�on �n teach�ng and research due to �ntercultural perspect�ves, mult�cultural 

structures, mob�le appl�cat�ons, personal�zed and �ndependent learn�ng plans, d�vers�ty of 

�nformat�on, and new opportun�t�es for learners (Wallner et al., 2016: 155). 

Häkk�nen and colleagues emphas�zed the need for a new pedagog�cal perspect�ve �n educator 

tra�n�ng. The authors conducted research on solv�ng problems w�th alternat�ve approaches and 

strateg�c v�ewpo�nts, as well as on the var�ous ways �nformat�on and commun�cat�on 

technolog�es can be ut�l�zed (Häkk�nen et al., 2017: 25-41). 

In a sem�nar explor�ng the relat�onsh�ps between Industry 4.0 and Educat�on 4.0, Ros�k stated 

that Industry 4.0 would br�ng about rad�cal changes �n educat�on and exam�ned the synerg�st�c 

�nteract�on between Industry 4.0 and Educat�on 4.0 (Ros�k, 2017). 

Valtonen and colleagues attempted to measure how prepared prospect�ve educators are w�th the 

sk�lls requ�red by today’s world. Emphas�z�ng the necess�ty for current and future learners to 

possess the sk�lls to ut�l�ze technology, they also argued that educators need to be competent �n 

us�ng �nformat�on and commun�cat�on technolog�es (Valtonen et al., 2017: 15-31). 

Sahl�n et al. (2017) stud�ed the �mpact of �nformat�on and commun�cat�on technolog�es �n 

pr�mary schools �n Sweden, assert�ng that fac�l�tat�ng learners’ use of computer technolog�es �n 

early educat�on would make teach�ng and learn�ng more effect�ve (Sahl�n et al., 2017: 561-579). 

Smyrnova-Trybulska and colleagues researched technology, sc�ence, mathemat�cs, and 

eng�neer�ng educat�on top�cs. They argued that the use of robots �n educat�onal �nst�tut�ons �s a 

necess�ty for today’s �nterd�sc�pl�nary educat�on (Smyrnova et al., 2017: 296-312). 

Hannaway and Steyn (2017) ut�l�zed research methods such as v�sual med�a, f�eld notes, and 

sem�-structured �nterv�ews. They �nvest�gated educators’ exper�ences w�th technolog�cal 

pedagogy and content knowledge to explore how technology can be �ntegrated �nto the 

educat�on system (Hannaway, Steyn, 2017: 1745-1759). 

Öztemel (2018), �n h�s study, prov�ded a deta�led analys�s of the Educat�on 4.0 concept, argu�ng 

that the educat�on system �s transform�ng �nto an �nnovat�on-focused structure through 

�ntegrat�on w�th technolog�cal developments. He expla�ned the components of the Educat�on 

4.0 system and how system�c transformat�on can be ach�eved (Öztemel 2018: 25-30). 

In 2019, Hal�l� exam�ned the effects of Industry 4.0 on educat�on and �dent�f�ed four key factors 

to overcome challenges �n the Educat�on 4.0 process. F�rst, learn�ng env�ronments should be 

redes�gned us�ng collaborat�on charts and smart boards. Second, technology-appropr�ate 

educat�onal processes should be �mplemented. Th�rd, flex�ble, technology-based new curr�cula 
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should be �ntegrated �nto the trad�t�onal educat�on system. Fourth, technolog�cal advances must 

be ut�l�zed �n educat�on to benef�t both educators and learners (Hal�l�, 2019: 63-69). 

Sull�van and colleagues (2020) analyzed out-of-school educat�on programs to enhance learners’ 

personal sk�lls �n the current century. They argued that the Br�dge21 model could �mprove 

learners’ personal sk�lls from var�ous perspect�ves (Sull�van et al., 2020: 1-17). 

Gelen and Dem�rc�oğlu (2020) evaluated the current educat�on system by �nvest�gat�ng whether 

Educat�on 4.0 d�mens�ons vary accord�ng to d�fferent var�ables. They found no s�gn�f�cant 

d�fferences �n student part�c�pat�on-based curr�culum and gu�dance-focused educat�on 

d�mens�ons by gender, f�eld, or exper�ence. S�m�larly, no s�gn�f�cant d�fferences were observed 

�n educators’ gender or grade levels (Gelen, Dem�rc�oğlu 2020:495-512). 

Vodenko and Lyausheva (2020) researched the Educat�on 4.0 process and developed a 

management and organ�zat�on model w�th�n the framework of new educat�onal transformat�ons. 

They concluded that �ntellectual cap�tal �s a cruc�al product�on factor �n sc�ence and educat�on 

systems and stated that human �ntell�gence need not dom�nate �n th�s context (Vodenko et al., 

2020:549-564). 

Kocaman-Karoğlu and colleagues �nvest�gated the effects of d�g�tal transformat�on �n educat�on 

systems. Accord�ng to the authors, deta�led exam�nat�on of tools and methods �n d�g�tal�zat�on 

processes w�ll be extremely �mportant for ach�ev�ng d�g�tal transformat�on goals �n educat�on, 

espec�ally �n develop�ng countr�es (Kocaman-Karoğlu et al., 2020: 147-158). 

In a qual�tat�ve study by Bayburt and Eğ�n (2021), �t was noted that technology changes the 

des�red prof�le of educators and learners. Educators w�th algor�thm�c th�nk�ng hab�ts, developed 

cod�ng and problem-solv�ng sk�lls are �mportant �n the new educat�on system (Bayburt, Eğ�n, 

2021: 137-154). 

Khandelwal et al. (2022) emphas�zed that Educat�on 4.0 �s a reflect�on of the Industry 4.0 

process and that educat�onal �nst�tut�ons are undergo�ng a transformat�on. They attempted to 

present how the new system can be �mplemented �n develop�ng countr�es (Khandelwal, 2022: 

364-380). 

Gürsev (2022) sought to �dent�fy wh�ch �nnovat�ve methods the Educat�on 4.0 concept requ�res. 

Us�ng the TOPSIS method, he selected the most effect�ve �nnovat�ve educat�on �nst�tut�on by 

cons�der�ng expert op�n�ons from four d�fferent �nst�tut�ons w�th d�st�nct features (Gürsev, 2022: 

162-169). 

Mustafa and Em�ne Asıl (2024) analyzed the essent�al character�st�cs educators and learners 

should possess w�th�n the Educat�on 4.0 process. They deta�led the sk�lls educators need, 

emphas�z�ng that the new educat�onal understand�ng requ�red by Educat�on 4.0 demands 

educators who are globally aware, student-centered, free from technolog�cal anx�et�es, open to 

collaborat�on, prof�c�ent �n data analys�s, and capable of alternat�ve problem-solv�ng (Asıl et 

al., 2024: 21-39). 

Dağaşan (2025) conducted a qual�tat�ve study exam�n�ng the effects of d�stance educat�on 

pract�ces on educators w�th�n the context of Educat�on 4.0. The study h�ghl�ghted that 
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strengthen�ng technolog�cal �nfrastructure, prov�d�ng feedback and support serv�ces can make 

v�rtual classroom env�ronments more eff�c�ent (Dağaşan, 2025: 38-57). 

7. FUTURE EXPECTATIONS IN THE EDUCATION 4.0 PROCESS’’ A NEW 

STUDENT-CENTERED EDUCATION SYSTEM’’ 

The Educat�on 4.0 process, wh�ch �s a human-centered and purpose-dr�ven educat�onal 

approach, represents a new transformat�on for educators and learners who adapt to technology. 

Educat�on 4.0 �ntroduces an educat�onal system that can operate �ndependently beyond the 

boundar�es of educat�onal �nst�tut�ons, emphas�z�ng personal�zed and project-based learn�ng. 

The emergence of global�zat�on and the knowledge soc�ety, the development of d�g�tal 

technology, fast �nternet, and h�gh-performance dev�ces have also brought changes �n human 

cap�tal. In the new educat�on system, educators and learners w�ll be fam�l�ar w�th concepts such 

as art�f�c�al �ntell�gence, robots, and the Internet of Th�ngs. Dur�ng the Educat�on 4.0 era, both 

educators and learners must accept that s�mply obta�n�ng a d�ploma w�ll no longer be suff�c�ent 

for secur�ng employment. 

In the Industry 4.0 and Educat�on 4.0 era, �nd�v�duals must ga�n expert�se and competence �n 

the�r f�elds of work and cont�nuously renew themselves �n l�ne w�th chang�ng cond�t�ons. It �s 

cruc�al to be free from technolog�cal anx�et�es and to adapt to technology dur�ng th�s process. 

Spec�al tra�n�ng for educators al�gned w�th d�g�tal transformat�on �s of great �mportance �n the 

Educat�on 4.0 process. The values and behav�ors of educators s�gn�f�cantly �nfluence learners, 

soc�ety, and colleagues �n the same profess�on. Be�ng knowledgeable about the new 

technolog�es embedded �n the Educat�on 4.0 process �s also essent�al. Integrat�ng the ex�st�ng 

educat�on system w�th new technolog�es �s cr�t�cal for the qual�ty and performance of educat�on. 

It �s of great �mportance that educators acqu�re the qual�f�cat�ons requ�red by the new system 

and transm�t these values to learners. Therefore, educators must cont�nuously develop the�r 

personal and profess�onal qual�f�cat�ons �n accordance w�th soc�etal developments (Asıl et al., 

2024: 33). 

Educators should equ�p learners w�th mult�l�teracy sk�lls and teach them transformat�ve 

competenc�es. Work�ng cond�t�ons are cont�nuously chang�ng �n the Industry 4.0 process. 

Learners need to be prepared for future uncerta�nt�es. Educators must prov�de problem-solv�ng 

or�ented educat�on and ensure technolog�cal adaptab�l�ty. Educat�onal adm�n�strators must 

cont�nuously develop learn�ng env�ronments �n the�r �nst�tut�ons �n l�ne w�th technolog�cal 

�nnovat�ons and strengthen educat�onal �nfrastructure. Support programs should be prov�ded 

cons�der�ng learners’ personal sk�lls and needs. Measures must be taken to protect learners’ 

phys�cal and mental health, combat v�olence, and prov�de emot�onal support (Dağaşan 2025: 

52; Asıl et al., 2024: 33). 

 

 

 

 

LIBERTE JOURNAL (ISSN:0024-2020) VOLUME 13 ISSUE 7 2025

PAGE NO: 313



8.CONCLUSION 

The trans�t�on to the �nformat�on soc�ety stage and subsequent developments, along w�th the 

emergence of the Industry 4.0 process and �ts reflect�ons �n the f�eld of educat�on, have led to a 

s�gn�f�cant transformat�on �n recent years, spann�ng from pr�mary educat�on to h�gher 

educat�on. 

Educat�on 4.0 has brought �mportant changes to the fundamental roles of educators: F�rstly, 

pedagog�cal �mprovements and �nnovat�ons have come to the forefront. In the Educat�on 4.0 

process, educators no longer serve merely as prov�ders of knowledge; they also transform �nto 

fac�l�tators of learners’ understand�ng and �nterpreters of data produced by learners. Secondly, 

a new management and organ�zat�onal structure based on technology and art�f�c�al �ntell�gence 

has emerged �n educat�onal �nst�tut�ons, espec�ally �n the dec�s�on-mak�ng processes. Th�rdly, 

educators are expected to have a strong technolog�cal �nfrastructure dur�ng the adaptat�on 

process. Moreover, both educators and learners w�ll be requ�red to serve as eth�cal agents who 

act�vely part�c�pate �n educat�on, address�ng the eth�cal d�mens�ons of algor�thm�c �nfluence. 

The Educat�on 4.0 process offers educators opportun�t�es and challenges to move away from 

old methods and develop profess�onally. From the perspect�ve of transform�ng educat�onal 

�nst�tut�ons, the development of technology-compat�ble curr�cula, management changes 

necessary for the �ntegrat�on of art�f�c�al �ntell�gence appl�cat�ons, and the establ�shment of 

management and organ�zat�onal structures that requ�re collaborat�on among educators, 

technology experts, and eth�cs spec�al�sts are seen as strateg�c goals for �nst�tut�onal 

advancement. 

In the com�ng years, alongs�de appl�ed stud�es related to Educat�on 4.0, �t �s also necessary to 

focus on long-term research that exam�nes the exper�ences of educat�onal �nst�tut�ons and the�r 

adaptat�on to changes �n parallel w�th technolog�cal advancements. 
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