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The research solved the socio-philosophical explication of the problem of industrial revolutions in the 
history of the development of human civilization, focusing on the issues of education development. The 
content and socio-cultural prerequisites of the formation of Industry 1.0 ‒ 3.0 have been conceptualized 
in connection with human civilization’s corresponding economic and educational landscapes. The 
study showed that Industry 4.0 and Education 4.0 are subordinated to it and revolve around developing 
technologies (in particular, digital ones), focusing on developing scientific and technological progress. 
The education paradigm of Education 4.0 pragmatically concentrates on the real socio-cultural situation 
(information technologies expansion, flexibility for labor market challenges, hard and soft skills, etc.). 
It was demonstrated that the concept of Industry 5.0 is an attempt to deepen the achievements of Industry 
4.0, bringing to the fore the idea of human-centeredness and sustainable development. It was shown that 
the humanization of civilizational progress and technological progress should occur through rethinking 
the education paradigm, which should act as an essential transit tool in the era of Industry 5.0. The 
dynamics of the formation of Industry 4.0 and the short-term perspective of the transition to Industry 5.0 
naturally require the involvement of the philosophy of education as a tool for formulating modernization 
steps in the educational sphere, which should be characterized by systematicity and deep futuristic 
orientation. It was demonstrated that the basic principle for the philosophy of education for Industry 5.0 
is the idea that Industry 5.0 successively deploys the technical and economic achievements and principles 
of Industry 4.0, with a particular emphasis on human-centeredness and the sustainable development of 
humanity. Education 5.0 is a holistic philosophical theory, educational policy, and a teacher who can 
implement in practice the principles of Industry 5.0.
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Introduction

Modern philosophical and, in general, socio-humanitarian discourse actively debates the 
implementation of the ideas of the Fourth Industrial Revolution, which marked the transition 
of human civilization to a qualitatively new state. This state is described by the active 
development of digital technologies and their penetration into most spheres of human being 
and society. Industry 4.0, due to its scale, initiated the implementation and active development 
of several concepts subordinate to it ‒ Society 4.0, Economy 4.0, Education 4.0, etc. Education 
4.0 is based on expectations related to the support of scientific and technological progress with 
educational tools, and for most developed countries, Industry 4.0 is already an objective reality. 
In the case of Industry 4.0, educational theorists offer many educational strategies aimed at 
effective training of creative workers, responsible citizens, carriers of professional skills, able 
to be carriers of human potential in the conditions of transformation of labor market conditions, 
taking into account the comprehensive integration of information technologies.

At the same time, in recent years, the relatively new theory of Industry 5.0 has become 
the subject of controversy. This civilizational transit should appear due to the Fifth Industrial 
Revolution, which is expected to emerge in a ten-year perspective. Unlike Industry 4.0, Industry 
5.0 actualizes the issue of reviewing the interaction of people and technology, deepening 
their close cooperation and increasing the personal contribution of a person to production 
processes. Industry 5.0 is aimed at overcoming the alienation of people of Industry 4.0, seeking 
active involvement of the individual’s creative potential in production processes and social 
development based on the principles of sustainable development. Education 5.0 is an essential 
socio-cultural mechanism for the transition to Industry 5.0. Traditionally, the philosophy of 
education should offer an image of a new educational strategy, revise educational competencies, 
ask questions about a new image of an educator, etc.

In the study, we proceed from the hypothesis that it is heuristic to turn to the potential 
of social philosophy for clarifying the nature of civilizational changes (from Industry 1.0 to 
Industry 5.0). The very concept of “industrial revolution” has the status of a methodological 
framework in the study. In the next step, using the potential of the philosophy of education, 
we will try to outline the features of the theory of Education 5.0 as a futurological project for 
developing educational systems.

The Concept of Industrial Revolution  
as a Methodological Framework of Research

Our article aims to formulate the philosophical principles on how education should contribute 
to the Fifth Industrial Revolution, which brings a new social architecture called Society 5.0. For 
this purpose, it is crucial to understand the Industrial Revolution and the kind of revolutions we 
have in humanity’s history. Every Industrial Revolution brings reconfiguration of the economy 
and labor market, creating tension in education systems. If the Fourth Industrial Revolution is a 
matter of extensive academic discussion, the fifth is only a horizon, and education should drive 
social transformation. Thus, it is vital to understand the nature of the Industrial Revolution as a 
social phenomenon before formulating the vision of “Education for Society 5.0”. 

When we use the “revolution” concept, we understand that we discuss rapid social, political, 
technological, and other changes, and any concept like the “Industrial Revolution” has its own 
academic discourse: 
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“Revolution implies suddenness, as with the American and French revolutions which 
lasted a few years; but the Industrial Revolution was not a sudden event. However, other 
phenomena have been described as revolutions while occurring over a long period of 
time. The Scientific Revolution of the sixteenth and seventeenth centuries is a case in 
point. The fact is that the phrase ‘Industrial Revolution’ is now so ingrained that there 
is no point in trying to jettison it. What is important is to establish the different ways in 
which historians have conceptualized the ‘revolutionary’ nature of the changes” (More, 
2000: 8). 

Taking the Industrial Revolution as an emblematic case of a humanities theory allows 
educators to grasp better what sorts of social, cultural, and epistemological implications these 
technological transformations entailed can open up new ways not only into re-imagining the of 
education development.

The Industrial Revolution, a transformative part of human history, is of great interest 
to scholars across various fields, including the humanities and education disciplines. Its 
evolution from a mere technical advancement to a broader socio-cultural and epistemological 
phenomenon, as seen in the Fourth Industrial Revolution, underscores its profound impact. 
Leng’s historical outline from Industry 1.0 to Industry 4.0 further highlights this transformative 
nature: “Industry 1.0 leads mankind into the “Steam Age” by using water steam to drive 
manufacturing equipment. As the market (one of the necessities of the Industrial Revolution) is 
detonated, mankind gains early material and the primitive accumulation of the economy, which 
leads to social change. Industry 2.0 leads mankind into the “Electric Age” by using energy as 
an intermediary to drive electricity. The division of labor in production throughout the whole 
society is clear, and the prelude to the mass-production assembly line model is opened. Industry 
3.0 enables mass customization at the information technology (IT) level, while Industry 4.0 
merges IT and Operational Technology (OT) in a cyber-physical system manner for mass 
customization/personalization with intelligence” (Leng, 2022: 280).

For the purposes of our research, it is worth analyzing the history of the first three industrial 
revolutions, which had a global impact, and gaining a deeper understanding of their historical, 
technological and cultural prerequisites. Each of these three revolutions was the evolution of 
the creation of goods and services, shaping human civilization on a universal scale. The fourth 
and fifth industrial revolutions, which we are particularly interested in, are determining the 
present and future development of human civilization.

So, the beginning of Industry 1.0 falls at the end of the 18th century, which is localized, 
mainly in Britain and is characterized by the introduction of the steam engine to implement 
innovations in the mechanization of production in the textile industry, laying the foundations 
for the development of transport, etc. It should be noted that the formation of the social 
structure of Industry 1.0 has the character of a process stretched over time, which serves as 
a period of accumulation of technological changes, changes in production and economic 
processes, everyday human practices, active transit from agrarian and industrial economy, etc. 
The Second Industrial Revolution was chronologically fixed in the 19th ‒ 20th centuries, and 
its basis was the process of using electricity in production, which made it possible to realize 
the idea of mass (conveyor) production. The invention and mass introduction of the internal 
combustion engine made it possible to radically change the transport industry, rethink logistics 
processes, and contribute to the creation of large-scale industrial production: “The second 
Industrial Revolution was, in many ways, the continuation of the first. In many industries there 
was direct continuity… By changing the relation between knowledge of nature and how it 
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affected technological practices, it irreversibly changed the way technological change itself 
occurs. In so doing, what was learned in these years prepared the way for many more Industrial 
Revolutions to come” (Mokyr & Strotz, 1998: 14). Researchers have fixed Industry 3.0’s 
beginning in the second half of the 20th century. Its driving force is the idea of automation of the 
production process, which is connected with the invention and introduction of microcircuits, 
microprocessors, and automated production systems built on them.

Striving to elucidate the role of the Industrial Revolution in shaping new social 
architectures (from Society 1.0 to Society 5.0), we align with the view that all revolutions 
have been underpinned by paradigmatic shifts driven by scientific progress. The advent of 
a new societal condition inevitably influences all traditional social institutions, fostering a 
dynamic tension between tradition and innovation: ““The Industrial Revolution” should be 
perceived as a radical and abrupt but also long-lasting (“secular”) change at all levels of 
society… Industrial revolutions have always had a critical preceding phase in which traditional 
technologies and production methods depleted their potential for further improvements while 
new technologies were developed. In this phase, both radically new technical and social 
inventions entered the stage which lead in the course of the transformation to a radical 
“paradigm change” and afterwards enable a stable development over a longer period” (Long-
Term Governance, 2013: 48). 

Industry 4.0 is a social (mainly economic) theory that describes the content of the 
transformations of the era of digitalization, under the influence of which the existing models 
of the organization of production processes change; everyday practices (related to everyday 
life and not related to production) and communication patterns. Any industrial revolution 
is also a communication revolution by its very nature. The innovations of this revolution, 
such as the Internet of Things, formulate challenges of an anthropological nature, changing 
traditional ideas about human physicality and establishing a model of active integration of 
biotechnology, artificial intelligence, etc. So, Industry 4.0 offers new anthropological projects 
with corresponding challenges in many spheres of human and social beings.

In addition, the issue of dynamism and intensity of socio-cultural changes deserves 
attention because Society 4.0. has an unprecedented scale, which requires a fundamental 
and rapid reconfiguration of the activities of social systems and organizations, and the very 
anthropological project proposed by theorists of this social structure blurs the boundaries 
between everyday life and the world of digital technologies. This anthropological challenge 
creates enough grounds for alarmist theories because new rules and a particular social contract 
are being formed, which can provoke social (digital) inequality and excessive control by 
the state or transnational corporations. It is also clear the challenge of replacing hundreds of 
millions of job places with automated systems and artificial intelligence, but also the question 
of the readiness of educational systems to prepare personnel for the new realities of the new 
economic system, in which even the names of professions that will emerge in 5-10 years remain 
terra incognita when in practice the employee will have to implement the principles of lifelong 
learning and change many professions in one’s life. As of today, according to Lase’s vision, 
Education 4.0 has responded to societal challenges by working with knowledge, hard and soft 
skills in a following way: 

•	 developing life skills, and the ability to live together and think critically and 
creatively;

•	 promoting soft skills and transversal skills, and invisible skills not related to specific 
technical and academic fields;
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•	 cultivating critical and innovative thinking skills, interpersonal skills, global-minded 
citizens, and literacy of the media and information available;

•	 shaping students ready to face the industrial revolution era with an emphasis on the 
fields of Science, Technology, Engineering, and Mathematics (STEM);

•	 reorienting curricula on ICT-based learning, the Internet of Things, big data, and 
computerization, as well as entrepreneurship and internship for the development of 
literacy, technology literacy, and human literacy aspects (Lase, 2019: 58-59).

So, for more than two hundred years, humanity has lived through scenarios of Society 1.0, 
2.0, and 3.0. In that case, the framework of Industry 4.0 theory has intensified the debate about 
the existential extinction of humanity when production has a maximum level of automation 
with minimal human involvement. In contrast to Industry 4.0, Industry 5.0 actualizes the issue 
of reviewing the interaction of people and technology, deepening their close cooperation and 
increasing the personal contribution of a person to production processes. In our opinion, in 
this context, it is even appropriate to use the metaphor that Industry 5.0 offers to overcome the 
alienation of people of Industry 4.0: 

“Society 5.0 emerged as a development of the industrial revolution 4.0 which was 
considered to have the potential to degrade the role of humans themselves. In society 
5.0, humans will be the center (human centered) while remaining technology-based. 
The emergence of society 5.0 requires patented breakthroughs in an effort to face the 
challenges that will be posed by society 5.0. The existence of society 5.0 poses its own 
challenges in various fields of life, one of which is in the field of education, including 
learning” (Usmaedi, 2021: 63).

It is a concept of Industry 5.0 and the social system corresponding to it that looks like 
an attempt not only to take into account the dynamics of technological changes and the 
introduction of innovations but also to propose a revision of the model of cooperation between 
man and machine, when automation and digitalization will also take into account the human 
needs for self-realization of each individual, strengthen the involvement of the individual in 
civilizational processes, offering a peculiar ecosystem of technological development based 
on the principles of orientation on human, sustainable development, etc.: “What should 
be strengthened is that Society 5.0 considers social capital as its key asset and it promotes 
globally targeted open innovation with human-centric priorities. In this concept, every citizen 
representing each generation has a role to play in innovation process. The Super Smart Society 
is built upon delivering the concrete, targeted and personalised, just on-/in-time solution to the 
people to provide a healthy and safe environment and promote people’s well-being. It is still a 
vision, directive or goal and not the reality. Yet, it opens a new perspective to understanding and 
utilising the technological advancement and digital transformation for the benefit of society” 
(Carayannis & Morawska-Jancelewicz, 2022: 3449).

So, making the historical explication of the steps of civilization development using the 
concept of the Industrial Revolution, we can pass to the next steps of research trying to discover 
the issues of how education can be a driver of social and industrial innovations, how educators 
can deal with the current challenges of the Industry 4.0 and future challenges of Industry 5.0. 
The research steps will use the methodological achievements of the modern social philosophy 
and philosophy of education to formulate the principles of correlation between rapid social and 
economic transformations and education.
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Education 5.0 as a Response on Industry 5.0 Challenges

As we demonstrated in the previous subsection of the research, due to the formation of 
societies of the era of Industry 1.0 and 2.0, fundamental transformations took place in society in 
the economic sphere and the system of industrial relations. These changes posed a challenge for 
education systems because the formation of new economic structures led to the emergence of 
new professions and, accordingly, the development of educational tools for their training. The 
chronology of the first industrial revolutions demonstrates their temporality and, accordingly, 
the ability of educational systems to respond to socio-economic demands. In the case of the third 
and especially the fourth industrial revolutions, we are talking about intensive social changes; 
in response, education should quickly and effectively offer approaches to provide learners with 
the appropriate knowledge, skills, and competencies (professional and general). The dynamic 
labor market, and rapid emergence of new professions are only part of the challenges that 
educational systems had to face in the late 20th and early 21st centuries: “Due to rapid economic 
and social change, schools/universities have to prepare students for jobs that have not yet been 
created, technologies that have not yet been invented and problems that we don’t yet know 
will arise” (Shahroom & Hussin, 2018: 318). For our research, it is essential to clarify how 
Education 4.0 reflects the answers to society’s challenges built in the conditions of the Fourth 
Industrial Revolution. This will give us grounds to propose a philosophical vision in which 
education can play an influential role in the transition to Industry 5.0, taking into account the 
idea of Hermawati when the crucial role will be delivered to “…imperative to re-imagine the 
role of humans in the manufacturing sector, alongside an exploration of ways in which humans 
and machines can coexist harmoniously and efficiently” (Hermawati et al., 2024: 1). We have 
reason to state that transit to Industry 5.0 vitalize the role of education due to the need of 
reskilling and upskilling of people to meet the challenges of societal transformation.

The dynamics of the formation of Industry 4.0 and the short-term perspective of the 
transition to Industry 5.0 naturally require the involvement of the philosophy of education 
as a tool for formulating modernization steps in the educational sphere, which should 
be characterized by systematicity and deep futuristic orientation. Education should not 
only respond to current challenges but also be a driver of changes in the turbulent modern 
world and lay effective opportunities for the evolutionary progress of humanity. In the case 
of Industry 4.0, the philosophy of education should offer educational strategies for training 
creative workers, responsible citizens, carriers of professional skills, and carriers of human 
potential in transforming labor market conditions, considering the comprehensive integration 
of information technologies. Education 4.0 is a complex response to the challenges produced 
by technology development and the mentioned concept cornerstones (nine key approaches) are 
explicated by Hussin in the following way, demonstrating the radical revision of the traditional 
didactics’ rules: “First, learning can be taken place anytime anywhere. e-Learning tools offer 
great opportunities for remote, self-paced learning… Second, learning will be personalized to 
individual students. They will be introduced to harder tasks only after a certain mastery level is 
achieved…Third, students have a choice in determining how they want to learn. Although the 
learning outcomes of a course are preset by the institutions/bodies in charge of the curriculum, 
students are still free to choose the learning tools or techniques that they prefer…Fourth, 
students will be exposed to more project-based learning… Fifth, students will be exposed to 
more hands-on learning through field experience such as internships, mentoring projects and 
collaborative projects… Sixth, students will be exposed to data interpretation in which they 
are required to apply their theoretical knowledge to numbers and use their reasoning skills to 
make inferences based on logic and trends from given sets of data…Seventh, students will be 
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assessed differently and the conventional platforms to assess students may become irrelevant 
or insufficient… Eighth, students’ opinion will be considered in designing and updating the 
curriculum... Lastly, students will become more independent in their own learning, thus forcing 
teachers to assume a new role as facilitators who will guide the students through their learning 
process” (Hussin, 2018: 92-93). As we can see, the education strategy (or even education 
paradigm) of Education 4.0 pragmatically concentrated around the real socio-cultural situation 
(information technologies expansion, flexibility for labor market challenges, hard and soft 
skills, etc.). This list is evidence of the vision that teachers become mentors or colleagues 
instead of rigid controllers of education results. The student is not an “empty container” for 
the pre-defined knowledge. At the same time, some researchers underline that social dynamics 
and pressure of technological changes do not mean that Education 4.0 also pays fundamental 
attention to the creative component of every personality involved in the education process. 
It is mainly an attempt to deal with the expansion of information technologies, creating the 
possibilities to “fit” the current social and cultural situations and be involved in them. 

The Education 4.0 theory and practice demonstrate that multidisciplinary (transdisciplinary) 
approaches actively involve the students’ cognitive and skills dimensions and should be under 
the educators’ attention, considering the high complexity of the labor and everyday problems 
of the Society 4.0 citizen. Considering the need to deal with technical and social innovations, 
labor market needs, etc., the students should be advanced in understanding the civilization 
perspectives balancing between hard and soft skills in professional and private life. However, 
staying optimistic on evaluating the Education 4.0 concept, can we say that it also deals positively 
with the fundamentals of personality being? Is it a strategy for the preservation and development 
of Humanity? According to our vision, the current education strategy responds to the challenges 
of Industry 4.0 on a pragmatic level. However, the next step of economic development should 
provide a new dimension of humans, new values, and a new social contract where a person 
will be the provider of this future social architecture. According to our vision, Industry 5.0 is a 
possibility to change the education status from “fit and survive” to “be prepared and contribute” 
using the philosophical vision of the re-defined education strategy: “Education plays a role, in 
shaping the future, and Education 5.0 revolutionizes the core of learning in today’s age through 
advancements in technology teaching methods, student empowerment, and societal impacts. 
Essentially Education 5.0 embraces a human-centered approach, by leveraging technology to 
offer education and nurture thinking skills. This discussion offers an overview of Education 5.0 
exploring its foundations, practical implementations, obstacles, and opportunities to enhance 
our understanding of how education evolves in an increasingly complex and interconnected 
world” (Mobo, 2024: 269).   

For the theorists of Education 5.0, the core problem is the reorientation of knowledge and 
skills of a person in order to provide a vision in which a person should be the critical element in 
the cooperation of “man-machine,” which will require him to have a wide range of skills for the 
21st century ‒from technical and scientific literacy to the ability to operate in the conditions of 
complex multi-level systems, from flexibility in production and life circumstances to developed 
communication skills, from emotional intelligence and creativity to critical thinking, etc. 

“Industry 5.0 complements the existing Industry 4.0 paradigm by highlighting 
research and innovation as drivers for a transition to a sustainable, human-centric and 
resilient European industry. It moves focus from shareholder to stakeholder value, with 
benefits for all concerned. Industry 5.0 attempts to capture the value of new technologies, 
providing prosperity beyond jobs and growth, while respecting planetary boundaries, 
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and placing the well-being of the industry worker at the centre of the production process” 
(European Commission, 2021). 

The basic principle for the philosophy of education for Industry 5.0 is the idea that Industry 
5.0 successively deploys the technical and economic achievements and principles of Industry 4.0, 
with a particular emphasis on human-centeredness and the sustainable development of humanity: 
if the critical value for Industry 4.0 is the maximum promotion of technological development, 
then Industry 5.0 returns man as a value to the center of socio-cultural transformations. For 
the philosophy of education, the teacher’s competence in sharing the ideology of Industry 5.0 
should not be left aside. For us, the scheme looks logical when the theoretical provisions of the 
philosophy of education become elements of modern educational policy and direct educational 
practice. So, Education 5.0 is a holistic philosophical theory, educational policy, and a teacher 
who is able to implement it in practice. That is why the training models of modern teachers 
should provide practical answers regarding the teacher’s professional readiness to be an 
active transmitter of the principles of Industry 5.0: “While Industry 5.0 brings many potential 
benefits, it also presents several challenges for the education sector… Industry 5.0 technologies 
are rapidly evolving, and it is difficult to predict exactly which skills and knowledge will be 
required in the future. This makes it difficult for educators to prepare students for the job market 
and ensure they can compete in a rapidly changing economy… One of the main challenges of 
Industry 5.0 in education is the need to adapt teaching and learning methods to accommodate 
Industry 5.0 technologies” (Al-Emran & Al-Sharafi, 2022: 4). 

Conclusions

As a result of the research, we solved the task of socio-philosophical and historical 
explanations of the problem of industrial revolutions in the history of the development of 
human civilization. It was possible to demonstrate the content and socio-cultural prerequisites 
of the formation of Industry 1.0 (characterized by the introduction of the steam engine 
to implement innovations in the mechanization of production), 2.0 (using electricity in 
production, mass (conveyor) production), 3.0 (automation of the production process connected 
with the invention and introduction into production of microcircuits and microprocessors) as 
fundamental phenomena in the transformation of the economic and educational landscapes of 
human civilization. Industry 4.0 (fusion of cyber-physical technologies, Internet of Things, 
etc.), as a modern phenomenon, was considered using the potential of social philosophy and 
philosophy of education, which allowed the explication of modern theories of Education 4.0. 
The study showed that Industry 4.0 and Education 4.0 are subordinated to it and revolve around 
developing technologies (in particular, digital ones), focusing on developing scientific and 
technological progress. The education paradigm of Education 4.0 pragmatically concentrates 
on the real socio-cultural situation (information technologies expansion, flexibility for labor 
market challenges, hard and soft skills, etc.).

The concept of Industry 5.0 is an attempt to deepen the achievements of Industry 4.0, 
bringing to the fore the idea of human-centeredness and sustainable development. It was 
shown that the humanization of civilizational progress and technological progress should occur 
through rethinking the education paradigm, which should act as an important transit tool in 
the era of Industry 5.0. The new image of education will provide those who study with both 
professional and 21st-century skills. The dynamics of the formation of Industry 4.0 and the 
short-term perspective of the transition to Industry 5.0 naturally require the involvement of the 
philosophy of education as a tool for formulating modernization steps in the educational sphere, 
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which should be characterized by systematicity and deep futuristic orientation. Education 
should not only respond to current challenges but also be a driver of changes in the turbulent 
modern world and lay effective opportunities for the evolutionary progress of humanity. The 
basic principle for the philosophy of education for Industry 5.0 is the idea that Industry 5.0 
successively deploys the technical and economic achievements and principles of Industry 
4.0, with a particular emphasis on human-centeredness and the sustainable development of 
humanity. For the philosophy of education, the teacher’s competence in sharing the ideology 
of Industry 5.0 should not be left aside. For us, the scheme looks logical when the theoretical 
provisions of the philosophy of education become elements of modern educational policy and 
direct educational practice. So, Education 5.0 is a holistic philosophical theory, educational 
policy, and a teacher who is able to implement in practice the principles of Industry 5.0.
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