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Abstract: Education is primarily aimed at preparing recipients with skills and competences for 
opportunities and challenges in the future. The changing nature of societies as a result of the 
technological innovations is evident in the fourth industrial revolution. The Fourth Industrial 
Revolution, also known as Industrial Revolution 4.0 or 4IR, represents the latest phase in 
industrial evolution with mechanization, electrification and digital automation. It is 
characterized by the fusion of physical, digital, and biological systems, enabling organizations 
to operate more efficiently. The fourth industrial revolution (4.0) which has fundamentally 
changed how people live, work,  and interact brings significant changes to education that 
requires a re-evaluation of teachers’ professional skills in a robust learning environment, and 
equipping students with essential present and futuristic skills. This paper therefore, explored 
the meaning and characteristics of the fourth industrial revolution, the inpact of the revolution 
on the educational landscape and re-engineering skills development in developing 
professional development programmes and improving access to technological resources as 
future direction for teachers and critical thinking and emotional intelligence for equipping 
students, for a future ready educational system in an ever-changing world. 
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INTRODUCTION 

Education remains a vital tool for the transformation of individuals and societies no 
matter the perculiarities of such societies, because it is primarily aimed at preparing 
recipients with skills and competences for opportunities and challenges in the future. The 
changing nature of societies as a result of the technological innovations is very evident in the 
fourth industrial revolution. The fourth industrial revolution (4.0) which has fundamentally 
changed how people live, work, and interact brings significant changes to education that 
requires a re-evaluation of teachers’ professional skills in a robust learning environment, and 
equipping students with essential present and futuristic skills. The Fourth Industrial 
Revolution (4IR) also known as Industrial Revolution 4.0 or 4IR is a transformative era 
defined by the fusion of digital, biological, and physical technologies. It represents the most 
recent phase in industrial evolution, following mechanization, electrification, and digital 
automation, and is characterized by the fusion of physical, digital, and biological systems, 
enabling industries to operate more efficiently, flexibly, and intelligently through real-time 
data and automation. This paper therefore explored developing professional development 
programmes and improving access to technological resources as future direction for 
teachers as well as critical thinking and emotional intelligence skills for equipping students 
for a future ready educational system. 
 

The Fourth Industrial Revolution (4IR) 
The Fourth Industrial Revolution (4IR) is an era typically characterized by the 

convergence of digital, physical and biological technologies that have fundamentally 

mailto:sotonye.asawo@iaue.edu.ng
mailto:violet.alasomuka@iaue.edu.ng
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1
https://www.bing.com/ck/a?!&&p=1fd8cc55ff9723940dbb9ac4d171fd10b31a7a8f9f0b1614d9fb9d93f21a6cb6JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+4.0+meaning&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRm91cnRoX0luZHVzdHJpYWxfUmV2b2x1dGlvbg&ntb=1


21 Academic Journal of Educational Research and Management 
 

reshaped industries, economies and societies. It is a transformative era defined by the fusion 
of digital, biological and physical technologies. The Fourth Industrial Revolution builds on the 
digital advances of the Third Industrial Revolution but is distinguished by velocity, scope and 
systemic impact. It follows the Third Industrial Revolution (the "Information Age") and was 
made popular in 2016 by Klaus Schwab, the World Economic Forum founder and former 
executive chairman, who asserts that these developments represent a significant shift in 
industrial capitalism. A part of this phase of industrial change is the joining of technologies 
like artificial intelligence and gene editing to advanced robotics that blur the lines between 
the physical, digital and biological worlds. The Fourth Industrial Revolution also known as 
4IR, Industry 4.0 or the Intelligence Age, is a neologism describing rapid technological 
advancement in the 21st century. 

The 4IR also represents a social, political and economic shift from the digital age of 
the late 1990s and early 2000s to an era of embedded connectivity distinguished by the 
ubiquity of technology in the society that changes the ways people experience and know the 
world around them. It is mostly defined as technological developments in cyber-physical 
systems such as high capacity connectivity, new human-machine interaction modes such as 
touch interfaces and virtual reality systems and improvements in transferring digital 
instructions to the physical world including robotics and 3D printing (additive manufacturing), 
"big data" and cloud computing improvements to and uptake of off-grid (solar, wind, wave, 
hydroelectric and the electric) batteries. Industry 4.0 networks a wide range of new 
technologies to create value. Using cyber-physical systems that monitor physical processes, 
a virtual copy of the physical world can be designed. Characteristics of cyber-physical 
systems include the ability to make decentralised decisions independently, reaching a high 
degree of autonomy. The value created in the 4IR can be relied upon in electronic 
identification. In summary, the 4IR represents a significant shift in how industries operate, 
driven by technological advancements that integrate the digital, physical, and biological 
worlds. It holds the potential for profound changes in economic structures, social 
interactions, and environmental sustainability. 
 

Characteristics of the Fourth Industrial Revolution 
The Fourth Industrial Revolution is a very distinct revolution and can be described 

with the following characteristics: 
Velocity: Exponential speed at which incumbent industries are affected and displaced. 
Scope and systems impact: The large number of sectors and firms that are affected. 
Paradigm shift in technology policy: New policies designed for this new way of doing are 
present. 
Exponential Pace: Technological breakthroughs occur faster than in previous revolutions. 
Global Reach: Almost every industry and country is affected simultaneously. 
Systemic Transformation: Entire systems of production, management, and governance are 
being re-defined. 
Human-Technology Integration: Enhances human capabilities and creates augmented social 
realities. 
It operates through mobile devices, location detection technologies (electronic 

identification), advanced human-machine interfaces, authentication and fraud detection, 
smart sensors, big analytics and advanced processes, multilevel customer interaction and 
customer profiling, augmented reality/wearables, on-demand availability of computer system 
resources and data visualization. 

The 4IR is driven by a convergence of advanced technologies and the outcomes can 
be seen in Smart factories, Smart manufacturing, Artificial intelligence, Robotics, Predictive 
maintenance, 3D printing, Smart sensors, Agriculture and food industries, Hydroponic 
vertical farming, and accelerated transition to the knowledge economy. Furthermore, some 
of the main characteristics/features of the 4IR include: 

Artificial Intelligence (AI): Powers autonomous systems, predictive analytics, and decision-
making tools. 
Internet of Things (IoT): Connects devices and machines for real-time data exchange and 
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smart automation. 
Robotics and Automation: Enhances manufacturing, logistics, and service industries with self-
monitoring and adaptive machines. 
Biotechnology and Gene Editing: Enables innovations like CRISPR for medical and 
agricultural applications. 
Blockchain and Distributed Ledger Technologies: Securely manage transactions and data 
across decentralized networks. 
3D Printing and Advanced Materials: Transform production methods and supply chains. 
Quantum Computing and Energy Storage: Expand computational power and energy 
efficiency. 

Some of these key characteristics of the Fourth Industrial Revolution can be summarized as: 
 

Cyber Physical Systems 
The integration of physical processes with digital technologies, enabling machines to 

communicate and interact with each other and with humans. This includes the Internet of 
Things (IoT), where devices are interconnected and can share data seamlessly. 

 

Artificial Intelligence and Machine Learning 
The use of AI and machine learning algorithms to analyze data, automate processes, 

and improve decision-making. These technologies enhance productivity and efficiency 
across various sectors. 

 

Advanced Robotics 
Robots are becoming more sophisticated, capable of performing complex tasks and 

adapting to new situations. This shift allows for greater flexibility in manufacturing and 
service industries. 

 

Big Data and Analytics 
The ability to collect and analyze vast amounts of data in real-time, leading to 

insights that drive innovation and improve operational efficiency. Businesses can lever age 
data analytics to enhance customer experiences and optimize supply chains. 

 

Additive Manufacturing (3D Printing) 
This technology allows for the creation of complex structures and products by 

layering materials, which can reduce waste and enable customization in production. 
 

Biotechnology and Genetic Engineering 
Advances in these fields are leading to innovations in healthcare, agriculture, and 

environmental management, blurring the lines between biological and technological 
systems. 
 

Impact of the Fourth Industrial revolution on the Educational Landscape 
With its societal, economic and technological impacts, the 4IR is reshaping 

industries, governance and daily life. Therefore, the educational landscape which is an 
integral part of society cannot be an exception. The revolution demands agility, continuous 
learning, and integrated responses from governments, businesses, and civil society to 
harness its benefits responsibly. The revolution significantly transformed the education 
system, making education more accessible and compulsory, particularly for children from 
lower socio-economic backgrounds. One of its impacts, whether viewed as positive or 
negative is the transition from limited access to compulsory education. Before the Industrial 
Revolution, education was primarily reserved for the wealthy, with most children from 
working class families receiving little to no formal education. The majority of education for 
these children was informal, often occurring through apprenticeships or charity schools that 
provided basic literacy and religious instruction. As industrialization progressed, the demand 
for a literate and skilled workforce increased, prompting significant reforms in the education 
system. 
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Key Changes in the Education System 
Compulsory Education Laws 

Many countries enacted laws mandating school attendance, significantly raising 
literacy rates. 

 

Increased Accessibility 
Education became more accessible to children of all socio-economic backgrounds. 

Governments allocated funds to improve schools and established public education systems, 
ensuring that even the poorest children could receive an education. 

 

Vocational Training 
The introduction of practical courses became prominent, providing students with 

skills relevant to the industrial economy. This shift marked a departure from traditional rote 
learning, focusing on preparing students for the realities of contemporary work. 

 

Standardization of Education 
As industries expanded, a uniform educational framework became crucial. 

Governments began to implement national curricula, ensuring consistency across various 
educational institutions, which facilitated worker mobility and streamlined educational 
practices. 

 

Factory Model Influence 
The principles of the factory model influenced educational practices, leading to 

organized classroom structures and age segregation. While this improved organization, it 
often compromised creativity and critical thinking among students. 

 

Integration of Technology 
The 4IR is characterized by the integration of technologies such as artificial 

intelligence (AI), the Internet of Things (IoT), and big data into educational practices. This 
shift requires educational institutions to adopt digital tools and platforms to enhance te 
aching and learning experiences. 

 

Curriculum Development 
There is a growing need for curricula that reflect the skills and knowledge required in 

the 4IR. This includes a focus on STEM (Science, Technology, Engineering, and 
Mathematics) education, critical thinking, and problem-solving skills. Educational institutions 
are encouraged to customize their curricula to meet the demands of the evolving job market. 

 

Challenges in Implementation 
Many educational systems, particularly in developing regions, face challenges such 

as insufficient funding, inadequate infrastructure, and a lack of trained educators who can 
effectively use technology in the classroom. These barriers hinder the ability to fully leverage 
the benefits of 4IR in education. 

 

Opportunities for Innovation 
The 4IR presents opportunities for innovative pedagogical app roaches, such as 

blended learning and online education, which can enhance accessibility and flexibility in 
learning. Institutions are encouraged to explore new teaching methods that incorporate 
technology to engage students more effectively. 

 

Addressing Skills Gaps 
As the job market evolves, there is a significant skills gap that needs to be 

addressed. Educational institutions must prepare students not only with academic 
knowledge but also with practical skills that are relevant to the 4IR. This includes training in 
digital literacy and the ability to work with emerging technologies. 

The Industrial Revolution played a pivotal role in reshaping the education system, 
transitioning it from an exclusive privilege for the wealthy to a more inclusive and compulsory 
system aimed at meeting the demands of an industrialized society. This transformation laid 

https://www.bing.com/ck/a?!&&p=b793221654a37260ce61b7fe7808549b65382df378df82c513d4a38c0bb159fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cDovL3d3dy5oaXN0b3J5aXNub3dtYWdhemluZS5jb20vYmxvZy8yMDI0LzMvMjgvaW1wYWN0LW9mLXRoZS1pbmR1c3RyaWFsLXJldm9sdXRpb24tb24tZWR1Y2F0aW9uLWZyb20tZmFjdG9yaWVzLXRvLWNsYXNzcm9vbXM&ntb=1
https://www.bing.com/ck/a?!&&p=b793221654a37260ce61b7fe7808549b65382df378df82c513d4a38c0bb159fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cDovL3d3dy5oaXN0b3J5aXNub3dtYWdhemluZS5jb20vYmxvZy8yMDI0LzMvMjgvaW1wYWN0LW9mLXRoZS1pbmR1c3RyaWFsLXJldm9sdXRpb24tb24tZWR1Y2F0aW9uLWZyb20tZmFjdG9yaWVzLXRvLWNsYXNzcm9vbXM&ntb=1
https://www.bing.com/ck/a?!&&p=b793221654a37260ce61b7fe7808549b65382df378df82c513d4a38c0bb159fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cDovL3d3dy5oaXN0b3J5aXNub3dtYWdhemluZS5jb20vYmxvZy8yMDI0LzMvMjgvaW1wYWN0LW9mLXRoZS1pbmR1c3RyaWFsLXJldm9sdXRpb24tb24tZWR1Y2F0aW9uLWZyb20tZmFjdG9yaWVzLXRvLWNsYXNzcm9vbXM&ntb=1
https://www.bing.com/ck/a?!&&p=b793221654a37260ce61b7fe7808549b65382df378df82c513d4a38c0bb159fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cDovL3d3dy5oaXN0b3J5aXNub3dtYWdhemluZS5jb20vYmxvZy8yMDI0LzMvMjgvaW1wYWN0LW9mLXRoZS1pbmR1c3RyaWFsLXJldm9sdXRpb24tb24tZWR1Y2F0aW9uLWZyb20tZmFjdG9yaWVzLXRvLWNsYXNzcm9vbXM&ntb=1
https://www.bing.com/ck/a?!&&p=602bab51f315b8ab4519e04c168314e62bc6c93d0f8491151f73a70853d3161fJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly93d3cucmVmZXJlbmNlLmNvbS9oaXN0b3J5LWdlb2dyYXBoeS9kaWQtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWFmZmVjdC1lZHVjYXRpb24tYzk1MjZkNGZkYTE4YzFiYg&ntb=1
https://www.bing.com/ck/a?!&&p=602bab51f315b8ab4519e04c168314e62bc6c93d0f8491151f73a70853d3161fJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly93d3cucmVmZXJlbmNlLmNvbS9oaXN0b3J5LWdlb2dyYXBoeS9kaWQtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWFmZmVjdC1lZHVjYXRpb24tYzk1MjZkNGZkYTE4YzFiYg&ntb=1
https://www.bing.com/ck/a?!&&p=602bab51f315b8ab4519e04c168314e62bc6c93d0f8491151f73a70853d3161fJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly93d3cucmVmZXJlbmNlLmNvbS9oaXN0b3J5LWdlb2dyYXBoeS9kaWQtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWFmZmVjdC1lZHVjYXRpb24tYzk1MjZkNGZkYTE4YzFiYg&ntb=1
https://www.bing.com/ck/a?!&&p=602bab51f315b8ab4519e04c168314e62bc6c93d0f8491151f73a70853d3161fJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly93d3cucmVmZXJlbmNlLmNvbS9oaXN0b3J5LWdlb2dyYXBoeS9kaWQtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWFmZmVjdC1lZHVjYXRpb24tYzk1MjZkNGZkYTE4YzFiYg&ntb=1
https://www.bing.com/ck/a?!&&p=602bab51f315b8ab4519e04c168314e62bc6c93d0f8491151f73a70853d3161fJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly93d3cucmVmZXJlbmNlLmNvbS9oaXN0b3J5LWdlb2dyYXBoeS9kaWQtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWFmZmVjdC1lZHVjYXRpb24tYzk1MjZkNGZkYTE4YzFiYg&ntb=1
https://www.bing.com/ck/a?!&&p=602bab51f315b8ab4519e04c168314e62bc6c93d0f8491151f73a70853d3161fJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly93d3cucmVmZXJlbmNlLmNvbS9oaXN0b3J5LWdlb2dyYXBoeS9kaWQtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWFmZmVjdC1lZHVjYXRpb24tYzk1MjZkNGZkYTE4YzFiYg&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=49eab1a38f77b83cdd471ffa1d636ca2806e64b43792f234813502a7fb8c3f10JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=industrial+revolution+education+system&u=a1aHR0cHM6Ly9lZHVjYXRpb25hbmRhY2FkZW15LmNvbS9ob3ctaW5kdXN0cmlhbGl6YXRpb24tc2hhcGVkLW1vZGVybi1lZHVjYXRpb24tc3lzdGVtcy8&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=af3cc29ac2b4bf25db596998336a85b11cc43cc52848a1d44e1bbcac1fd86218JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9zY2llbG8ub3JnLnphL3NjaWVsby5waHA_c2NyaXB0PXNjaV9hcnR0ZXh0JnBpZD1TMjUyMC05ODY4MjAyMjAwMDEwMDAwMg&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=3dc3d5526ca0428856eb444ebc4a4b5a068078af6e3aec4328e7620142d48a8eJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9qb3VybmFscy5jby56YS9kb2kvcGRmLzEwLjEwNTIwL0VKQy0xOTYwNWQzNDJl&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=b1871d94dbbe29be4b16f5410df6033d339d25814da626bf88af6c478e222fe8JmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly9pamtjZHQuam91cm5hbHMucHVibGlja25vd2xlZGdlcHJvamVjdC5vcmcvaWprY2R0L2luZGV4LnBocC9pamtjZHQvYXJ0aWNsZS92aWV3LzEwODE&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1
https://www.bing.com/ck/a?!&&p=149c55d6dbcfb602cb86cb485ecc364b94204b1b5040a85a793d8364274618fbJmltdHM9MTc3NTY5MjgwMA&ptn=3&ver=2&hsh=4&fclid=205f76bc-11ef-6f7a-00dc-678a10f26ed9&psq=impact+of+fourth+industrial+revolution+on+education&u=a1aHR0cHM6Ly93d3cuZXRkcHNldGEub3JnLnphL2VkdWNhdGlvbi9zaXRlcy9kZWZhdWx0L2ZpbGVzLzIwMjEtMDkvS2V5LWZlYXR1cmVzLW9mLXRoZS1mb3VydGgtaW5kdXN0cmlhbC1yZXZvbHV0aW9uLWluLVNvdXRoLUFmcmljYXMtYmFzaWMtZWR1Y2F0aW9uLXN5c3RlbS5wZGY&ntb=1


Sotonye Soye Asawo PhD & Violet Amiso Alasomuka PhD  24 
 

the groundwork for modern education systems, emphasizing the importance of education in 
economic growth and societal development. Also, the 4IR inspired innovation 4.0, a move 
toward digitization, research and development for academia. Furthermore, 4IR brought to 
the fore the knowledge economy which is an economic system in which production and 
services are largely based on knowledge-intensive activities that contribute to an accelerated 
pace of technical and scientific advance, as well as rapid obsolescence. Industry 4.0 aids 
transitions into knowledge economy by increasing reliance on intellectual capabilities rather 
than on physical inputs or natural resources. 
 

The Role of Education 
Education is the systematic process which enables people at different levels to be 

developed physically, emotionally, spiritually, socially and mentally so as to be able to be 
beneficial to themselves and the society they live in (Adiele, 2020). It is generally known to 
be the instrument for personal, societal and national development. The role of education the 
world over, particularly in Nigeria is acknowledged not only as a tool for nation building, but 
also a source from which citizens realize their aims and yearnings, being an investment for 
economic, social and political development (FRN, 2014). The invaluable roles and 
contributions of education in the development of an individual and the society cannot be over 
emphasized. Jane (2023) defined education as the process of imparting knowledge, skills, 
values and desirable attitudes to learners to enable them contribute positively to the 
development of the society. It is the basic activity of mankind by which human beings 
acquire effective knowledge and skills. Hence, education is the fulcrum that propels 
meaningful development to any nation. Amnon (2021) agrees that education is a process of 
learning which aids in the provision of skills, preparation of youths for economic, social and 
political function, transmission and transformation of social, cultural structures from one 
generation to another through the instruction given in the school. It forms the basis for 
literacy, skills acquisition, technological advancement and ability to harness human and 
material resources toward the achievement of social goal. Adekunle (2019) viewed 
education as the totality of all processes by which a child or young adult develops the ability, 
attitudes and other forms of behavior which are of positive value to the society in which he 
lives in. Education is very important in any given society. It is a process by which ability and 
capability of individuals are developed. Their ability might be physical ability, emotional, 
ability, social ability and intellectual ability. Jane (2023) sees education as a process by 
which any society through schools, colleges, universities and other institutions deliberately 
transmit knowledge, values and skills from one person to another. 
 

Skills Development  
Typically, the Fourth Industrial Revolution (4IR) emphasizes the importance of digital 

skills and adaptability in the workforce. The 4IR brings significant changes to education and 
requires a re-evaluation of teaching methodologies and skills imparted to teachers and 
learners to prepare them for challenges and opportunities. Also, there is the lack of adequate 
skill-sets to expedite the transition towards Industry 4.0. One of the objectives of Nigeria’s 
educational policy is the development of appropriate mental, physical and social skills, 
abilities and competencies. The policy seeks the development of a competent work force 
through the acquisition of practical life skills relevant to the world of work as a veritable 
means of developing sound intelligent learning societies, fit and relevant for the century 
(FRN, 2014). Since the nation’s philosophy of education aims to maximize the creative 
potentials and skills of the individual for self-actualization and general development of the 
society, the 4IR broadens the opportunity for skills development which is crucial for both the 
educators who need to remain relevant and the learners who compete in the fast-moving 
global digital world. Since it is obvious that the 4IR is reshaping the educational landscape, 
presenting both challenges and opportunities to thrive in this new era, educational 
institutions must adapt by integrating technology, revising curriculum, and addressing the 
skills gap to prepare teachers and students for present and future undertakings. A 

https://en.wikipedia.org/wiki/Research_and_development
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continuous conscious investment in training for educators is essential to ensure that all 
students can benefit from the advancements brought about by the 4IR. Therefore, there is 
the need to re-engineer skills development programmes in the face of current technological 
realities and not just maintaining the status quo through the ages. 
 

Professional Development Programmes and Access to Technological Resources 
Teachers are crucial components of the educational system who are saddled with the 

responsibilities of giving instruction, implementing educational policies especially the 
curriculum and play significant roles in the attainment of the objectives of any educational 
system. The ability of the teacher to remain relevant over time is dependent on the 
provisions made for continuous training and professional development. To aid the proper 
utilization of teachers, they should be availed the opportunity for trainings for career 
improvement and development. Such professional development will enable teachers renew 
their knowledge for effectiveness on their jobs and enable them to fast tract the achievement 
of educational goals. While it is an established truth that teacher professional development 
programs are driving forces for achieving goals in school administration and that teachers 
can enhance their skills and meet standards through a variety of professional development 
programs including online courses, workshops, seminars, academic conferences, 
microcredentials, in-service training and mentoring programmes, technological resources 
play pivotal roles in providing teachers with the necessary knowledge and skills, it is 
therefore important that educational practitioners have a re-think on such developmental 
programmes in the face of current realities brought about by the 4IR. Professional 
development programmes should be tailored towards achieving specific goals where 
teachers can choose programs based on their subject areas, grade levels, and professional 
goals, combining online and in-person learning to meet specific requirements, especially in 
the areas of gaining proficiency in technological resources to enhance instructional 
effectiveness. With the current wave of digital technologies enabled by the 4IR, teachers’ 
professional development programmes should be tailored to enhance their proficiency in the 
use of available tools, bringing to their conciousness that they can enhance learning with 
digital tools, AI platforms, interactive websites, and educational resources that streamline 
instruction and engage students. The benefits that come with the knowledge and use of 
technological resources accrue both to the teacher and the students. 
 

Benefits of Professional Development 
Engagement: Gamified and interactive tools increase student participation. 
Efficiency: AI and digital platforms reduce lesson planning time. Personalization: Adaptive 
learning tools cater to individual student needs. Collaboration: Online platforms enable 
teamwork and global connections. 
Assessment: Real-time feedback allows teachers to adjust instruction immediately. 
Improved Teaching Skills: Teachers gain new strategies to enhance student learning 
outcomes Adaptation to Technology: Programs often focus on integrating digital tools like 
Google Suite, Microsoft Office, and Zoom into instruction. 
Career Growth: Participation in PD programs can support promotions, leadership roles, and 
specialized certifications. 
Networking Opportunities: Conferences and online communities allow educators to share 
ideas and collaborate with peers. 
By integrating these resources, teachers can create a dynamic, inclusive, and technology-
enhanced classroom that supports both teaching efficiency and student learning outcomes. 

In the light of this, the Teachers Institute (2005), opined that technology has become 
an inseparable part of modern education. From digital whiteboards to online simulations, 
Information and Communication Technology (referred to as ICT) has reshaped how teachers 
teach and how students learn. It is very instructive to note that having access to technology 
is just the starting point. The real challenge lies in using it well. Effective ICT integration is 
not about simply assembling devices for teaching and learning, but about aligning 
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technology with educational goals to create meaningful learning experiences. Therefore, 
professional development programmes for teachers must take into consideration the best 
practices for integrating technology, especially ICT in education, understanding how to 
define its role, select the right tools, engage students meaningfully and tackle the challenges 
that come along the way. They should among others understand what ICT in education 
actually means, select the right technologies for the right learning objectives by matching 
tools to subject areas, ensure student engagement through ICT interactive and multimedia 
elements, collaborate with real-world applications, overcome the challenges of ICT 
integration, access the digital divide for teacher preparedness and professional 
development, student motivation and responsible use thereby making ICT integration 
sustainable. 
 

Matching Tools to Subject Areas 
Different subjects benefit from different ICT tools as evidenced by the following: 
Mathematics: Tools like GeoGebra allow students to interact with geometric shapes and 
algebraic functions dynamically, making abstract concepts tangible. 
Languages and literacy: Apps like Book Creator or digital storytelling platforms support 
writing, creativity, and vocabulary development. 
Science: Virtual labs and simulations allow students to conduct experiments safely, even 
when physical resources are unavailable. 
Social studies and research: Online databases, virtual field trips, and digital timelines give 
students access to primary sources and real-world data. The purpose of TPACK is to 
understand how to use technology to teach concepts in a way that enhances student 
learning experiences and not to use technology for its own sake. 
 

Ensuring Student Engagement through ICT 
Engagement is not automatic. Just because a class uses tablets or an online 

platform doesn’t mean students are learning. Effective ICT integration requires deliberate 
strategies to make technology interactive, meaningful, and connected to students’ lives. 
 

Interactive and Multimedia Elements 
Multimedia learning which involves combining text, visuals, audio and video is one of 

the well-supported uses of ICT in education. When students engage in learning interactively, 
they process information through multiple channels which reinforces understanding. When 
students engage in interactive tasks using ICT, they can access a wider range of information 
and knowledge during their learning which deepens comprehension beyond what a textbook 
alone can offer. 
 

Collaborative and Real-world Applications 
ICT also enables collaborative learning that goes beyond classroom walls. Students 

can collaborate on shared documents, participate in cross-school or cross-country projects, 
and access experts and resources they would never encounter in a traditional classroom 
setting. Successful ICT integration can develop socially active classrooms and encourage 
cooperative interaction and collaborative learning. 
 

Overcoming the Challenges of ICT Integration 
Despite its potential, ICT integration faces real and persistent obstacles. Recognising 

these challenges by teachers and planning around them is essential for sustainable and 
equitable use of technology in education. 
 

Accessibility and the Digital Divide 
Digital literacy is another significant factor. A student cannot complete internet-based 

tasks without knowing how to use a device and navigate digital environments. Schools can 
address this by introducing ICT skills from an early age and by treating digital literacy as a 
core competency alongside reading and numeracy. Teachers are obligated to provide 
guidance for governments and institutions seeking to integrate technology inclusively, even 
in low-resource contexts. 
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Teacher Preparedness and Professional Development 
Technology is only as effective as the person using it. Teachers’ well-equipped 

preparation with ICT tools and facilities is one of the main factors in the success of 
technology-based teaching and learning. Yet in many contexts, teachers either lack sufficient 
training or are given tools without guidance on how to integrate them pedagogically. 
 

Student Motivation and Responsible Use 
Not all student engagement with technology is productive. Distraction, over-reliance 

on surface-level searches, and passive consumption of digital content are real risks. 
Teachers need to design ICT-integrated tasks that require higher-order thinking such as 
analysis, synthesis and creation rather than just information retrieval. Establishing clear 
expectations around technology use, teaching students to evaluate digital sources critically, 
and building in reflection activities are all strategies that support responsible and purposeful 
engagement. Teachers who approach ICT from a constructivist perspective where students 
build knowledge actively rather than receive it passively, tend to achieve significantly better 
outcomes than those who use technology as a direct substitute for traditional instruction. 
 

Making ICT Integration Sustainable 
For ICT to have a lasting impact, it cannot be treated as a one-off initiative or a 

response to external pressure. Sustainable integration requires a clear institutional vision, a 
supportive policy environment, adequate infrastructure, and consistent investment in teacher 
development. Effective use of ICT in lessons depends on the awareness of teachers of the 
potential of ICT in teaching and learning processes, the appropriate selection of materials for 
students and effective lesson planning. 
 

ICT in Education 
ICT in education refers to the use of digital tools, platforms, and communication 

technologies to support and enhance teaching and learning. This includes everything from 
computers, projectors, and interactive whiteboards to the internet, educational software, 
learning management systems (LMS) and virtual simulations. A useful way to understand 
ICT’s role is to look at it from three angles: as a source of knowledge, as a medium to 
transmit knowledge and as a means of interaction. Importantly, ICT integration lends itself to 
more student-centred learning settings, shifting the classroom from a space where teachers 
deliver and students passively receive, to one where learners actively engage with content. 
This shift is fundamental to why ICT matters not just as a tool, but as a catalyst for changing 
how education works. One of the most common mistakes educators make is choosing 
technology because it looks impressive, rather than because it fits the learning goal. Picking 
tools based on availability or novelty rather than pedagogical purpose rarely leads to better 
outcomes. This is buttressed by Mishra and Koehler (2006) where TPACK identifies three 
core domains of teacher knowledge: content knowledge (what to teach), pedagogical 
knowledge (how to teach), and technological knowledge (which tools to use). The key insight 
is that effective technology use happens at the intersection of all three and not by treating 
them separately. 

Kharbach (2026) recognized the evolving landscape of education which requires 
modern resources, and is clear that the journey through educational technology is both vast 
and varied, where tools that genuinely enhance teaching and learning across different 
subject areas within the digital landscape can be annexed to transform educational 
experiences. The beauty of these resources is their ability to adapt to current realities, 
offering fresh perspectives, innovative teaching methods, and engaging content for students. 
However, the true impact lies in how educators bring these tools into the classrooms, 
integrating them into the teaching practices to inspire, challenge and support the students. 
This was reiterated by Pappas (2025) that in these times, teachers need a great support for 
technology to be implemented in the classroom. Therefore, the professional development of 
the teacher in the improving access to technological resources in the era of the 4IR has 
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become inevitable. 
 

Re-engineering Critical Thinking and Emotional Intelligence Skills for Students 
It is no gain saying that the Fourth Industrial Revolution (4IR) is transforming 

education by integrating advanced technologies, necessitating new teaching methods and 
addressing skills gaps to prepare students for a rapidly changing job market. Critical thinking 
and emotional intelligence are complementary skills that empower students to analyze 
information effectively, make reasoned decisions and navigate social and academic 
challenges with empathy and self-awareness. As systems evolve over time, the need for 
students to be equipped with skills to sustain their competence remains a priority for 
educational administrators, especially because critical thinking and problem-solving abilities 
are among the most sought-after skills in almost every industry and workplace. 
 

Critical Thinking 
Critical thinking refers to the ability to analyze information objectively and make a 

reasoned judgement. Akpomi and Jack (2025) defined critical thinking as the systematic 
analysis of situations, evaluation of evidence and drawing reasoned conclusions. This to a 
large extent promotes rationality, logical coherence and objectivity in decision making. It is 
characterized by: analyzing problems, evaluating information, identifying biases and making 
informed decisions. Good critical thinking involves the evaluation of sources such as data, 
facts, observable phenomena, and research findings. Good critical thinking also considers 
unconscious bias and how these impacts upon logical thinking and systems thinking. The 
mobility friends or Academia today (2012), defined Critical Thinking as the disciplined 
process of analyzing, evaluating, and synthesizing information to make informed decisions 
which involves questioning assumptions and identifying biases, evaluating evidences and 
sources, drawing logical conclusions based on facts rather than opinions and problem-
solving and creativity to approach challenges methodically. In the era of the 4IR, the need for 
critical thinking cannot be over-emphasized for students because the skill encourages 
independent thought, enhances problem-solving abilities and fosters innovation in academic 
and real-world context. 
 

Emotional Intelligence 
Emotional intelligence is defined as the ability to recognize, understand, and manage 

one’s own emotions while being attuned to the emotions of others. It was also identified as a 
fundamental leadership skill having the key components of Self-awareness – recognizing 
personal emotions and their impact, Self-regulation – managing impulses and adapting to 
change, Motivation – maintaining persistence toward goals, Empathy – understanding 
others’ perspectives and Social skills – effective communication and relationship-building. EI 
helps students navigate interpersonal challenges, reduce conflicts, and collaborate 
effectively in group learning or team projects. 
 

The Synergy between Critical Thinking and Emotional Intelligence 
The Mobility Friends (2012) asserted that Critical Thinking and Emotional Intelligence 

skills are essential for navigating complex challenges and making informed decisions in both 
educational and professional contexts. Critical thinking deals with analysis, evaluation, 
reflection and problem-solving while simultaneously developing emotional intelligence 
competencies, including self-awareness, empathy, emotional regulation, effective 
communication, emotions management in decision-making and more thoughtful interactions 
with others. These skills promote collaborative learning, self-reflection and the application of 
critical thinking frameworks and emotional intelligence strategies to everyday situations. By 
the end, participants will be better equipped to think independently, handle challenges 
constructively and contribute positively in classrooms and organizations. These skills 
significantly improve decision-making, problem-solving, and emotional regulation in 
academic, educational or workplace environments, helping to cultivate reflective thinking, 
empathy, effective communication, fostering a positive, collaborative, and innovative 
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atmosphere in classrooms and work organizations. Using emotional information 
appropriately builds relations and supports critical thinking and problem-solving where 
decisions that are ethical, authentic and empathetic are confidently made. 
When combined, critical thinking and emotional intelligence enhance decision-making and 
social interactions: 

EI ensures that emotions inform rather than cloud judgment. 
Critical thinking provides a structured approach to problem-solving. 
Together, they enable students to reason analytically while maintaining empathy and 
emotional balance. 
This combination supports resilience, reflective thinking, and effective collaboration in 
academic and social settings. 

 

Benefits of Critical thinking and Emotional Intelligence in Education 
Academic success: Improved reasoning, analysis, and problem-solving. 
Social competence: Stronger relationships, empathy, and conflict resolution. 
Personal growth: Greater self-awareness, emotional regulation, and resilience. 
Professional readiness:  Enhanced decision-making, leadership, and teamwork skills by 
integrating critical thinking and emotional intelligence into their learning, students become 
well-rounded, reflective, and adaptable individuals, prepared to face complex challenges 
both in school and in life. 

With the reality of the 4IR, it becomes imperative for critical thinking and emotional 
intelligence skills of learners to be re-engineered to help them understand the key concepts 
and principles of critical thinking and emotional intelligence. Recognize the importance of 
critical thinking and emotional intelligence in personal, academic, and professional contexts. 
Develop practical skills to analyse information, question assumptions, and make sound 
decisions. Furthermore, it will enhance self-awareness and emotional regulation to respond 
effectively to challenges and stress, as well as foster empathy and active listening to build 
stronger, more respectful relationships. Learn techniques to resolve conflicts and 
communicate assertively in diverse environments. Encourage a reflective and open-minded 
approach to problem-solving and teamwork. Promote a positive and supportive culture in 
schools or any collaborative setting. 

Naturally, students are faced with much information, and materials to analyze. 
Therefore, critical thinking, with emotional intelligence will help learners to draw reasonable 
conclusions from a range of information sources, determining what is useful and what isn’t. 
In analyzing problems, critical thinking will help them breakdown complex problems to 
manageable units; in evaluating information, they will be able to assess credibilty and 
relevance; they can assess situations without bias or any emotional interference, having 
outcomes based on facts and logic; and having the ability to make reasoned evidence-based 
decisions. 
 

Practical Strategies for Students 
Students can develop these skills through intentional practice on the following: 
Reflect daily on emotional triggers and their influence on decisions. 
Engage in empathetic listening to understand others’ perspectives. 
Apply structured problem-solving frameworks to academic tasks. 
Participate in collaborative learning to practice communication and teamwork. 
Question assumptions and seek diverse perspectives to strengthen critical thinking. 
Practice mindfulness to enhance emotional awareness and cognitive clarity. 
 

CONCLUSION 
The Fourth Industrial Revolution (4IR) represents a fundamental shift in human 

interactions, experiences, and undertakings driven by the integration of cutting-edge 
technologies. Its impact is not limited to economic productivity but extends to social, political 
and cultural dimensions, making it essential for individuals and organizations to understand 
and adapt to the rapidly evolving landscape. The educational landscape, being a part of the 
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wider society is also greatly impacted. It is therefore natural for educational professionals to 
align with the trend to have continuous positive impacts, making its instructors and learners 
remain relevant. With this reality, the knowledge skills of teachers and students should be re-
aligned, especially in the areas of professional development programmes and access to 
technological resources for teachers and critical thinking and emotional intelligence skills for 
students. When every programme intended has a clear purpose, when teachers are 
equipped to guide students through learning experiences and when every learner is enabled 
with relevant skills, the gains of the 4IR will be evident in better educational outcomes. 
 

SUGGESTIONS 
Having x-rayed the concept of the fourth industrial revolution, and its impact on the 

educational landscape, the following suggestions are made: 
That government and educational managers should enact policies that promote and foster 
teacher development programmes tailored to equipping teachers with the skills of integrating 
technology in pedagogy 
Professional development programmes for teachers should not be a one-time workshop, 
conference or mentoring, but ongoing context-specific support that helps teachers understand 
both technology and the pedagogy behind it. 
School leaders should ensure the availability, accessibility, reliability, compatibility and 
security of technological tools while simultaneously creating a culture where teachers feel 
supported to experiment, reflect, and improve their practice. 
There should also be better allocation of financial resources, adapting school curricular to 
reflect new trends and developing policy frameworks that enable digitization in education. 
Schools should plan deliberately, invest in people as much as devices, and keep the focus 
firmly on learning outcomes rather than technology for its own sake. 
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