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1780                                                                                      

1840       

1770                                                                                           

1850

1st Industrial Revolution

● Development of steam machine

● Textile technology

● Iron mass-production process

● Mechanized factories

1st Engineering Education

● Education Focused on training public 

employees

● Concentration on industrialization and 

mass-production

● Classic Engineering Fields: civil, 

mechanics, mining and agricultural

● Focus on mathematics, Science, civil 

eng., structures and war technology.

1780 – 1840

First Industrial Revolution    

1770 – 1850                                                                                                                     

Engineering Education 1.0 
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1780                                                                                      

1840       

1770                                                                                           

1850

2st Industrial Revolution

● Electricity, electrification and electrical 

industries.

● Development of Chemical and 

petroleum industries.

● New transport methods: automobile and 

airplane

2st Engineering Education

● Arts, crafts, and technology seen as a 

new Unity.

● Search for balance between 

theoretical and practical disciplines.

● Inclusion of more math and Science, 

in parallel to the birth of modern 
physics.

1860 – 1914

Second Industrial Revolution    

1880–1940                                                                                                                       

Engineering Education 2.0       



7



8

1780                                                                                      

1840       

1770                                                                                           

1850

3rd Industrial Revolution

● Transition from analogue to digital 

electronics.

● Digital information and communication 

technologies.

● Internet and digital cellular phones.

● Micro and nanotechnology and micro 

and nanofabrication.

● Shifting to renewable energies

3rd Engineering Education

● Incorporation of quality control and KPIs.

● Accreditation bodies for standard 

curricula. 

● ICT Applied to quality promotion and

effectiveness.

● New areas: informatic, biomedical, space, 

telecom.
● Energy programs
● Biofuels in Brazil
● Creation of the first Production Engineering in 

Brazil

1950 – 1990

Third Industrial Revolution    

1960–1990                                                                                                                       

Engineering Education 3.0       





Fourth Industrial Revolution
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1780                                                                                      

1840       

1770                                                                                           

1850

4th Industrial Revolution

● Cyberphysical systems + IoT 

● AI, ML and Deep Learning

● Big Data and Data Science

● Flexible and solid free form fabrication

● Simulation, augmented and virtual reality

● 5G wireless communication

4th Engineering Education

● Student-centered (Bologna Method)

● Supported by PBL activities

● Professional and transverse outcomes

● Research supported: nano, bio, info, and

others.

2000 – 2020 

Fourth Industrial Revolution    

2000 – present                                                                                                                  

Engineering Education 4.0       

Engineering practices: critical thinking and emotional intelligence
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1780                                                                                      

1840       

1770                                                                                           

1850

Beyond 2030

● Biohybrid artificial systems.

● Intelligent machines and process.

● Quantum supremacy.

● Biofabrication of vascularized organs.

● Materials made to order, smart materials + 

structures.

● Nanobiotechnology and biological computing.

● Extended life, synthetic biology and artificial 

life.

● Space colonization

5th Engineering Education

● Holistic, flexible and dynamic approach.

● Student-centered and Sustainability focused.

● PBL hybridized with servisse-learning.

● Focus on personal and professional 

development.

● Research-oriented and technology-aided.

● Collaborative, enjoyable, humanistic, 

international.

● Ethical compromise of students and 

institutions.
● Engineers as solvers of global challenges.

2030 – Towards singularity?                                                                                                     

Society 5.0   

2020 – future                                                                                                                   

Engineering Education 5.0       

Engineering practices: critical thinking, emotional intelligence, and more.
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