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Water and steam power



Water and steam power

To create the steam, most steam 

engines heated the water by 

burning coal. The steam 

engine helped to power the 

Industrial Revolution. Before steam 

power, most factories and mills 

were powered by water, wind, 

horse, or man. Water was a good 

source of power, but factories had 
to be located near a river.



Water and steam power

First power loom, 1784



Water and steam power

First power loom, 1784

In 1787 Cartwright opened a 
weaving mill in Doncaster and two 
years later began using steam 
engines produced by James 
Watt and Matthew Boulton, to 
drive his looms.



Electric energy



Electric energy

Electrical energy is a form 

of energy resulting from the flow 

of electric charge. Energy is the 

ability to do work or apply force to 

move an object. In the case of 

electrical energy, the force 

is electrical attraction or repulsion 
between charged particles.



First assembly belt, 1870
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Cyber-physical systems







1. Autonomous Robots
2. Big Data Analytics
3. Cloud Computing 
4. Additive 

Manufacturing
(3D Printing)

5. Internet of 
Things (IoT)

6. System Integration
7. Cybersecurity
8. Mixed Reality
9. Simulation













The Academe as Catalyst 
for the Industrial 

Revolution 4.0



Reddit.com (2019)



Business World (2019)



40%
of the jobs 

we know today 

will be almost gone

by 2025

Source: https://www.economist.com/graphic-detail/2018/04/24/a-study-finds-nearly-
half-of-jobs-are-vulnerable-to-automation



Andreas Schleicher





Critical Thinking

Technology literacy

Creativity Flexibility

Collaboration Leadership

Communication Initiative

Information literacy

Productivity

Media literacy

Social skills

Source: https://www.aeseducation.com/careercenter21/what-are-21st-century-skills
https://www.oecd.org/site/educeri21st/40756908.pdf

Learning and 
Innovation Skills

Life and Career 
Skills

Information, Media, and Technology Skills

They’re essential in 
the age of the 

Internet.

https://www.aeseducation.com/careercenter21/what-are-21st-century-skills
https://www.oecd.org/site/educeri21st/40756908.pdf










Solutions Provider

Pain PointsRecognition of social need

Problem being 
experienced by a 

substantial segment 
of society

Collective 
requirement of 

people in a potential 
market segment 

PAIN POINTS



Exercise with a Partner





SOLUTION

Market Driven

PAIN POINTS

Technology-basedInnovation

EXPECTATIONS

CONCEPT







Keen Observer

Iterative synthesisInvention

Refining of 
ideas

FIRMING UP 
OF AN 

INVENTION
EMPLOYING 
SUCCESSIVE 

CREATIVE 
ITERATIONS







Attentive to Details

INVENTION
WORKING 

PROTOTYPE

Prototype (POC)Development



Exercise with a Partner













Grit: The power of passion and 

perseverance

Angela Lee Duckworth | TED Talks Education

“Grit is 
living life 

like a 
marathon, 

not a 
sprint.”



Grit in psychology is a 
positive, non-cognitive trait 

based on an individual's 
perseverance of effort 

combined with the passion 
for a particular long-term 

goal or end state. This 
perseverance of effort 

promotes the overcoming of 
obstacles or challenges that 

lie on the path to 
accomplishment and serves 

as a driving force in 
achievement realization.



GROWTH MINDSET

When students believe 
they can get smarter, 
they understand that 
effort makes them 

stronger. Therefore they 
put in extra time and 

effort, and that leads to 
higher achievement.



"Our greatest 

weakness lies in 

giving up. The 

most certain way 

to succeed is 

always to try just 

one more time.“

- Thomas Edison



Do not give up 

when life puts a 

stumbling block 

in front of you. 

Climb on top and 

get a better 

view of the 

horizon. BE 

PERSISTENT.

Failures are just 

God’s way of 

pulling you back 

from where 

you’re going 

because you’re 

not facing the 

right direction.



Do not go back to your
‘eX’.

Just MOVE ON …



Contact me:

DR. NEIL P. BALBA

neilbalba@yahoo.com


