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Understanding











Problematic

• Water
• Energy
• Food



Contemporary context

• Sustainability



• Sustainabilty
• Fairness



Contemporary context

• Sustainability
• Fairness
• Globalization



Knowledge



Science & Technology

“Knowledge of the relevant
principles and the ability to 
obtain appropriate results” 

To know, to do.
What, how, when…



Some questions…

• Why does technology matter?
• Convergence and change?
• Examples of convergence?
• Where is the return on value?
• Does Tech *really* matter?



What do we know about 
technology?

• We define ourselves by it



Technology as a 
Transformation Agent

galileo.imss.firenze.it

galileo.imss.firenze.it



Technological innovation 
brings about deep change

Journal of Ancient and Medieval History



Technology and old paradigms



What do we know about 
technology?

• Its use is paramount



Lessons on Technology

• It is a change agent
• Change is inevitable
• Use is paramount
• Transforms our world vision



What technologies do we need 
to invest in?

The best return on value 
from investments in 
technology are made 
where technologies 
converge.



Science and Technology



Computing Machinery Evolution

Salamis 
Calculating

Board
500 B.C.

Babbage’s
Difference

Engine
1832 A.D.

Atanasoff-Berry 
Computer
1939 A.D.

Roman
Handheld
Abbacus
300 A.D.



Convergence

1900 1950 2000

Data Center

Minicomputers

Microcomputers

Public Internet

Social Networking
The Cloud

Mobility

Big Data

Internet of Things

http://upload.wikimedia.org/wikipedia/commons/6/6e/DARPA_Logo.jpg
http://upload.wikimedia.org/wikipedia/commons/6/6e/DARPA_Logo.jpg


Anytime, anywhere, any device, everything…



What are the current 
technology triggers?



Where are we now?

Big Data



Internet of everything



Big Data/IOE

Social

Cloud

Mobile



The Cloud

• Think of IT as a service
– Software
– Data access
– Storage 

• Rapid provisioning
• Nimble scaling
• Focus on core competencies

Spending on the cloud is growing 
five times faster than overall IT 
spending



Social

• Think about social behavior 
enhanced by IT
– Security (connected)

– Instant gratification (real-time)

– Belonging (socially produced information)



Young people today

• Collaborative, multi-tasking, 
non-linear thinkers



“net generation students has developed
brain morphological and fisiological changes
to adapt to their surroundings”

Prensky, 2001

“net generation students has developed
brain morphological and fisiological changes
to adapt to their surroundings”

Prensky, 2001



Mobile

• Think Convenience
–Highly mobile 
–Context aware
–Simple



Remember the Sweet Spot

Social

Cloud

Mobile



Convergence in Biology

New Biology

1950 2000

Molecular Biology

Genomics



Does it matter?

1850

1855
Land-Grant
Teaching

1887
Experimental

Station
Reseach

1900 1950

1914
Cooperative
Extension

1905
Agricultural
Engineering

Mecanization
Electrification

Transport

1960
Policy
Change

Agricultural Eng.
Post harvest, 

natural resorces, 
environment…

2000

Ag. & Bio Eng.
Focus on

Biosystems

ASABE 
CIGR

Biological Eng.



Convergence induces change

• Infrastructure
– 51,000 Cores
– 3 Petabytes storage

• HPC services
• Faculty awareness Training and 

Education



More importantly!

What immediate technology
convergences are likely to 
provide value?



Convergence in Education



Improved learning outcomes 
Reduced cost of instruction



Convergence in education

Flipped 
Classroom

1937 2000

Behaviorism

Constructivism

Teachers must learn how to 
teach… they need only to be 
taught more effective ways of 
teaching
B.F. Skinner



Flipped Classroom

Traditional 
Classroom

Lecture is 
delivered by the 

instructor

Homework is 
assigned to 
reinforce 

understanding

Flipped 
Classroom

Students watch 
lectures Online

Classroom time 
devoted to 

higher order 
thinking tasks





EEL3111C Circuits 1

85%
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Credits: P.Busato and R. Berruto



Strategic action
Create a learning ecosystem

Learning Content 
Repository

Course 
Management 

System
Analytics Engine

Inter-institutional Service Bus

Institutional Data Big Data



Science ant technology for the
XXIst century

• ITC
• Biology

• Brain
• Nanotecnology
• Mecatronics
• Materials
• Energy



Convergence:  Neurons and bits

Credits: T.B. deMarse



Autómatas

Credits: T.B. deMarse









Value?



Information technology

• The art of acquiring, storing, 
transmitting and analyzing for 
decision making and creating new 
knowledge



Biotecnology

• The art of using biological 
systems to create products and 
processes



Mecatronics

• The art of construction of 
intelligent mechanical systems



Nanotecnology

• The art of molecular level
construction



Brain technologies



Where are the
opportunities?





Anticipating the future…

Good strategy and 
intelligent tactics

All is connected 
and aware



Innovation

atoms

genes

neurons

bits



??? tech

atoms

genes

neurons

bits

• ???



Science and technolgy are only part
of a complex ecosystem

• Economics
• Risk

– Health
– Environment

• Acceptance
• Regulation
• Intellectual Property
• Local and global politics
• Etc.



Business

Application

Standards

Development

Research
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Tecnology

Social, legal and ethical



Translating these findings



Adoption Paradigms

© University of 
Florida

Participatory Advisory Work Facilitation for 
Empowerment

Paternalistic Technology Transfer Human Resource 
Development

Persuasive Educational



What is it about science
technology that is so 
important today?



Oral Tradition

Literate Tradition

Extended 
Virtual 

Tradition



Thank you!
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