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“If the U.S. is to maintain its economicIf the U.S. is to maintain its economic 
leadership and compete in the new global 

economy the nation must prepare today’s Keconomy, the nation must prepare today s K-
12 students better to be tomorrow’s 
d ti k d iti Ch iproductive workers and citizens. Changing 

workforce requirements mean that new 
workers will need ever more sophisticated 
skills in science, mathematics, engineering , , g g

and technology ... 

http://www.nsf.gov/nsb/documents/2006/0502/testimony.pdf



STEM is now horizontal inSTEM is now horizontal in 
terms of careers and 

academics and it is also 
f d t l t ifundamental to economic 

prosperity democracyprosperity, democracy, 
freedom, civil society and the 

American way of life.



jobsjobs
i il lifcivil life
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STEM i h i lSTEM is horizontal 
across all 15 of the 
16 DOL clusters in 

terms of jobs.j



STEM i f d t l tSTEM is fundamental to 
jobs the economyjobs, the economy, 

democracy, and civildemocracy, and civil 
society… Not to mention y

the “American way of life.”



academic and CTE



“Growing evidence shows that [career]Growing evidence shows that [career] 
pathways hold promise for reducing high 
school dropout rates increasing academicschool dropout rates, increasing academic 
achievement and learning, and increasing 

t d t ’ i h thstudents’ earning power when they 
graduate. Equally compelling, studies 
show that students enrolled in [career] 

pathways perform as well as their p y p
traditionally educated counterparts on key 

measures ”measures.
http://www.connectedcalifornia.org/advance_copy/policy_paper.pdf
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Today’s cars have more computing 
power than was used to put man on 
the moonthe moon.

TSTC West TX, Sweetwater, 10.31.2006



I 1994 i lIn 1994 a single 
super computersuper computer 
with the power p
of an X-box did 

not exist.









My daughter’s first computer atMy daughter s first computer at 
age—30 minutes.



Berkeley’s Deputy Dust
6.6 mm3 total circumscribed 

volume 4th Gen4 Gen

11.7 mm3

6.6 mm3

http://www

Berkeley’s Golem Dust
11.7 mm3 total circumscribed volume

~4.8 mm3 total displaced volume



Our product line is inventions.”                 
–Dan O’Connel, CEO



http://www.msnbc.msn.com/id/7643818/

Adidas 1 Running Shoe



W blWearable 
Robotobot

• 1,000th of a second sensor measures gap 
between heel and a magnet

• 20-MHz microcontroller measures changes 
in compressionin compression

• Motor spins at 4000 rpm turns a screw 
loosens cable

• Environmentally and operator adaptive shoe• Environmentally and operator adaptive shoe 
sole

http://www.adidas.com/campaigns/
adidas 1/content/downloads/adidas



Source: Harbor M2M
MARKETS

Research, 2003



http://www.skidmore.edu/~dvella/fantvoy.jpg





Wesley Medical Center, Butler Community College
April 7 to 11, 2008



Lab-in-a-Pill

http://www.rsc.org/ej/LC/2006/b507312j/b507312j-f2.gif
http://www.rsc.org/ejga/LC/2006/b507312j-ga.gif







Hal 3 mayHal 3 may 
some daysome day 
replace thereplace the 
wheel chairwheel chair 
for manyfor many 
people

http://www.terremoto.ca/images/exoskeleton.jpg

people..



http://www.startrekdesktopwallpaper.com/new_wallpaper/Star_Trek_Voyager_SevenOfNine_JerryRyan_desktopwallpaper_800.jpg



Cochlear Ear Implant
https://www.carle.com/Hospital/about/images/Ear%20Diagram3.jpg
Cochlear Ear Implant



Nano-Na o
Mechatronics

An artificial red cell – the respirocyte [41].  Designer 
Robert A. Freitas Jr.  ©1999 Forrest Bishop. 

http://www.imminst.org/freitas.html



I li tiImplicationsp



21st Century Architecture

BIOINFO BIO

Adapted from Charles Ostman
Senior Fellow

Institute for Global Futures

NEURO CHEM



Systems

BIOINFO BIO

Adapted from Charles Ostman
Senior Fellow

Institute for Global Futures

NEURO CHEM



STEM Impacts Everything

LawBusiness Law

CivilCivil 
Society

Adapted from Charles Ostman
Senior Fellow

Institute for Global Futures

Education GOV



STEM i f d t l tSTEM is fundamental to 
jobs the economyjobs, the economy, 

democracy, and civildemocracy, and civil 
society… Not to mention y

the “American way of life.”
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Part IIPart II
Learning in Action: ALearning in Action: A 
Learning Theory forLearning Theory for 
CTE & 21st CenturyCTE & 21 Century 

LearningLearning



What are the keyWhat are the key 
requirements ofrequirements of 

21st k?21st century work?






