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“If the U.S. Is to maintain Its economic
leadership and compete in the new global

economy, the nation must prepare

today’s K-

12 students better to be tomorrow’s
productive workers and citizens. Changing

workforce requirements mean t
workers will need ever more sop

nat new
nisticated

skills In science, mathematics, en
and technology ...

gineering

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




IS NOW
and
academics and It Is also
fundamental to economic

prosperity, democracy,
freedom, civil society and the
American way of life.
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academic and CTE



“Growing evidence shows that [career]

Equally compelling, studies
show that students enrolled In [career]
pathways perform as well as their
traditionally educated counterparts on key
measures.”

http://www.connectedcalifornia.org/advance_copy/policy_paper.pdf




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

students’ earning power when they

graduate.

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 moon.
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In 1994 a single
super computer
with the power
of an X-box did

not exist.
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- con i t‘“ﬁ‘ |
I\/Iy daughter s first computer at
age—30 minutes.




Berkeley’s Deputy D

6.6 mma3 total circumscr
P e

Berkeley’s Golem Dust

11.7 mm3 total circumscribed volume
~4.8 mma3 total displaced volume




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




~ Adidas 1 Running Shoe




a‘d%\us'
Wearable

http://www.adidas.com/campaigns/

AardidAac 1 /anntant/dAannmlAaadeladidac

« 1,000™ of a second sensor measures gap
between heel and a magnet

» 20-MHz microcontroller measures changes
In compression

» Motor spins at 4000 rpm turns a screw
loosens cable

 Environmentally and operator adaptive shoe
sole

THE FUTURE OF RUNNING IS HERE.
PUT ON A PAIR OF adidas_1 AND JUST FOUR STEPS FROM
THE FRONT DO SHOES HAVE ALREA

YOUR SPEED, WEIGHT AND THE TERRAIN UND

FOR YOUR NEEDS.




MARKETS

M2M Source: Harbor
Research, 2003
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FOUR MEN AND ONE WOMAN ON
THE MOST FANTASTIC, SPECTACULAR
AND TERRIFYING JOURNEY

OF THEIR LIVES...

--ru-""#f-ﬂ"""i:!ﬂ

Y :
= ;
2.

N HITHSTIL VOVIGE

¥

=

‘L

VA ; T A e
tt_p://www.skldmore.edu/~dve|Ia/fanl\&wg f







(L LELALLLA

o0
o
o
AN
—
i
o
)
N~
m
o
<

(]
(@)
Q@
o
@)
>
=
c
)
S
S
O
@)
o
pra}
-]
M
O
4
c
[ob)
@)
'®
Q
e
[}
=
>
Q
n
=




34.00 mm
Top View Through-hole connactors Antehna
[
E
E
[=1
(=]
=4
|
Bottom View
=
E o a
e E E
=2 o
5 3R
T [
Side View
| Encapsulation Batteries
E ASIC =
3 s
o »E
T Transmitter &

36,00 mm

Lab-in-a-Pill

http://www.rsc.org/ej/LC/2006/b507312j/b507312j-f2.gif
http://Iwww.rsc.org/ejga/LC/2006/b507312j-ga.qgif
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Robotic assistance for elderly or infirm people, or those with disabilities

Backpack
(ontains a computer with a
wireless netwark connection

Battery

Actuators

Electric motors provide
powered-assisted movement
to the limbs

Angular sensor
Detects the angle of the hip,
knee and ankle joints

|
Bioelectric sensors
Sensors attached to the skin

manitar nerve impulses from
the brain ta the muscles
indicating that a movement
like standing or walking is
about to take place. The signal

is relayed to the computer,
where it is analysed and used
to launch the actuators
even before the suit's
wearer moves

p e O p I e [ I

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

Floor reaction force sensar
Detects the user's centre
of gravity




gskiopwallpaper.com/new_wallpaper/Star_Trek Voyager SevenOfNine_JerryRyan_desktopwallpaper_800.jpg




Sound Processor
caoptures 1ound from the environment

= processes sound inta dighol infarmation

* heid in ploce by mognets in both the
headpiece ond implant

Electrode Array

*  defivens electricol tignals ooross an
owray of tiny comtocts, of ekectrodes,
to the hearing nerve

= tha hearng nerve corres the sound
Informiation to the brain, where it
s heard

Cochlear Ear Implant

https://www.carle.com/Hospital/about/images/Ear820Diagram3.jpg




4
ym Nano-
Mechatronics

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

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




Implications




215t Century Architecture

Adapted from Charles Ostman
Senior Fellow
Institute for Global Futures




Systems

Neurons

Adapted from Charles Ostman
Senior Fellow
Institute for Global Futures




STEM Impacts Everything

Bits (zenes
Civil
Socilety
Neurons Atoms

d u C atl O Adapted from Charles Ostman

Senior Fellow
Institute for Global Futures
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Next Generation CTE




Learning In Action: A

& 215t Century
Learning




What are the
of

215t century work?
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