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in 2014, and the average lifespan
of a single website is now just un-
der 44 days. There was an aver-
age of 109,000 users per website
in 1993. However; today there are
less than four users per website
available. ~ighty percent of the
websites that will be present on
the World Wide Web one year
from today currently do not exist.

As of April 2016, there were
3.5 billion Internet searches per
day, and 1.2 trillion per year. tvlore
than 1.3 million searches per sec-
ond are made on Google, and 50

percent of them are made from
mobile devices. Over 19 billion
emails and 10 billion instant mes-
sages are transmitted every day
(partially because 56 percent of
"t-lillennials" prefer this form of
one-way communication instead
of back-and-forth telephone con-
versations that instantly reveal
one's communications and inter-
personal skills deficits). Over 3
million new webpages are made
live daily, adding to the informa-
lion explosion.

Because of computer technol-
ogies, more information and data
have been produced in the last
50 years than the previous 5,000

years (since the advent of written
language). Today's already-mas-
sive body of technical informa-
tion doubles every two weeks.

In one single cubic millimeter
of brain tissue there are more
connections than there are stars
in the entire tvlilky Way Galaxy,
suggesting that there is absolute-
ly no limit on human creativity.
The most advanced supercom-
puter today is still a quantum leap
from matching the storage capac-
ity of the human brain (10 trillion

. bytes of memory) or the brain's
capability of decision-making. Al-
though computers are powerful,
they are not yet inventive.

JOB TRENDS
In the mid-zoth century, one
could become a bank teller, ca-
shier, receptionist, telephone op-
erator, mail carrier, travel agent,
typist, newspaper reporter, data
entry associate, or telemarketer
(low-level white-collar employ-
ees) with only a modest educa-
tion. However, these 10 careers
will be replaced by automation
by 2033, according to a recent
Oxford University study. The
easy-to-secure jobs of the past
quarter-century will not exist in
the very near future. tvlany of the
new jobs projected for the future
will be carried out by machines.

With the advent of driverless
vehicles, we will need fewer taxi
and truck drivers. "Smart" com-
puter systems with voice-recog-
nition software will supplant the
need for their human counter-
parts in sales and customer ser-
vice. In today's world, it is not tan-
gible manufactured products that
generate large amounts of wealth;
it is innovative ideas like new
apps for digital devices. This job-
trend data tells us that the only
jobs that will not be automated or
offshored will be the innovators,
entrepreneurs, and inventors.

With automation, average
corporate profits are now at an
all-time high (particularly bank-
ing revenues are included), while
average individual wages are at
an all-time low. Corporations are
investing more of their profits to
purchase hardware and software
products that reduce labor costs.
A new touchscreen tablet called
Presto allows dining customers
to make meal, drink, and dessert
selections without ever interact-
ing with a waiter or waitress, and
there's no waiting for a paper
check to arrive. Thousands of
wait-staff jobs are being eliminat-
ed nationwide. There are record
gaps between the salary of the
average worker and that of their
C~O, and when charted, the two
trajectories continue moving in
opposite directions.

Although deceptive politicians
point fingers at either the Obama
administration or the Republi-
cans, technology and robotics
are making millions of restaurant,
manufacturing, and assembly-
line jobs obsolete (referred to as
"technological unemployment"),
while online stores are rapidly
replacing the brick-and-mortar
"mom-and-pop" small businesses.
Recognizing these undeniable job
trends, how is our education sys-
tem re-inventing itself to produce
"the best brains possible"?

schools to accommodate changes
in this direction.

The early human brain broadly
"downloaded" the global environ-
ment in an attempt to encode,
process, and understand the
surrounding world, giving spe-
cial attention to all threats and
opportunities. A vital feature of
our complex adaptive body-brain
system was the amazing ability
of our nomadic ancestors to re-
member the locations of, as well
as the distinction between, these
two. It was not just memory skills,
but critical and analytical thinking
skills that evolved over the eons.
Whether one's world was largely
positive or negative was irrel-
evant to a degree - navigating it
safely and reproducing were the
imperatives.

C~ANGING BRAINS
!-Iomo sapiens have been on
~arth for approximately 150,000

years. i=or us, memorizing the
intricate details of an extremely
uncertain predatory environment
has often meant the difference
between finding a meal today
and being one. Learning to adapt
to the terrestrial, aquatic, and
amphibious environments de-
termined the data points for the
early hominid actuarial charts.

It was not "survival of the fit-
test" that dictated longevity, but
survival based on the fastest-
adapting brains to an ever-chang-
ing world. Quick adaptation to
change, as well as one's ability to
be creative and innovative today,
will distinguish those who thrive
from those who may barely sur-
vive, if at all. tvlost brain connec-
tions are not hardwired. One of
the most important concepts we
should be mindful about is that
human brains can change - and
human brains do change, because
all brains are fundamentally de-
signed to change in order to sur-
vive change. With the full knowl-
edge of the consequences of
the technology and information
explosions, we must modify our

C~ANGING OUR
SC~OOLS

We know that particular en-
vironments can nurture and ac-
celerate innovative thinking and
novel idea creation, while others
can impede innovation well be-
fore it ever starts to germinate.
With that in mind, educational fu-
turists need to focus more on the
needs of the contemporary learn-
ers rather than on the institution
charged with serving them. Stu-
dents should know that the class-
rooms they are entering are truly
dynamic creative-learning spaces,
as opposed to lifeless walled-in
rooms where all answers are pre-
scribed, all thinking is controlled,
and increasing test scores is the
school's primary mission.

Creative learning spaces are
best recognized by their ability
to produce "light bulb moments,"
sudden new revelations, first-time
"fresh" connections, and inspiring
epiphanies. Here, the environ-
ment is punctuated with more
"Ah-hahs!" instead of timidly ask-
ing, "Is this the right answer?" This
second reaction tells us that the
learner's primary motive is not
the pursuit of success as much as
the avoidance of failure.

In contemporary education,
closing the achievement gap is of-
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ten a written goal. l-Iowever; what
are we doing about the widening
gap between what is currently
transpiring in our educational sys-
tems and the job requirements of
the future world?

JUSTICE - AS WELL AS
CREATIVITY AND INNOVA-
TIVE TWINKING - FOR ALL

The best of novel ideas do
not come out of the ether, but
emerge from identifying the al-
ready existing parts, products,
and pieces, and rearranging them
into something new. This process
only occurs in learning spaces
where experimental thinking is
encouraged (not just occasionally
permissible), where students are
at liberty to explore and discover
new meaningful connections. Sci-
ence writer Steven Johnson re-
fers to this concept as the "adja-
cent possible," which inhabits the
space immediately next to that
which presently exists.

Like networks of neurons, the
meta-discipline ST!:::1V1(science,
technology, engineering, and
mathematics) provides the best
academic platform for students
to discover the infinite possi-
bilities residing next door to the
familiar. Transdisciplinary prob-
lem-solving is a new approach to
education where each discipline
is no longer a distant island, but
island hopping is highly encour-
aged. ST!:::1V1workers today com-
mand higher wages than their
non-ST!:::1V1counterparts, earning
26 percent more in annual sala-
ries. J=ortunately, student interest
in ST!:::IV1-relatedcareers is overall
quite high, although ST!:::1V1prepa-
ration for teachers is not yet com-
mensurate.

It is also quite common for stu-
dents attending schools in low-
income areas to receive a stack
of worksheets daily. In some of
these schools, computer tech-
nology is available and the band-
width permits Internet access
to "learning" programs that are
little more than costly "electronic
worksheets." Educators, adminis-
trators, and parents should have

noticed that worksheets are the
"kryptonite" of creative and inno-
vative thinking. J=ortunately,when
creativity and innovative think-
ing are school goals with corre-
sponding learning spaces, we are
reminded that student creativity
is evenly distributed across the
zip codes, although dispensing
creative thinking opportunities is
frequently done subconsciously.

lV1anypractices found in con-
temporary education are still
longing for data to justify their
sustained usage.They must be re-
tired so that innovation with infor-
mation becomes more important
than the accumulation of informa-
tion itself, and creating the future
is more valued than memorizing
the past. The new goal of educa-
tion is not teaching memorization,
but teaching students generally
how to think and use innovative
thinking in particular.

Contrary to the pronounce-
ments of its opponents, the Com-
mon Core State Standards and
the Next Generation Science
Standards are not intellectual
detours. Instead, they emphasize
the importance of collaborative
learning, critical and creative
thinking, and long-term research
projects where student claims
are supported by evidence (not
opinions) and logical thinking.
The educational goal is no longer
to memorize massive amounts of
information, but to cultivate and
transfer intelligent practices uti-
lizing all disciplines simultaneous-
ly in standard and nonstandard
contexts. During the processes of
reflection and analysis, students
learn to construct their own ex-
planations rather than memoriz-
ing what their textbooks say. The
teacher's role is shifting, from
transferring information to stu-
dents, to teaching instead how to
process informational literature,
and to use it effectively (that is,
teaching "thinking").

"Nothing is more costly to the
nation than untapped potential,"
said Jon Erickson, ACT presi-
dent of education and career
solutions, "that's why we must do
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more to ensure that all students
understand the career opportu-
nities that match their interests,
particularly those that exist in im-
portant ST!:::1V1fields."

At the 2016 lV1iddle !:::astNorth
Africa ST!:::1V1conference in Dubai,
where' I delivered the keynote
address, there were innovative
educators from throughout the
region sharing novel and practical
ideas for implementing ST!:::1V1un-
der nearly any learning condition
imaginable. In San Jose, Califor-
nia, Dartmouth lV1iddleSchool re-
cently opened the doors to their
new ST!:::1V1lab where students
(and faculty members) are enthu-
siastically applying the notions of
ST!:::1V1and creativity.

If you were asked to recall the
things you remember best about
high school or junior high school,
you would likely begin listing the
dances, talent shows, or even
your first dissection in biology
class. Not many lectures would
make it to the list. No matter how
absolutely stellar we think we
were as educators and effective
communicators, students remem-
ber best what they did and the
times when they were active pro-
ducers constructing knowledge
together, not when they were
passive recipients of information.

!:::verystudent in school should
have a clear pathway to the high-
wage high-demand ST!:::1V1jobs
of the future. Creative individu-
als in a stagnant environment, 'or
dullards in a dynamic innovative
learning space, are not the de-
sired combinations that produce
results. The school "accountabil-
ity metric" of the future should
require that every school super-
intendent, school board member,
and administrator make certain
that the schools for which they
are responsible are spaces for
creative learning. Students who
have been encouraged to practice
creativity must be given opportu-
nities to continue learning under
conditions that foster innovative
thinking. The world's most com-
plex problems will also be the
world's biggest opportunities for
deploying the creative problem
solvers that should be blossoming
in every school right now. ~
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