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CHALLENGES

Level 1 Level 2

Ao SN — Aging Population
* Climate Change A N\
* Water Scarcity
* Energy Security
e Cyber Security g3
e Global financial structure =

e Biodiversity and Ecosystem
losses %

* Fisheries Depletion
e Deforestation
 [nfectious Disease

— Poverty

— Education

— The Digital Divide
— Urbanization

— Intellectual property

— International labor and
migration

— E-Commerce rules
— Biotechnology rules
— Maritime Safety and Pollution

Eliminate our way of life Disruptive to our way of life
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More than half of the top 10 in demand jobs in 2017 did not exist in 2007
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Big data
analyst/data
scientist

Drone operator...

Cloud computing
specialist

..and countless more.



ADVANCED ECONOMIES

38 million to 40 million fewer
workers with tertiary education
than will be needed

13%

too few

COLLEGE OR
POSTGRADUATE DEGREES

Source: McKinsey Global Institute
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DEVELOPING ECONOMIES GLOBALLY
45 million fewer workers 90 million to 95 million more workers
with secondary education in advanced economies that do not
than will be needed have college degrees, or in developing

economies that don’t have secondary

education than employers need
too few S

» 13%

SECONDARY EDUCATION ~ i many

"\ LIMITED EDUCATION
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US EMPLOYMENT AT RISK Telemarketers: 99% Erik Brynjolfsson
Andrew McAfee

Race
The Machine

"COMPETITO

PROBABILITY OF COMPUTERIZATION

How the Digital Revolution is Accelerating Innovation,
Driving Productivity, and Irreversibly Transforming
Employment and the Economy

The future of Employment: How Susceptible Jobs are to Computerization; C.B. Frey, M.A. Osborne



COMPETITORS UCI Samuel

Craig Alexander 3X
ironman Champ
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%E INSTITUTE FOR THE FUTURE

“Urgent Futures”
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FROM

TO

e Continuous Learning Flows
e Actionable Feedback

e Episodic Education
e Letter Grades

e Textbooks  Unbounded Resources
* Degrees * Dynamic Reputations
* One-size Fits All * Personalized Experiences

* Best Guesses * Algorithmic Matching

2 A A 2 2L JEN)

e Static Environments * Digital Physical Blends

©2017 Institute for the Future. All rights reserved. | SR-1930



Our learning lives and working lives are merging into ONE.
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foresight 1
a work+learn future
BEYOND TODAY’'S CONVERSATIONS ABOUT
DEGREES AND CERTIFICATIONS, THE BIGGEST

DISRUPTION MAY COME IN THE PERMANEN
BLURRING OF WORK AND LEARNING.




Shape S_hifting Organizations allow diversity and innovation to thrive.
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foresight 2
shape shifting organizations

THE MOST IMMEDIATE THREAT TO OUR

SOCIETY WILL NOT COME FROM MILLIONS OF
UNEMPLOYED HUMANS, BUT FROM

INSTITUTIONS THAT FALL TRAGICALLY OUT OF
SYNCH WITH THEIR ENVIRONMENT.




Shape

dlversny flourishes

TITUTE FOR THE FUTURE
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Anything that can be distributed will be distributed.
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foresight 3
navigating decentralization
ROBOTICS AND MACHINE LEARNING WON'T
REPLACE AS MANY JOBS AS MANY THINK, BUT

THEY'LL REPLACE MORE KINDS OF JOBS THAN
MOST ASSUME.



THE
#FUTUREFIT

SURPER SKILLS

The future iz all about
parfcrmancs. Wheather you're a
Lyft driver or a conaultant looking
for referrala on Linkadin, your
parformance ratinga will probably

count more thamn YOUr resume.

And skillz are the path to high
parfcrmancsa ratings.

Skille connect what you know

to what you can do, and what
you can do ia what will earm you
maoney, confidance, and a lifetime
of rewarding expenences.

Wheather your goal is to build your
atrengthe acroes all five peak
parformancs zonas of the training
circuit or @ bacome a master of
one of two of the zonea, the super
akillz are the building blocks of
your workouwt.
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Digital Fluency
When machindgs alk o

o, o6 you krow how
o talk back?

Simulated Action

Dho you Move as

esasily in VR and AR
wardds ms yeu o in
the piysical word?
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SO...WHAT DO
WE NOW KNOW?

© Samueli Foundation 2018
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Our World Has Changed

Confronted with Challenges....
Life Threatening

Don’t Know What Future Holds

Don’t Know What Future Jobs Will Be

N\ STEM
“ ecos StemS Cultivate. Learn. Innovate.



HOW DO WE EXPECT EXISTING SYSTEMS TO:

Educate our society

Equip educators with the skills
needed

Develop skilled competent
workforce

N\ STEM
“ ecos StemS Cultivate. Learn. Innovate.
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WHAT WE NEED...

New
paradigm

New
architecture

N\ STEM
ecos StemS Cultivate. Learn. Innovate.
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FOSTERS...

Intuition

Insight ldeas o S Coach = I
Oppgrtumtles =’ SRadical *10cks RBSI|Ience

= GI’UWu Paradigm Ingenious ;= Risk = == Persistence

Managmg Innovatmnl_ea rn"""k[:ha "ge=" 'gg‘“Suppnﬂ
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Inventlvel N N uv ATE Sc==n Strive
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STEM LEARNING ECOSYSTEMS

il

SCHOOL

COMMUNITY

HIGHER SCIEMCE CEMNTERS

& MUSEUMS

EDUCATION

AFTER
SCHOOL

\ STEM

© Samueli Foundation 2018
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STEM LEARNING ECOSYSTEMS

STEM-Rich
Institutions

_ Business
Formal PK-12 [{. amsm | Community
Education :

—l
Out-of-School

Programs

Source: Ellen Lettvin, US Department of Education
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THE “HOW” - ENGINEERING
DESIGN
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HOW WE CULTIVATE A STEM LEARNING ECOSYSTEM

The Design Process

LEADING AND
LEARNING BY DESIGN:
Teaching and Learning

INNOVATION BY
DESIGN: The System

STEM
DESIGN
STUDIOS

ACCOUNTABILITY BY
COLLABORATION BY DESIGN: Outcomes

DESIGN: Partnerships and Metrics

1. National Community of Practice

2. Technical Assistance/Community Coach

N\ STEM
ecos StemS Cultivate. Learn. Innovate.
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FOCUS - 3 CORE OUTCOMES

Resources

Local Initiative (Members,
community partners, network
connections and
infrastructure)

Implementation
Partners

Steering Committee
(Members, network, expertise)

Formal Ed
Science Centers

Youth Development
Entities

Afterschool and
Summer STEM
Programs

Leveraging Existing
networks

State STEM Network

State Afterschool
Network

Higher Ed

Business

Community

Activities

Develop Technical
Support (PL/PD)
(infrastructure, capacity, key
partners, communication,
project management)

Develop and implement
program support and
professional
development (program
support and professional
development delivery model
based on three levels of
technical assistance)

Develop and implement
Communities of
Practice

Develop STEM resource
menu

Assist in defining
effective STEM
programs for program
implementation/impro
vement and evaluation
purposes

Outputs

Number of partnersin
network

Number of STEM
learning opportunities
across counties

Number of educators
engaged in professional
development

Number of membersin
each Communities of
Practice

Types of STEM
resources introduced to
counties

Number of effective
STEM programs

Evaluation findings

Short-Term and
Intermediate Outcomes

Program outcomes: An
increase in the intensity,
duration and quality of STEM
learning opportunities.

Staff outcomes: An increase

in the confidence, competence,

and motivation in offering
STEM learning opportunities.

Student outcomes: An
increase in engagement,

interest, and applied knowledge
of STEM content and processes.

Initiative outcomes: The
documentation of promising
practices, linking of results to
specific STEM in OST models,
and the sharing of this
information with the field in
ways that can effectively guide
program improvement and
expansion efforts.

Ste MS cultivate

. Learn. Innovate.

+ All students

possess the
requisite STEM
skills to be
competitive for
21st century
jobs

All educators
and teachers
are provided
the tools and
support to
ensure their
students are
STEM
competent and
STEM literate

Community is a
leader in STEM
workforce
competitiveness
in State and the
United States
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MULTIPLE ON AND OFF RAMPS

Figure 2: Three Essential Features of Career Pathways

2. Multiple entry points
- for both well prepared

students and targeted
populations

3 job in
career
path

3. Multiple exit points

Funders Can Use Alliance Framework Version 1.0
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IT'S TODAY'S REALITY'!
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YEAR 3: 56 STEM LEARNING ECOSYSTEMS

56 Communities Over 1.200
25H;:It::e;hi:t§int Out-of-School + Over 21 Million
@ of Columbia + Kijommal Eifele =] - ®
S Partners
@
® * e =
@ @ - |
Over 4,200 & ®
Business +
Over 850,000
Industry Partners PK-12 Teachers
& Informal Over 1,320
A ® e School Districts
@ s Representing
> Q@ Rural, Urban +
Nearly 400 Stbuhan Arcas
Local/Regional 2
Philanthropic
Organizations &

STEM
ecos StemS Cultivate. Learn. Innovate.
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BECAUSE OF STEM LEARNING ECOSYSTEMS

Because of STEM Ecosystems...

£ £ \We know about so many
different STEM providers and
people interested in STEM...
they're just coming out of
the woodwork. 39

Because of STEM Ecosystems...

k€ e love the
encouragement that
we're all facing the same
challenges and we're
all in this together. 33

ecos StemS Cultivate. Learn. Innovate
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