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Level 1

• Climate Change
• Water Scarcity
• Energy Security
• Cyber Security
• Global financial structure
• Biodiversity and Ecosystem 

losses
• Fisheries Depletion
• Deforestation
• Infectious Disease

Level 2

– Aging Population
– Poverty

– Education
– The Digital Divide

– Urbanization
– Intellectual property

– International labor and 
migration

– E-Commerce rules
– Biotechnology rules

– Maritime Safety and Pollution

Disruptive to our way of lifeEliminate our way of life



PentiumIntel 4004

More than half of the top 10 in demand jobs in 2017 did not exist in 2007

Six-Core Xeon 7400
Radio- 38 Years TV - 13 Years

Cellphone 
7 Years

Internet - 4 Years

Facebook  
2 Years

CHANGE
Years to 50 million users

PokemonGo - 3 Weeks



…and countless more.

Drone operator…

Big data 
analyst/data 
scientist

Sustainability 
manager

Content
creator

Cloud computing 
specialist



Source: McKinsey Global Institute 

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

13%
too few
COLLEGE OR 
POSTGRADUATE DEGREES

ADVANCED ECONOMIES
45 million fewer workers 
with secondary education 
than will be needed

15%
too few

SECONDARY EDUCATION

DEVELOPING ECONOMIES
90 million to 95 million more workers 
in advanced economies that do not 
have college degrees, or in developing 
economies that don’t have secondary 
education than employers need

13%
too many

LIMITED EDUCATION

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

PROBABILITY OF COMPUTERIZATION

Telemarketers: 99%
Secretarial/Adm. Assistant: 96%
Accountant/Auditors: 94%
Retail Salespersons: 92%
Technical Writers: 89%
Paralegals: 94% 
Postal Service Clerks: 95%
Machinists: 65%

47%

US EMPLOYMENT AT RISK
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COMPETITORS

Craig Alexander 3X 
ironman Champ
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“Urgent Futures”
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FROM                    TO
• Scattered Efforts
• Episodic Education
• Letter Grades
• Textbooks
• Degrees
• One-size Fits All
• Best Guesses
• Static Environments

• Solution Networks
• Continuous Learning Flows
• Actionable Feedback
• Unbounded Resources
• Dynamic Reputations
• Personalized Experiences
• Algorithmic Matching
• Digital Physical Blends










Not "Random Acts of STEM:" 
Planned Career Success

March 5, 2018
SWSW EDU
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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 PERMANENT 
BLURRING OF WORK AND LEARNING.
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Shape Shifting 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.
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• NO CENTER—more distributed authority, less centralized
• LIQUID HIERACHIES— hierarchies come and go, liquid data
• GROW FROM THE EDGES—where diversity flourishes
• CANNOT BE CONTROLLED—but can be guided

Shape Shifting™ Organizations

Shape Shifting ™
All Rights Reserved
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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.
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AI IQ

Digital Fluency

Simulated Action
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SO…WHAT DO 
WE NOW KNOW?

© Samueli Foundation 2018



Our World Has Changed

Confronted with Challenges….
Life Threatening

Don’t Know What Future Holds

Don’t Know What Future Jobs Will Be

© Samueli Foundation 2018



HOW DO WE EXPECT EXISTING SYSTEMS TO:

Educate our society

Equip educators with the skills 
needed

Develop skilled competent 
workforce 

© Samueli Foundation 2018



WHAT WE NEED…

New 
paradigm

New 
architecture

© Samueli Foundation 2018



FOSTERS…
© Samueli Foundation 2018



STEM LEARNING ECOSYSTEMS
© Samueli Foundation 2018



STEM-Rich 
Institutions

Learner Centric

Formal PK-12
Education

Business
Community

Family
Out-of-School

Programs

STEM LEARNING ECOSYSTEMS

Source: Ellen Lettvin, US Department of Education

GovernmentInstitutes of Higher Education

© Samueli Foundation 2018
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THE “HOW” - ENGINEERING 
DESIGN

© Samueli Foundation 2018



HOW WE CULTIVATE A STEM LEARNING ECOSYSTEM

2. Technical Assistance/Community Coach

INNOVATION BY 
DESIGN: The System

LEADING AND 
LEARNING BY DESIGN: 
Teaching and Learning

COLLABORATION BY 
DESIGN:  Partnerships

ACCOUNTABILITY BY 
DESIGN: Outcomes 

and Metrics

STEM 
DESIGN 
STUDIOS 

1. National Community of Practice

© Samueli Foundation 2018



FOCUS – 3 CORE OUTCOMES
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. 

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 Outputs

• 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

• Number of partners in 
network

• Number of STEM 
learning opportunities 
across counties

• Number of educators 
engaged in professional 
development

• Number of members in 
each Communities of 
Practice

• Types of STEM 
resources introduced to 
counties

• Number of effective 
STEM programs

• Evaluation findings

• 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

Impact

© Samueli Foundation 2018
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MULTIPLE ON AND OFF RAMPS
© Samueli Foundation 2018
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MORE THAN A VISION….
IT’S TODAY’S REALITY!

© Samueli Foundation 2018



YEAR 3:  56 STEM LEARNING ECOSYSTEMS
© Samueli Foundation 2018



BECAUSE OF STEM LEARNING ECOSYSTEMS

The seeds from Ecosystems 
are starting to bear fruit on 
real-world relevant education 
spanning urban, suburban, and 
rural communities.

© Samueli Foundation 2018
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ENGAGE YOUR COMMUNITY…
WWW.STEMECOSYSTEMS.ORG

© Samueli Foundation 2018
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