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Why STEM, why here, why now? e

Source: nyworks.ny.qov

Home to a wide range of economic sectors
ranging from health care to manufacturing,
financial services to transportation. Syracuse is
the 5 largest city in NYS.

Transforming traditional manufacturing and other
sectors to niche industries within those sectors.

Industry clusters include distribution,
materials processing, industrial
machinery and services, agriculture,
and financial services.

International center of higher education, medical
and technological development; agriculture also
an important economic driver across the region.

Rochester is the 3 largest city in NYS.
The center of NYOs

industry clusters include bio life
sciences, nanotechnology, chemical
manufacturing, semiconductor
development and clean energy
production. Albany, the state capital,
is the 6% largest city in NYS.

Diverse array of local industries
includes heavy & light
manufacturing, technology,
agriculture , service-oriented
private sector companies, and
tourism; bioinformatics and
human genome research
centered in Buffalo, 2" largest
city in NYS.

Over 60 biotech companies

and the Hudson Valley
Research Park (
300mm semiconductor
fabrication facility). Yonkers is
the 4t largest city in NYS.

Industry clusters include defense, distribution,
insurance, agriculture and manufacturing;
strong presence of several high tech firms.

The largest city in the U.S. and a A world leader in technology

global center for financial services, development, home to research labs
life sciences, entertainment, media, and the largest industrial park on the
fashion and the arts. East Coast.
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Why STEM, why here, why now? | x

Regional Economic Development Strategic Plans - Source: nyworks.ny.gov

Develop a strong workforce development system to support

Engage private businesses in the development of :
gage p P the needs of employers in the targeted clusters (11/6/11 draft)

training programs and educational curricula to better
align skills development with job demand (Nov 11 draft)

Align workforce and education
investments with priority on building
STEM programs in Milford for
Otsego County (11/9/11 final)

Address regional workforce shortages in
healthcare, agriculture, information
technology, middlezkills manufacturing, and
other key fields. (11/1/11 draft)
Create a workforce with 21st Century
skills, strong in STEM; connect
education and private enterprise to
create jobs; prepare for tomorrow by
encouraging learning opportunities in
STEM; leverage existing partnerships
and build new and deeper
collaborations. (11/14/11 Final)

Engage students, parents,
educators & business in the
K-12 system to build
awareness to promote

the connection between
schooling, career & college
readiness to increase timely
high school and post-

secondary completions
(12/9/11 final draft)

Ensure that -tf
12 students develop 21st
century skills aligned with

specific industry clusters
(11/9/11 draft)

Need for investment in K-12 education and for STEM
programs to motivate children to pursue higher education in
fields such as math, science and engineering top the list of

workforce development issues (10/21/11 draft) _ _
Invest in STEM Workforce Innovation Network to

Invest in public education; Graduate NYC! College Readiness and dramatically improve how Long Island identifies
Success initiative; redesign curricula and training programs to match and educates potential high-skilled workers for
employer needs; support industry / education partnerships such as P- STEM careers and growth needs in key and

TECH, CTE partnerships, CUNM®@sdaiNe Woveddpphd thdustry dustérPaludaf @ns)
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Why STEM, why here, why now?

THE MAJORITY OF STEM JOBS IN NEW YORK WILL REQUIRE

POSTSECONDARY EDUCATION OR TRAINING BY 2018

High school or less 28 110 7%

Some College/No Degree 47,730 1%
Associate’s degrees 48,450 1%
Bachelor's degrees 184,450 44%
Master's degrees 91,970 22%
Doctoral degrees 22,480 5%

TOTAL* 423,190 100%

+Totals may differ slightly due to rounding

28110
7%

395,080 ® High School or less
93% m Postsecondary

Source: STEM State-Level Analysis, Georgetown University Center on

Education and the Workforce, STEM Report Release October, 2011
12/23/2011 Empire State STEM Learning Network

Yet ...
A Only 72% of the NYS high school class
of 2009 graduated
A 92% graduated in wealthy districts
A 74% in rural school systems
A 48% in large city districts

A 24% NYS college students took

remedial coursework in 2007

A The percentage was 44% in 2-year
institutions, 13% in 4-year

A 31% took remedial math in 2-year
institutions, 7% in 4-year

A 23% took remedial writing in 2-year
institutions, 5% in 4-year

A Low income and under-represented
minority group members comprise a
majority of high school graduates but
have not kept pace in college
enrollment

Are We Beginning to See the Light?
Gt dzof AO yR LI NBy(a
up math and science education but most still
GKAY]l] GKSANI f20Fft ac

Source: Public Agenda
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Why Empire State STEM Learning Network?

Mission: Advance STEM education to prepare all students in New York State
for success in school, work and life.

d{ ¢9a SRdzOIF GA2y ¢ NBTFSN

4! RO pOSEY teaching and learning of science, technology, The value proposition:
engineering and mathematics, to a level of rigor

sufficient to produceritical thinkers and problem

innovation and
economic vitality

accelerate the growth +
or progress of a cause

solvers across all fields of endeawdro can thrive

in the 2% century economy

Vision:

APolicy support
AProgram/practice portfolios
APlatforms for innovation
APartnerships over the long term

Design Principles:

ASTEM for all

A Systemic model
AEvidence-based approach
AOpen collaborative innovation
A Committed stakeholders



How was Empire STEM formed?

_‘ June 2009 ‘i_ October - December 2009 | 1Q 2010 | ------------------------------- 2Q2010

Regional Regional Regional Regional
Progressive Progressive Progressive Progressive
June25-26, 2009 Dialogue Dialogue Dialogue Dialogue June 10, 2010
" Inaugural (Long Island) (Syracuse) (Capital Region) (Yonkers) Network
‘GEJ Progressive Creation
i PIEEELE Regional Regional Regional Regional Event
Progressive Progressive Progressive Progressive
Dialogue Dialogue Dialogue Dialogue
(Buffalo) (Rochester) (Southern Tier) (NYC)

Draft

Insights,

Patterns,

Strategic
Roadmap

Themes,
Networks

Options,
Platforms

Convened over 100 stakeholder
leaders to launch the dialogue
at the state level

Convened over 400 additional stakeholders Prepare and review
in a series of regional sessions across NYS  strategic roadmap
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=
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1. Establish mutual understanding of the 1. Develop mutual understanding of regional issues, challenges 1. Integrate findings from
issues, challenges and obstacles related to and obstacles related to current STEM education progressive dialogues into
current STEM education 2. Understand existing regional initiatives and partnerships for a strategic roadmap for

2. Understand, evaluate and begin to flesh advancing STEM education action
out a strategic roadmap to advance STEM 3. Provide a forum for teachers, principals, parents , higher 2. Collaborate with the
education in New York state education, business, and community leaders to engage in the network of engaged and

3. Articulate the role(s) each constituent can design of the strategic roadmap influential stakeholders
play in the success of STEM education - across the state on
and agree to collaborate strategy and execution

Outputs

4. Develop specific recommendations and
timelines for action
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Who participated in the Progressive Dialogue?

Syracuse HostsSyracuse University, Syracuse Public
School District, Say Yes to Education, JP Morgan Chase,
US Air Force Rome Lab

Rochester HostsUniversity of
Rochester (U of R), Regent Cofield,
Regent Norwood

Buffalo Hosts:Regent Bennett;
Hauptman- Woodward Medical
Research Institute; Buffalo Niagara
Medical Campus; University at
Buffalo (SUNY)

Corning/SouthernTier Hosts:Corning
Incorporated; MST Connect (Math,
Science, Technology); SUNY Business
& Education Cooperative of the
Southern Tier (SUNY BEST ¢
Binghamton University)

Capitalregion Hosts:Hudson Valley
Community College; Regent
Bowman; Regent Dawson

New YorkCity Hosts:American Museum of
Natural History; City University of New
York (CUNY); The New York Academy of
Sciences; State University of New York
(SUNY)

Yonkers / Lower HudsoNalley
Hosts: Yonkers Public Schools;
Westchester Community College;
Regent Phillips; IBM

Longlsland Hosts:The Long
Works Coalition / Goodwill

New Jersey

Island Association; Long Island

Greater New York & Northern

Rensselaer gratefully acknowledges théimd support provided by the Regional Dialogue hosts
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What actions were recommended by stakeholders?

Build community connections and capacity to address STEM needs through the creation of a statewi
STEM Learning Network spannibgsiness K-12 education, higher education, government, philanthropic
andother non-government organizations

Policy

Alntegrate STEM into standards, assessmemts;riculum and
certifications(project-based, experiential, interdisciplinary
learning; additional focus and professional development at
early grades)

AAddress STEM teacher neeasoss dimensions of human
capital management (attract, recruit, develop, retain top
talent; performance-based culture; alternative certification
pathways)

AEngage state policymakerand regulators in removing
regulatory / legal barriers to change, incenting transformation

Platforms
AAlign to STEM guiding principles

APursue STEM school components, modgls., regional
STEM schools, career academies, informal education at
cultural institutions)

Alntegrate / expand the use of technology throughout the
learning environment(open source models for access to
O2yGSyiG FyR SELISNIAASET aOA
mobile labs)

Programsand Practices

Alnventory and communicatexisting, effective STEM learning
programs and practices

AlLeverageanformal education and businest provide
innovative STEM learning experiences for students, teachers,
administrators and parents

AEngage students in STEstudent-centered design in
transformation, project-based learning, alternative learning
models)

ABuild STEM awareness the community

Partnerships

ADevelop partnershipsnvolving business, schools, higher
education, policy makers, and the communities they serve to
ensure education outcomes resonate with local economy and
community needs

AReprioritize available resource® support design and
implementation of STEM policy, platform, program and
practice changes

Recommendations are supported by over 2100 data points from plenary and small group discussions




How are Regional STEM hubs developed?

1. Convene a regional dialogu® build awareness, interest and shared belief in the burning issue

I If sufficient interest, identify a regional Hub Steward to help convene, co-coordinate the
startup of a regional hub of the Empire State STEM Learning Network

2. Develop Regional STEM Hub Goals and enabling Statement of Wiatkalances between
prescription (design principles, stakeholder types and roles, goals framework) and flexibility
(focusing on regional needs, leveraging regional capabilities)

i Define initial Regional STEM Hub Goals
A STEM goals and objectives specific to the region ¢ short term, longer-term
A Regional needs versus existing capabilities (asset mapping)

I Formalize action plans, measures of success and participants in the partnership
A Schools/districts serving as platforms at the center of the design

A Capacity builders (business, higher education, cultural institutions, community-based
organizations, etc.)

3. Establish management system

I Regional hub meetings, metrics and reporting, decision-making

I Connection to the statewide Network
4. Announce and Implement coordinate announcement timing for maximum impact
5. Measure and refinghe process
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The Network is envisioned
positioned across New Yor k
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enable communities to achieve a tipping point in the advancement of STEM education.
Hubs and nodes will be interconnected by network coordination resources which also

pr o

vide a gateway to

Business /
Employer
Node

College
Node |

HOODODOC OO

NI, LILRICH
goooo i poooo
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ot her

statesd and nat.

Government
Node

Informal
Education
Node

Objectives:
AGrow STEM teaching and learning capacity
AAccelerate knowledge capture and sharing
of effective policies and practices
Astimulate ongoing collaborative innovation

Non-Government

College/ o
Organization Node

University
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What does a regional STEM hub look like?

Example: Central New York (CNY) Hub of Empire STEM

Vision: The CNY STEM Hub will design and incubate educational models of excellence empowering all PK-20
students to excel in a rapidly changing world.

Mission: The CNY STEM Hub will interconnect business, higher education, community organizations and PK-12
schools to design, develop and demonstrate innovative, sustainable and transferable STEM learning experiences.

Goals: By 2014, the CNY STEM Hub will...

1 ...exemplify the attributes of a professional
metropolitan learning community by creating and
sharing knowledge and successful, innovative
learning experiences that ignite and strengthen
problem solving and critical thinking abilities in K-
12 learners for success in our global society.

2 ...strengthen instructional practices in K-12 STEM
HUB classrooms through professional
development for teachers and administratorsin
inquiry and design learning models.

3 ...design and develop trans-disciplinary learning
experiences through design and inquiry with real-
world context/application.

4 ...design, develop and incubate STEM literacy
educational models that prepare students for
college and career through the integration of 215t
Century knowledge and skills.

5 ...systematically document effects of new learning
experiences on short term and long term student
learning, student motivation, and college and
career trajectories and performance, with the
intent to regularly publish new findings in the
education literature.

12/23/2011

The growing list of partners engagedin the work of the CNY STEM HUB currently includes:

Business Node:
« Bristol-Myers Squibb

* Lockheed Martin

T - MACNY

» Siemens

Government Node:
» Department of Labor

PK-12 Node: |
» East Syracuse Minca Central |
School District (CSD) |
» Syracuse City School District |

« Cincinnatus C5D
,".'.‘
AY AW E
lulﬂl E— s
O00000000000000
T || g
Community College Node:
* Onondaga Community College / University Node:

College * LeMoyne College
= SUNY-ESF - SUNY College of

Informal STEM

Educatlon Node:
MOST: Milton J.
Rubenstein
Museum of Science

& Technology
Non-Government Org Node:
» Center of Excellence (CoE)
+ Partners for Education & Business

Environmental Science and Forestry
= Syracuse University

Empire State STEM Learning Network 11




Science

Technology  Engineering Mathematics

INVESTORS

Individuals and organizations committing
financial support, in-kind resources,
and/or political capital to enable the

Network to carry out its work

CORE TEAM

Individuals and organizations providing
statewide and regional operational
consistency and coherency, managing the
ambiguity of the Network during its
emergence phase, and adapting to real-
world experiences from other stakeholders

For the Network to work,

EARLY ADOPTERS

Individuals and organizations committing
to serve as proving grounds for new
approaches to STEM and simultaneously
participating in coordinated work

CAPACITY BUILDERS

Individuals and organizations focusing on
infrastructure necessary for sustaining and
growing critical STEM education, teaching
and learning ability across a region of
interest

stakeholders must be true to a basic promise as part of our value system...
What do we promise to each other as part of this team?

12/23/2011
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What are examples of ways for businesses to engage?

Innovation A Advance STEM image and'awareness in marketing and Workforce
recruitment campaigns and collateral
A Collaborate with faculty, _ A Partner with schools and workforce
students and incubators on Marketing boards to engage administrators,
STEM research and R n and teachers and students at the K-12
development to advance esearc Sales Jlanufacturing level in innovative, age-appropriate
innovation as well as to and and/or experiential STEM learning
develop and attract talent Development Service Delivery opportunities to introduce them to /
A Explore innovative uses of excite them about your business
your products / services in Business A Provide meaningful STEM
STEM education as incubator L : Human experiences to interns, co-ops,
Ines, . . . .
and showcase Divisions B USINEeSsS Resources apprentices; include internships for
A Lead the development of a teachers
STEM education strategy for A Support employee engagement in
communities important to your Investor STEM outreach (e.g., mentoring;
business, in partnership with Relations Corporate National Lab Day; adjunct
educators, workforce boards, Government Citizenship appointments; professional
and community organizations Affairs associations); consider implementing
A Lead the creation of the STEM htransition too pr

career moves into teaching for

education innovation network o
qualified employees

for New York State as an A Advocate STEM-related policy and regulatory
investing partner in the state- changes to remove barriers to innovation at the A Support a STEM school at or nearby
wide and regional hubs state and national level one of your facilities

Responsibility
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www.ndstem.com

www.washingtonstem.org
WASHINGTON

$STEM

www.coloradostemeducation.com

Colorado

STEM NETWORK

ngéﬁﬂ

Engineering and Mathematics

ABojouyra) aduang

www.cslnet.org —
The California Learning Network
Science + Technology * Engineering * Math

www.sfaz.org/live/page/stem-network
arizona

stem

www.tstem.org

NE 9 YLIANB

STEM

www.innovate-educate.org

{ ¢9aQa

WWW.empirestem.org

WWW.0SIn.org .
WWW.051n.or www.ristem.org
Ohio 2 :
Learning Network

=
I
MINNESOTA SUCCESs TOMORROW

Www. pasteminitiative.org
PENNSYLVANIA

ovem

INITIATIVE

/I;ace to the Top
American Graduation Initiative

NEducate to | nnov
www.ed.gov/programs/racetothetop/
www.whitehouse.gov/issues/education/educate-
innovate

POWERING STEM LEARNING AND
NNOVAT

INNOVATION ACROSS MINNESOTA

WWW.Ncstem.orqg
NC STE EJ

COMMUNITY
COLLABORATIVE

Launched 11/30/11:

STEMconnector™

T- STEI\/I
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2010-11

Launch

1. Transition from dialogue to action
2. Advocate and broaden access to existing,

effective STEM learning assets while also
catalyzing alignment of resources for new
STEM schools/components to address
gaps (e.g., Race to the Top):

A Policy and program support

A Professional learning program portfolio

Engage stakeholder communities in
creating the Network partnership platform
ARegional STEM hub compacts
A Statewide interconnectivity
A Community support

12/23/2011
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2011-12
Adapt

Expand program funding to
support adaptation of effective
programs and innovative,
entrepreneurial prototypes to
local needs

Explore advanced web-based
capabilities to connect teachers,
students, parents, businesses,
and community-based
organizations to STEM resource
relevant to their individual needs

Refine/adapt management
system and design teams based
on 2010/11 results

Empire State STEM Learning Network
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Continue to adapt and scale
strategies for policy, programs
and practices, platforms and
partnerships

Continue to catalyze ongoing

collaborative innovation

Evaluate progress against
Progressive Dialogue
recommendations and act
accordingly
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Who will be the future
Ainventors and innovators?
Aeducators?

Acitizens prepared for work and life?

What will YOU do to prepare them?

The Empire State STEM Learning Network gratefully acknowledges the support provi
the Bill & Melinda Gates Foundation, the Battelle Memorial Institute, the AT&T Found:
Rensselaer Polytechnic Institute and the State University of New York
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