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STEM Is A Mindset
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STEM for ALL is Aligned with
Workforce!
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STEM HAPPENS
EVERYWHERE!!
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Engineering Design Process

ASK
COMM U N ICATE Define the Problem.

Cominicote v What is the Big Question?

o
and/or Conduct an

IMPROVE

Refine and

IDENTIFY

DESIGN REQUIREMENTS
What does the

Solution need to do?
More research
Post SOLE
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IMAGINE

Brainstorm
Possible
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COLLABORATION IS NOT A NATURAL ACT...

ETES ENLIGHTENED SELF-INTEREST IS!!! ‘%1ZL.(/STEM
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STEM SUPPORTS A REDESIGN OF TEACHING AND
LEARNING AT ALL GRADE LEVELS ()

What About... 1890'S ELfTT REPORT
Nanobiotechnology?

Genetic Engineeringe

Bioinformatics?

AQUAPONICS?

Biophysical Engineering?

PHYSICS
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STEM IS NEW TOOLS, NEW SKILLS ALL DRIVEN BY
215T CENTURY SKILLS
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Not Just Hands-On but Solving
REAL Problems

CAPSTONE PROJECTS TO
SOLVE ISRAEL'S GRANDEST
CHALLENGES 4
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WHATISASTEM  #
ECOSYSTEM AND WHY
~.  ISITNEEDED? 4
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Unprecedented Global Competition
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A new
framework...

A new model...

A new way of
making

decisions and
educating our

youngsters!
A New Architecture and
not Kilos of Programs! {
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The STEM Pipeline in Israel

HIGH SCHOOL NUMBER OF STEM EMPLOYMENT ANNUAL
TIMSS 2015 (8TH GRADE) PISA 2015 (10TH GRADE) DIPLOMA GRADUATES DEMAND
No. of B.A in universities
i6 Out of 38 countries ~_40 Out of 77 countries 61 '000 and colleges (2012)
STUDENT S-” ova. 481 470 OECD avg. 450 STUDENT 52% of the students ~7,000
COHORT w— Mean score in Math e Mean score in Math COHORT Students 1 l637 Math & Sclence
: {2015) (2015) o T High tech positions
: 507 v 486 469 OECD avg. 493 4 Engineering &
2 3 ]56'000 —  Mean score in wience w— MEan scote in science ]]8'000 ) 9’585 2,11 Computer wlonce
o 1396 meduns Oop  OECD vy, 1% Math {9.6%) : :
Al students % % fth Technological diploma:
'& 1 100% - Top Math performance . Top Math performance “‘;dw:“ 8426 practical engineers and
v - T - v technicians (2015)
5 16% median i 329 DECD avg. 23 RS ~10,000
2 - Low Math performance - Low Math performance hysics (B5%) 13th-14th grade
s 6104 2,000  (rimistry of education) practical engineers
O Sy and technicians
Computer Ministry of
Science (6.1%) 5,800 Econormy
: K- 6th JUNIOR HIGH HIGH SCHOOL IDF POSTSECONDARY WORKFORCE
i o 5 LY ~
0 . 4 4  d >
g 1 Ministries and municipalities: leadership, supporting policy, priorities & goals, incentives, collaboration, teacher status
g Sdence capital, parent and community involvment Gaps in curriculum content to meet STEM career path requirements
< :
. Lack of coordination between formal and informal education ID’J ;'p""“"(e& "“'"'S"IQE:‘(" Low incentives for students
g uRy '“‘:‘3:“::"‘;;;":0 in technological tracks
o Curriculum and teaching methods not adapted to 215 century skills and knowlege
2 Low number of STEM faculty
g : L":'"'g;;":);“"d Low image and status of technological tracks positions in universities
—
"i Low level of students’ cutiosity, motivation and interest in STEM
wrg High focus and attention conystem Focus & STEN ol
on Scientific tracks i ’ . AU . r.x.:v Path :j’lv

) BEYACHAD » : SBII“.I
%’O Siella and Yool Caranas (‘..Sé?n)tlt’/l
il ko BETRATEGIES FOR SOCIAL IMPACT
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STEM LEARNING ECOSYSTEM

TECHNICAL COLLEGES COMMUNITIES FAMILIES AND FAITH-
AND UNIVERSITIES BASED
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INDUSTRY/BUSINESS A5 ‘ ; e ‘ -

‘j 77 y A ._/ i/x

POLICY-MAKERS

MOE AND
LOCAL

GOVERMENTS
NGO’s/PROFIT

EDUCATION/STEM
SCHOOL DISTRICTS INFORMAL INSTITUTIONS

INSTITUTIONS

TIES Teaching Institute for Excellence in STEM, 2015. All rights reserved.



Pillars of a Thriving STEM Ecosystem

l@\

Cultivated
diverse
cross-sector
partnerships
among all
STEM
stakeholders

UGS

Untang Parvers. Tramsforwony (oarvny

Established
architectural &
infrastructure
features
including strong
leadership and
champion for
sustainability of
STEM for all as
a system

learning
between in-
school and
out of school
systems

Measure
STEM™ in
place to
ensure
data-driven
decision-
making and
longitudinal
measurement
of success

Created
articulated
university and
career readiness
pathways that
are responsive to
local employer
demand and
local/regional
economic
development
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This WAS the path to a great job
for your grandparents and
parents!!!

WORKFORCE IS STEM P
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Pre-Design Prep

* Hire STEM Leader for
Municipality/City/State

* Asset Mapping
* Data Collection/Analytics
* Design Team Determination

* Leadership Team/Steering
Committee Determination

Design Studios...
#1: Innovation By Design™

* Aspirations/Goals/Common
Agenda™

* Awareness of Held Beliefs
* Constraints
e Design Principles

* Design Features:
Characteristics

2. Collaborative Investment By
Design™

* Partnerships Created
e  Protocols for Partnerships
* |nvestment Structures

#3. Leading and Learning By

A Desigh™

* STEM Learning Tours/Listening
Tour

* Integrated Teaching and
Learning: Formal and Informal
Spaces (Interfaces)

*  Workforce Interfaces
* Creation of Workgroups

* Design Blue-Print Designed
#4. Measure By -é'

Design™ '_[;'/2«'(' (STEM
ecosystems




Be’er Sheva STEM Ecosystem Prototype

CCOSYSTEM

DATA WALK

) ECOSYST

Ulw N3 N} 1'UT0 [

February 2019 [0"v&n
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DESIGN YEAR...2018 -
2019
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CHARTING A COURSE FOR SUCCESS:
AMERICA’S STRATEGY FOR STEM
EDUCATION :

A Report by the o
COMMITTEE ON STEM EDUCATION
of the

NATIONAL SCIENCE & TECHNOLOGY COUNCIL

December 2018

Pathways to Success

This Federal strategy for STEM education is built on
the following four pathways representing a
crosscutting set of approaches to achieving the three
goals (each supported by a set of priority objectives):

* Develop and Enrich Strategic Partnerships to
cultivate new or strengthen existing connections
between educational entities and the broader
communities they serve.

» Engage Students where Disciplines Converge using

B STEM as an interwoven and complex pursuit that

blends disciplines and makes STEM learning
meaningful and inspiring.

* Build Computational Literacy through STEM
education heavily imbued with computational skills
and accessed through digital means.

 Operate with Transparency and Accountability
within Federal agencies implementing this plan, using
evidence-based practices and assessments that can
be emulated by other STEM stakeholder@
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WHAT IS A STEM \
ECOSYSTEM COMMUNITY
OF PRACTICE? ___2
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90 STEM ECOSYSTEMS TOGETHER AS ONE
COMMUNITY OF PRACTICE
Learning, Sharing and Implementing TOGETHER
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mielajsjure STEM

Design Principles for Measure STEM:

 Value a coherent and adaptive Measurement approach to know what works, why it works,
and how to adapt new knowledge for each STEM Learning Ecosystem as well as
the Community of Practice;

 Create and promote a suite of formative and summative tools that respond to the
vision/mission and aspiration of Measure STEM and reconcile to the Logic Model
and Theory of Action of the SLECoP;

* Collaborate with OECD and other global groups charged with measuring and managing the
value proposition of SLECoPs globally;

« Set in place and advance the role of measurement in STEM globally, according to the
globally accepted principles of measurement science and instrument traceability to

unit standards;

* Ensure that all SLECoPs and their members understand the role of measurement, the use
of measurement tools in managing and improving outcomes, and the advantag 08~

of measurement as a predictive analytic for the next decade.

Page 25



Israel STEM Ecosystems
Community of Practice
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ISRAEL STEM ECOSYSTEMS COMMUNITY OF
PRACTICE INAUGURAL MEETING

COUNCIL FOR A BEAUTIFUL ISRAEL
TEL AVIV
NOVEMBER 21, 2019
8:30AM - 1600
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Role of the USA Community Colleges...

% v oN .
COLLEGE l\/ D:[U {\ | @9@
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CREDIT

Pathways with Multiple On and
Create startup Off Ramps to Life-time of

Innovative Work

Articulation Agreements with
Universities and Colleges for BA, :

6

Associates Degrees and Tine (STEM
Certifications ecosystems

...wh|Ie in High School
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Computer and Information

Technologies: Pathways and
Industry Innovations

1. Business and
Entrepreneurship

Advance
Manufacturing,
Digital Fabrication

and Welding
A =y ,
Pathways to Skills and Certifications with &
i 4
Real Labor Market Value and Stackable ﬁ‘i&-(‘(STEM
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DEGREES AND CERTIFICATES AWARDED

% FAST FACTS 2019
S ECYRCN it .. gMg

OF COLLEGES 2019y BACCALAUREATE DEGREES

Public Tribal Independent 23 2]ﬁ

341 35 1

TOTAL 1,051 GENDER?
DEMOGRAPHICS OF
IT BY
HEADCOUNT e STUDENTS ENROLLED
ENROLLMENT FOR CREDIT?

(FALL 2017)

Eitimated ch HISPANIC ..o cicisosins 5%
T30 32 2"!!;!; ]:!5‘5 B BLACK cooeecconececenn 13%
CREDIT ; 2 WUMEN 907 WHITE ..orvoveoeeesesesnenes

0 D
58 /D g NATIVE AMERICAN ....|%
7.0M 2 OR MORE RACES.....d/0
OTHER/UNKNOWN....4%

NON CREDIT® "

; AUEN omeeereeseeeeeeresenes
420/ ] MEN 44%
0 5.0M AGE

e @tﬁ?ﬂ AVERAGE:28
A BETTER MEASURE MEDIAN:24

OF SUCCESS 540/
Fall 2010 Cobort 0

VFA metrics are a better measure of commun iy college
student success than tracitional IPEDS metrics, < 22

- T
haos 22-39 2
A "_' L .t::g:.f::“pEDS 'g
Loy o . T12e(STEM
* Oy groduat ecosystems

OTHER SIGNIFICANT
DEMOGRAPHICS®

First generation

to attend college 29%

Single parents

Non-U.S. ctizens 7%

Veterans

Students with disablities.. 12%

Students with prior
bachelor's degree




AVERAGE ANNUAL TUITION AND FEES (z017-2018y A PUBLIC COMMUNITY

$3. BBU S10 23[] o e

L!l!niyv.\h 4-Year C I V= = 4

public. indis (public, in state)

REPRESENTATION OF COMMUNITY COLLEGE
STUDENTS AMONG UNDERGRADUATES (FALL 2017) MEDIAN EARNING OF
FULL-TIME EMPLOYEES
BY EDUCATIONAL
ATTAINMENT"

Less than High
School Diploma

% OF FEDERAL AID RECEIVED BY COMMUNITY COLLEGE 25.2[]”
COMMUNITY COLLEGE (2016-2017) a7 REVENUES BY SOURCE (2016-17)" High School

34% _ Tution $16,919,744,855 27.8% 335'000

Federal $6,890,649,604 11.3%

W W% 5% 5% 4% 3%

\’ Associate Degree

V | State  $19,962,607,648 32.8%
0 L R ]
24 A) l-.ndnnd e oy - - » .

Goonds 19 RO Local $12,143,496,648 19.9%
Bachelor's Degree

]3% - Other $5,032,734,883 8.3%
Total $60,949,233,638 100% sﬁ“.luﬂ
H% .f-l-dlun

EMPLOYMENT STATUS (2015-16)

820/ OF ALL FULL-TIME STUDENTS AT ¢
STUDENT FINANCIAL AID (z016-2017p ) COMMUNITY COLLEGES WORK 1% Pt t temed
% OF STUDENTS RECEIVING: 72[y OF ALL PART-TIME STUDENTS AT «
) COMMUNITY COLLEGES WORK e L L)

2%

14 50
Al 7% % OF STUDENTS
S n APPLYING (20152016
S“'(" Any aid 73%
smojansh aid aid Federal aid 62%

SOuURCE: -

s sy bt pmacly s s Gt ST FWAY AMERICAN e
s I 51S ’{ COMMUNITY q
INPEAS 16]AACE naal A COLLEGES
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The STEM Advantage...

Page 34
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The STEM advantage

The annual median earnings of STEM jobs is 29 percent higher than non-STEM related occupations.

2016 median annual wage of non-baccalaureate STEM occupations

$60,000
$50,000
$40,000
$30,000
$20,000
$10,000

4 4 4 4 ' 4

Wind turbine Industrial Computer user Health Automotive service Home

service t hinery i support speciali hnologi hnician/mech healthcare aide
$52,240 $50,040 $43,390 $41,800 $38,470 $22,600
Source: Education Week, STEM Education Opening Gateways to Learning & Careers,"ls "A AMER| (_ AN

STEM oversold as a path to better jobs?" and "Which STEM jobs are in demand and pa
well?," May 2018. Data retrieved on May 22, 2018.

C O

Science, technology, engineering and math (STEM) jobs are projected to grow, on average, between 9 percent and 11 percent
from 2014 to 2024, compared to a 6.5 percent growth for non-STEM jobs. In general, STEM occupations that require either
baccalaureate or sub-baccalaureate credentials tend to pay, on average, 29 percent more than other disciplines, according to
the U.S. Department of Commerce. Some non-baccalaureate STEM occupations (see graph above) require a postsecondary
education, but less than a bachelor’s degree. These jobs typically yield higher median annual earnings. For example, individuals
with a postsecondary certificate working in health technologies earned an annual median salary of $41,800 in 2016, while
industrial machinery mechanics earned $50,040. The education and workforce supply pipeline for STEM is slow and lags behind
demand — even though many occupations such as healthcare pay good wages. According to Georgetown University research,
early achievement gaps in science and math particularly affect students who don’t earn a high school diploma or matriculate
into a STEM discipline. Additionally, students of color have even lower STEM educational outcomes than their white student
counterparts. Community colleges are contributing to a STEM pipeline and overall higher education STEM outcomes.

For more information, contact Kent Phillippe, associate vice president for research and student success at the American
Association of Community Colleges, at (202) 416-4505 or kphillippe@aacc.nche.edu, or Rahel Tekle, AACC research associate, at
(202) 416-4508 or rtekle@aacc.nche.edu.



mailto:kphillippe@aacc.nche.edu
mailto:rtekle@aacc.nche.edu
https://www.edweek.org/ew/articles/2018/05/23/is-stem-oversold-as-a-path-to.html
https://www.edweek.org/ew/section/multimedia/chart-which-stem-jobs-will-be-in.html

The Value of Certifications and Licenses...
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The value of certifications and licenses

Individuals with a certification or professional license have higher labor market participation rates.

Labor force participation rates of people 25 years and older by professional
certification and licensing status and education attainment: 2018

3 '3
o o} o}
O 3 0 | ©

90%

80%

70%

60%

50%

40%

30%

20% / ;

10% ‘ @
0%

84.8

Less than ahigh High school Some college, Associate Bachelor's Advanced
school diploma graduates, no no degree degree degree only degree
college

. With a certification orlicense . Without a certification orlicense

Source: Bureau of Labor Statistics, “Professional Certifications and Occupational Licenses:
Evidence From the Current Population Survey,” June 2019.

/2 COMMUNITY
N COLLEGES

Professional certifications and licenses have been important in promoting employment pipelines for individuals, especially
in occupations such as healthcare, law and project management. The Bureau of Labor Statistics used Current Population
Survey (CPS) data to examine labor market participation in the U.S. by education attainment and whether the individual
had a professional certification or license. In 2018, there were more than 43 million people in the U.S. with a professional
certification or license. Certification or license status was less important as education attainment levels increased (except
for holding an advanced degree). The gap between those with and without a certification or license was 40.4 percentage
points (84.8 percent compared to 44.4 percent) for individuals whose highest educational attainment was less than a high
school degree, while the gap for associate degree completers was 26 percentage points (88.3 percent compared to 62.3
percent).

For more information, contact Kent Phillippe, associate vice president for research and student success at the American
Association of Community Colleges, at 202-416-4505 or kphillippe@aacc.nche.edu, or Rahel Tekle, AACC’s research
associate, at 202-416-4508 or rtekle@aacc.nche.edu.



mailto:kphillippe@aacc.nche.edu
mailto:rtekle@aacc.nche.edu

Key results from this report include:

Half of the colleges had 52.7% or more of
their students who started in the fall of 2011
earn a credential by 2017, transfer to another
institution by fall of 2017, or be still enrolled
in their sixth academic year

e White students had higher median rates
than did Hispanic or African American
students. Median success rates for African
American students tended to be lower

than White or Hispanic students except for
transfer rates, where African American
students had the highest median transfer rate
relative to White or Hispanic students.

e Data suggest a relationship between the
leading indicators collected in the VFA and 6-
year outcomes collected in the VFA. Colleges
with higher rates on the leading indicators
tended to have higher rates on 6-year
outcomes.

W TIES

DRIVING SUCCESS

VEA Summary Report:
Leading Indicators of Success and
Wi dent Qutcomes for Community¥s

27 . |
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The Israeli Technical Colleges...Annotated List

o Academic College of Tel Aviv-Yafo
o Afeka College of Engineering, Tel Aviv

e Ashkelon Academic College

. Bezalel Academy of Art and Design, Jerusalem
o Carmel Academic Center, Haifa (Closed)

. Center for Academic Studies, Or Yehuda

. College of Management Academic Studies (COMAS) *
. Dan Academic Center, Petah Tikva

« Hadassah Academic College, Jerusalem

o Haredi College of Jerusalem (Closed)

. Holon Institute of Technology

o Interdisciplinary Center Herzliya (IDC), Herzliya
o Jerusalem Academy of Music and Dance

o Jerusalem College of Engineering

o Jerusalem College of Technology

o Kinneret Academic College

. Lander Institute, Jerusalem

. Max Stern Academic College of Emek Yezreel
e  Mivhar College, Bnei Brak

. Neri Bloomfeld School of Design and Education, Haifa

ETIES

Netanya Academic College

Ono Academic College, Kiryat Ono

ORT Braude College of Engineering, Karmiel
Peres Academic Center, Rehovot

Ruppin Academic Center

Sapir Academic College

Sami Shamoon College of Engineering,
Beersheba and Ashdod

Sha'arei Mishpat College, Hod HaSharon
Shalem College, Jerusalem

Shenkar College of Engineering and Design,
Ramat Gan

Tel-Hai Academic College

Western Galilee College, Acre

Yehuda Regional College, Kiryat Arbat
Zefat Academic College, Safed

.é'
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https://en.wikipedia.org/wiki/Afeka_College_of_Engineering
https://en.wikipedia.org/wiki/Ashkelon_Academic_College
https://en.wikipedia.org/wiki/Bezalel_Academy_of_Art_and_Design
https://en.wikipedia.org/wiki/Or_Yehuda
https://en.wikipedia.org/wiki/College_of_Management_Academic_Studies
https://en.wikipedia.org/wiki/Dan_Academic_Center
https://en.wikipedia.org/wiki/Petah_Tikva
https://en.wikipedia.org/wiki/Hadassah_Academic_College
https://en.wikipedia.org/wiki/Holon_Institute_of_Technology
https://en.wikipedia.org/wiki/Interdisciplinary_Center_Herzliya
https://en.wikipedia.org/wiki/Jerusalem_Academy_of_Music_and_Dance
https://en.wikipedia.org/wiki/Jerusalem_College_of_Engineering
https://en.wikipedia.org/wiki/Jerusalem_College_of_Technology
https://en.wikipedia.org/wiki/Kinneret_Academic_College
https://he.wikipedia.org/wiki/%D7%9E%D7%9B%D7%95%D7%9F_%D7%9C%D7%A0%D7%93%D7%A8_-_%D7%9E%D7%A8%D7%9B%D7%96_%D7%90%D7%A7%D7%93%D7%9E%D7%99_%D7%99%D7%A8%D7%95%D7%A9%D7%9C%D7%99%D7%9D
https://en.wikipedia.org/wiki/Max_Stern_Academic_College_of_Emek_Yezreel
https://en.wikipedia.org/wiki/Bnei_Brak
https://en.wikipedia.org/wiki/Netanya_Academic_College
https://en.wikipedia.org/wiki/Ono_Academic_College
https://en.wikipedia.org/wiki/ORT_Braude_College_of_Engineering
https://en.wikipedia.org/wiki/Peres_Academic_Center
https://en.wikipedia.org/wiki/Ruppin_Academic_Center
https://en.wikipedia.org/wiki/Sapir_Academic_College
https://en.wikipedia.org/wiki/Sami_Shamoon_College_of_Engineering
https://en.wikipedia.org/wiki/Sha%27arei_Mishpat_College
https://en.wikipedia.org/wiki/Shalem_College
https://en.wikipedia.org/wiki/Shenkar_College_of_Engineering_and_Design
https://en.wikipedia.org/wiki/Tel-Hai_Academic_College
https://en.wikipedia.org/wiki/Western_Galilee_College
https://en.wikipedia.org/wiki/Kiryat_Arba
https://en.wikipedia.org/wiki/Safed
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The New World Order...What does Israel look like in ten years?

WA Ties

F Y
""'.I Timing andwicth of peak uncertain due o
|III '|I « Senchasticity in early dy namics
III | ~Heterogeneities in contact pattems
I "I » Spatial varation
-E ,' | »Urcerairty in key epidemiclogical perrameters
' \
g | |
E- |I IlI
E [ l
E f ocial d L
5 il e
I| | M'\_ O e |--E."'I.'.' -l_."". “H,
| £ .lII loeying Bfting of b
| # I'. Fomm tioris
tpidemic growrth, - -‘-H o .*"-. A
doubling time A ., ___.-""'. ™
47 days e e g ! el
| 1 | T T P I i i i —1
0 1 2 3 4 5 6 fi 9 10 11 12
Maonthes since transmizsion established

Figure: llustrative simulations of a transmisslon model of COVID-19

A beseline simulation with case Isolation cnly (red); a simulatlonwith soclal distancing In place throughout the
epldemic, flattening the curve (green}, and a simulation with more effective social distancing in place for 2 limited
period only, typlczlly followed by a resurgent epldemic when sodal distandng Is halted (blue). These are not
quantitative predictions but robust qualitative illustrations for a range of madel cholces.
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