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This workforce solution was funded by a grant awarded under Workforce
Innovation in Regional Economic Development (WIRED) as implemented by the
U.S. Department of Labor’s Employment and Training Administration. The
solution was created by the grantee and does not necessarily reflect the official
position of the U.S. Department of Labor. The Department of Labor makes no
guarantees, warranties, or assurances of any kind, express or implied, with respect
to such information, including any information on linked sites and including, but
not limited to, accuracy of the information or its completeness, timeliness,
usefulness, adequacy, continued availability, or ownership. This solution is
copyrighted by the institution that created it. Internal use by an organization
and/or personal use by an individual for non-commercial purposes is permissible.
All other uses require the prior authorization of the copyright owner.
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 Why DOD is involved In
STEM education

 DoD assets

e Coalition model
 Maryland pilot project
* Potential partnerships




Problem Overview

What we care about, and why...

Assure High Quality Science, Technology,
Engineering and Mathematics Workforce.

Science and Technology provides
a vital force multiplying effect &
US “Dbattlefield " advantage

Sustaining U.S. Leadership in S&T requires
 World Class Technical Talent
o State-of-the-Art Infrastructure
e A Dynamic Innovation System

I ine US loses Jis Tecnnology Advariiage

Neaitloneal aincd Econornic Seclurliy are At Risk
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12 major studies (1999-2006) have pointed up
key U.S. vulnerabilities in science, technology,
engineering, and mathematics (STEM)

Under-performance of K-12 education
Stimulating interest in STEM disciplines/careers
Attrition in post-secondary STEM education
Graying of the workforce



Doctoral S&E Degrees
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What DoD Brings to the Table

e Cutting edge tools, facilities and experts
 Distributed state-of-the-art research assets

« A large pool of committed STEM volunteers
 Significant industry and university relationships

o Far-reaching Congressional authorization in
education and workforce development

 Many ongoing local and national programs
« High level of commitment including resources



Ft. Richardson, AK

DoD Labs & STARBASE
(Core STEM Stakeholders)

updated 9-27-2006 (KT) Construction Engineering
Research Lab -a23

Tank-Automotive RDEC -a16

Dental Research Lab-nis

Bangor BAYVIEW 13
ion RDEC -a
KEYPORT-N20 —
Rapid City
Cheyenne Sioux Falls
Portland

Salem

Klamath Falls

Sacramento

Aeroflight Dynamics _-asR\

EDWARDS
Phillips Lab -r15
ROCKET
PROPULSION (PR)

ARL-NASA Lewis -ag

WRIGHT-PATTERSON I HQ
Armstrong Lab -r2
Wright Lab -rs
Aeronautical Systems Cntr
PROPULSION (PR)
AIR VEHICLES (VA)
SENSORS (SN)
MATERIALS AND MFG (ML’
HUMAN EFFECTIVENESS (HE
LLABORATIVE C2 (IF)

-F8

Selfridge ANGB

Wright-Patt AFB

\\v
LG

CHINA LAKE-ny
POINT MUGU-n2

PORT HUENEME
NSWC-n12
Facilities Engineering-n2s

CORONA 32 l’:d:-
HILL San Diego 4 /
Air Logistics Cntr_-r1.

SAN DIEGO
Ocean Surveillance Center-ni4
Health Research Center-nio

MESA Kirtland AFB
Armstrong-Simulators, Distributed -
Mission Training (HE) -r3 Lincoln

KIRTLAND
Phillips Lab -13

DIRECTED ENERGY (DE)
SPACE VEHICLES (VS)

ARL - Battlefield Environments and

Meridian Gulfport

New Orleans

ely AFB
= S|

- /
Topeka
OK City
K

pace and Missile Defense
Technology Center

Survivability Elements a3 Tulsaf
High Energy Laser Systems -a29 BalksialeAER
Houston
Air Logistics Cntr _-rig
BROOKS

Waterways Experimental Stn  -a26
Coastal & Hydraulics Lab
Environmental Lab
Geotechnical Lab

Info Tech Lab/Structures Lab

Armstrong Lab -r1
Training, Bioeffects, Aerospace Physiology (HE)

[inst. of Surgical Research a9 Y’
Pearl Harbor, HI

-F4|

Ocean Surveillance Center
PEARL HARBOR-n16

STENNIS-ne
|Aviation & Missile RDEC rAl!

Aerospace Medical
PENSACOLA-N17

EGLIN
Wright Lab -re

Aeronautical Systems Cntr
- MUNITIONS (MN)

Aeromedical Research Lab a2

F9

/

Maxwell AFB

Sou h Burlington | Bangor

Rutland

Armament RDEC -a1g

Research Inst. Of
Environmental Med -a22

ROME Natick RDEC -as
Rome Lab -r17
HANSCOM

INFORMATION (IF
SURVEILLANCE (SN)

Research Inst.
of Infectious
Disease -a17

Phillips Lab -r14
Rome Lab -r18
Electronic Systems Cntr -r19
BATTLE SPACE ENV (VS)
ELECTROMAGNETICS (SN)

Boswell
NATICK

Textile Research-nzz

Pittsburg Hartford

NEWPORT -n22

N[l p-1Armament RDE 4
/ PHILADELPHIAN21

Communications &
Electronics Cmd RDEC -a1.

g Rad. Rsch Inst.-o1 LAKEHURST-n4|
%Iinﬂ)urg PATUXENT RIVER-n3
'

-Edgewood -a10
CARDEROCK-7]

ARL-Adelphi -y
ARL-NASA Langley -4

Communications &
Electronics Cmd RDEC -au:

Waterbury|

___——109

; ~\\\\DARF’Am

& MDA.os

N DI SA-0s

DTRA-o3]

INDIAN HEAD
NSWC-n11
Explosive Ordnance Disposal-nz4

DAHLGREN
NSwC

NRL DC-ng|
Walter Reed Army
Inst. Of Research -ai8
Rsch Inst. of Chem Def -az1]

QUANTICO
MCWL

BALLSTON
AFOSR
YAviation Applied Tech -

Army Rsch Inst. for the
Behavioral & Social Sci

Army Research Office

Charlotte)

Columbia

Beaufort —

Pensacola]

CHARLESTON
Ocean Surveillance Center-nis

YSimulation, Training & Instrumentation _-azs

ORLANDO
Training Systems-nze

ROBINS
Logistics Cntr_-F12

PANAMA CITY-N1o

DobinsARB Jacksonvillel

RobinsAFB

TYNDALL
Wright Lab -7
- AIR BASE TECHNOLOGY (ML/VA)

Carolina PR




Recognize: Going it alone will continue to achieve marginal gain

Engage — Collaboratively and Comprehensively

e Perspective -- Address the whole Pipeline
« |dentify effective activities at all levels, K-graduate
 Pathways — Connect Learning to Life & STEM Careers
 Link in-school and lab-based opportunities
* Engage students as they progress through the continuum
e Partnerships -- Build Coalitions

 Industry, State & Local Education Authorities, Educators,
Academia, and other Government Agencies

» Defy the Not-Invented-Here mentality




HUB & Spoke Interface

— HUB should be Strongest
STEM Presence

— Easier Coordination

— Local Meetings

Comprehensive
Delivery

Critical Mass

Greater Impact
Training Teachers

Improved ROI
For Everybody

10



Coalition Model

Activity Activity
Characteristics Qutcomes
Inquiry-Design Gov Other More effective
Methodology DoD S&ES || ngencies | |Partners | Teaching
Linked to Life Improved Math
Demonstrated Effect and Science
Vi Achievement
Teacher Training Core Activity
Literate
g/ltap%eddto Non-Scientists
andards :
K-12 | Isiudents | [Teachers | |_'9"€T | More STEM
Adoptable/ System Education Degrees
Adaptable
_ More S&Es
Cooperative/

Collaborative More DoD S&Es
11
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* [nternal
— Align assets around a coordinated strategy
— ldentify and Use effective approaches

e External
— Create momentum around a single, specific effort

— Foster a national culture of collaboratively engaging in
STEM education improvement

— Recognize, Adopt and Repeat:
No organization can build capacity on the scale that is
required on its own — We Must Work Together

..... Work Together On What?

12



One Specific Effort

This effort meets all the criteria:

Materials World Modules

Interdisciplinary approach to
Inquiry-Design Based Instruction

— Inquiry-Design based approach simulates the methodology used
by DOD and Industry to develop technologically advanced
products

 Curriculum enhancement developed and refined over 10
years by internationally recognized researcher

 Enables real-world application of textbook concepts
 Mapped to MD Standards (and others)
* Field-tested, evidence-based

e Opportunity for collaboration abounds
 MWAM offers far more than just MWM — it's a rally point .



Materials World Modules

Northwestern University Material s'\World Modadules (MAIM)
= Secondary School Curriculum

= Pedagogy integrates Inquiry and“Design

Inquiry cycle <= DesJaeyele
e Students complete a series of

hands-oninquiry-based ® Identify question. ® |dentify problem.
activitiesin each module * Propose explanation: ® Propose design.
W= R BRIl ° Create and perform ™ ® Build and test

design challenges experiment prototype
® Based on results, ® Based on results,

refine redesign

explanation product

e Students simulate the work o
scientists (through activities that
foster inquiry) andengineers
(through activities that Goal: Working explanation  Goal: Functlonal product
emphasi ze design) v

Science <= Engmeermg




& B DoD Approach to MWM Scale-Up

* |Invest over (3-5) years to establish a sustainable
orogram

 Leverage community college network to
disseminate program and train teachers

 Demonstrate that collaboration at scale
can occur through regional consortia

 Measure program effectiveness through rigorous
evaluation

15



National Defense Education Program

PE: 0601120D8Z2

FYO6

FYO7/

FYO8

FYO09

FY10

FY11

07-11

PR-07 Request

10.1

19.5

26.1

31.7

52.9

4.4

204.6

* National Defense Education Program (NDEP)

— Addresses identified needs and stimulates holistic approach to

iImproving STEM education (i.e., the entire pipeline)

— Base program: SMART — comprehensive education and training
program offers scholarship/fellowship and employment

e 2007 NDEP Highlights
— Expansion of SMART scholarship/fellowship awards (~$14.5M)

— Expansion of Pre-College enhancement & coordination (~$5M)
» Inquiry-Design Based Instruction
» Materials World Modules

16




SMART/NDEP Program

National Defense Education Program (NDEP)

Science Mathematics and Research for Transformation (SMART)
— Defense critical disciplines
— Security clearable
— Have & maintain a minimum GPA 3.0 on 4.0 scale
— Civil Service payback required (setat 1to 1 by po licy)
— Scholarship/Fellowship (Associate through Ph.D.)
— Employee status while enrolled
— Comprehensive education and training = shaped workf orce
— Post degree follow-up
— ~40 awards in FY06 (30 in FY05)

http://www.asee.org/smart/ 17



Partnership Opportunities

Leadership
— Take the lead near your facility

People

— Scientists and engineers

— Partner with and Support classroom teachers
— Support for after-school efforts

— Coordination requires a Coordinator

Resources
— Funding
— Facilities

Beginning or Joining such an effort |
will bring other collaborative opportunities into v lew
18
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DoD STEM Education Efforts

DaoD is engaged in education enrichment activities at every
level: K- 20 and Professional Development

L evel of Support

Elementary

High School
Undergraduate
Graduate

Post-doctor al

Faculty

Continuing Education

Type of Support
Apprenticeship-Employment
Coop/ Work Study
Equipment Donation
Grants/Stipends
Mentoring/Tutoring
Release Time
Scholar ships/Fellowships
Tuition Assistance

20



Results of 2006 Summer Institute

Impressive Gain (62%) over Control in

Science .
Treatment and Comparison
KnOWIGdge Group Gains in

Science Knowledge

E 4

£ 2. %
O 40%
E 30% S
T
o 20%
o
E— T0%
o 0% .

COm panson Treatment

Base: Pre-test Scores 21

* statistically significant frs Q00T)




More results

High Attitudinal shift

Students’ Overall Perceived
Gains in Attitudes & Science Skills
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o Attrition in DoD labs
 Unfilled needs In critical technologies

« Thinning supply of clearable students acquiring
defense-related skills

e Increased competition for the best and brightest

Projected U.S. demand for:
Scientists will be up 17% and
Engineers will be up by 22% by 2014

(November 2005 BLS Monthly Labor Review.)

23



& ] Rationale For Maryland Pilot

e High concentration of research labs including
DoD, NASA,NIH, NIST

e Progressive force in STEM education
* Diverse economy and student population

 Many science and technology-based
employment opportunities

e |f we can’'t do it in Maryland...

24
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Develop an implementation model that can be
replicated

Develop lessons learned that can applied
around the country

Produce outcomes that capture national
attention

25





