The NACK Network :

roviding Nano4Me
And For You

www.nano4me.org

Nanotechnology!

Whatis it? What do
you know about it?
Broad term, referring
to the manipulation
of matter at the
atomic level.

Encompasses many
scientific disciplines.
Impacts daily life and
oUr futu[e gl’eaﬂy, http:/iwww.tzhealth.com

Today’s Presenter

Bob Ehrmann
Managing Director
Penn State University
NACK National Network
rke2@psu.edu
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National Nanotechnology Initiative

Nanotechnology is:

NNI Vision
the creation of functional materialsy devicesy and A future in which the ability to understand and control matter at
systems through control of matter at the scale of the nanoscale leads to a revolution in technology and

C industry that benefits society.
1 to 100 nanometers, and the exploitation of novel

properties and phenomena at the same scale.

National Nanotechnology Initiative National Nanotechnology Initiative

NNI Strategic Plan:
Organizing the Innovation Pipeline
An NSF study said 6 million
nanotechnology workers will be Goals
needed worldwide by 2020, with « Advance world-class nanotechnology research and development

2 million of those in the US. « Foster the transfer of new technologies into products for

« There are more than 70 nano- commercial and public benefit

specific degree programs in
higher education institutions
across the U.S.

» Develop and sustain educational
resources, a skilled workforce, and
the supporting infrastructure and

« Many of these jobs can be filled by workers with 2-year degrees tools to advance nanotechnology

« Support responsible development of
« There are currently at least 2 dozen Associate’s Degree programs nanotechnology

in the US, with new programs launching every semester %
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So..where is nanotechnology used today? DT v - J w

Because nanotechnology’s unique phenomena are based on size it is studied and
implemented in a broad range of scientific fields and industries.
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What is NACK?

B | Building College-University

N ACK Partnerships for Nanotechnology
NETWE RX

Workforce Development

The Mission of NACK is to
enable Nanotechnology
Education at:

T~

e 2-year Community & Technical
Colleges

e 4-year Universities and Colleges
in Partnership with Community
& Technical Colleges

Building College-University
rships for Nanotechnology
Workforce Development

Remote Access & Control
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NACK’s Approach

* Build Partnerships %
 Educate for a Wide Spectrum of Industries "

2

e Broad Foundational Nano Education

* Enable CC/TC Delivery in Entire US

REMOTE ACCESS

Bringing nano-scale characterization and the experience
of practitioners into your classroom via audio and video
immersion

Learning the background and scientific fundamentals of
tools, processes, and their application

Performing relevant hands-on lab activities with instant
qualitative outcomes and quantitative observations done
remotely



What Tools Are Available?

@ Optical Microscope

Scanning Probe Microscope

UV-Vis Spectrophotometer

FESEM with EDS

Profilometer

Would you recommend this type of activity to
another teacher/classmate , faculty
member/colleague?

100 -
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20 -
0 7 -
0+

B Students
M Teachers

No Yes

Remote Access can be utilized

For an Outreach Experience
For Workshop Demonstrations
For Class Demonstrations

To Supplement the Equipment at your
Institution

For “Hands-On” Access by your students in
your laboratory experiences

Let’s Try It !!11]
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Building College-University
Partnerships for Nanotechnology
Workforce Development

Nak

The Mission of NACK is to
enable Nanotechnology

Education at: \

Colleges

PCAST Report (April, 2012, page 12)

What is NACK?

e 2-year Community & Technical

e 4-year Universities and Colleges
in Partnership with Community
& Technical Colleges

PENNSTATE
L]

REPORT TO THE PRESIDENT AND CONGRESS ON THE FOURTH ASSESSMENT
OF THE NATIONAL NANOTECHNOLOGY INITIATIVE

Workforce Development Ay F
With the suppart of the NSF's Advanced Technology t L

‘ocrcas the Urited Seates. This pastnership, the NSF
Hational Wanotechnclogy Applicaions and Career
Kol (NACK) Network,fosters () resouree

shwring ameng cammunity colleges and research

preparoti

‘and are futicring in Pusric fico, New York, Indiana, Minnesot, Texas, and Washington State, Others ave

1998,

881 ioral mageiials, ond

Marufacturing in 1958,

ackded, is - ko the HACK

“With the support of
the NSF ATE program,
Penn State has
developed a nation-
wide partnership of
research universities
and community
colleges that is bring
meaningful core-skills
nanotechnology
workforce education to
technical and
community colleges
across the United
States......
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NACK’s Approach

“u

¢ Educate for a Wide Spectrum of Industries

e Build Partnerships

e Broad Foundational Nano Education

* Enable CC/TC Delivery in Entire US

NACK Network
Nanotechnology Education Hub Areas

A working, productive nanotechnology workforce development network involving
research universities and community and technical colleges across the U.S.

Jriaoe

_

Dakota County Technical College University of Puerto Rico,

-
Central Arizona Community College
Maricopa Community Colleges NEATEC - ATE Center inNY
Atizona State University University at Albany (SUNY)
MATEC - ATE Center in AZ
University of Notre Dame PA Community Colleges
Penn State University

www.nano4me.org

Northwest Vista College
University of Texas

North Seattle Community College.
University of Washington


http://www.nano4me.org/

NACK Courses —
“Physical” offering at University Park

This suite of six courses is taught twice/year — as a

service by Penn State — for PA 2-year and 4-year

degree-granting institutions

Credits come from “home” school

Taken to-date at University Park by 774 students from

community colleges, colleges, and universities.

Central Facility Model—i.e., facility for a region

Building College-University
Partnerships for Nanotechnology
Workforce Development

e INa@tional Advisory Council

rinerships for Nanotechnology

jorkforce Development

Alcatel-Lucent
Bio-Link Center
Boeing

Corning

Cyoptics

Dupont

General Electric
Imerys

Information & Communications
Technology Center
Johnson & Johnson
Lockheed Martin
3M

National Council for Advanced
Manufacturing

National Coalition for Advanced
Technology Centers

Northrop Grumman

PPG

Plextronics

Semiconductor Research
Corporation

Strategic Polymers

Stryker

Tyco

University of Minnesota

As of May 2013
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What is the PA NMT Partnership

PA Associate & Baccalaureate
Students

“Hands-On” Capstone Semester

Grads to PA Industry /
Academia

Capstone Semester = 18 credit hands-on immersion experience offered at Penn State for all PA partner

&

&

Number af Degres Programs

schools

Diversity & Growth of Disciplines of
PA Degree Programs in Nanotechnology

001

2013

@Technology Mgmt

mMathematics

BBidlegy

mChemistry

OPhysics

ONanoScience / Applied Seience

mManufacturing f Industrial

Technology

mElectranics  Enginneering




A General Approach to Nanotechnology/Nanofabrication with the

What approach is taken?

Objectives of:

1) Providing a solid, broad information base that an individual

can build upon; and

2) Creating a versatile nanotechnology workforce that can move

from industry to industry with the ebb and flow of
international market forces

ESC211

ESC212
ESC213
ESC214
ESC215

ESC216

The suite of 6 Courses

Material, Safety and Equipment
Overview for Nanotechnology

Basic Nanotechnology Processes
Materials in Nanotechnology

Patterning for Nanotechnology

Materials Modification for
Nanotechnology Applications
Characterization, Testing of
Nanotechnology Structures and Materials

Building College-University

(CI | Parerstios or Nanotechnoiogy
£ d\5wX | Workforce Development
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Summary of Skill Sets Taught in the 6 Nanotechnology Courses

Basic Nanotechnology EHS Awareness
= Basics of Chemical and Material Properties—Role of Scale
= Chemical and Materials Handling, Storage, and Disposal

. Health, Safety, and issues

Nanotechnol ipment and Processing Foundation Skil
Chemical Hoods and Glove Boxes: Use and Maintenance
= Cleanrooms: Use and Maintenance
= Pumps, Flow Control Systems, Scrubbers, Sensors: Use
and Maintenance
= Vacuum Systems: Use and Maintenance
= Plasma Generating Systems: Use and Maintenance
= Fumaces, Ovens, and Rapid Thermal Annealing Equipment: Use
and Maintenance
= Chemical Facilties and Maintenance
Contamination Control
= Process Integration
= Introduction to Statistical Process Control

Nanotechnology Patterning
= Optical, e-beam, and lon Beam Lithography

= Stamping and Imprinting Lithography

= Chemical techniques; e.g., Block co-polymer and SAMs

Nanotechnology Fabrication
= Topdown Fabrication
= Reactive lon, Sputter, and Wet Etching
= Chemical Vapor and Physical Vapor Deposition Systems
= lon Beam, Plasma, and Chemical Materials Modification
Nanoparticles: Etching and Grinding Approaches
= Bottom-up Fabrication
iemical, Physical, and Biological Sel-Assembly
= Nanoparticles: Colloidal Chemistry
= Nanoparticles: Plasma Approaches
= Nanoparticles: Chemical Vapor Deposition Approaches

Nanotechnology Characterization

Optical Microscopy
Scanning Probe Microscopy
Atomic Force Microscopy
Electron Microscopy
= Scanning Electron Microscopy (SEM and FE-SEM)
= Tansmission Election Microscopy (TEM and Fe-

Chemical Characterization

= Xray (EDS)

= Secondary lon Mass Spectroscopy

= Auger Electron Spectroscopy

= Fourier Transform Infrared Spectroscopy
Electrical Characterization

= Current-Voltage Measurements

= Capacitance Measurements

= Opto-electronic Device Measurements
Physical Characterization

= Spectrophotometer

= Profiometer

= Xay Diffraction

Nanotechnology Professional Skills

Team Building

Problem Solving

Project Organization and Planning

Research Skills

Assessing Cost of Ownership

Presentation Skills

Technical Reporting and Documentation
Handling and Generating Intellectual Property

Institutions That Have Hired Capstone Semester Graduates for

Micro- and Nanotechnology Jobs

Vi Corporation Firs Energy

Accelent £5.liote

‘Adhesives Research, Inc ‘GeneralDynamics obotic System

‘Advanced Acoustic Generallecr

‘Advanced Cooling Technologies o e

‘Advanced Gas Technologies GlaxasmitnKi

‘Advanced Powder Products Globalfoundries

Advanted s

At Haraeus Noblelght

Agere Hale Products

Alcoa Hershey Medica Center

Alled Elecronics Huminex

Alden Products Infinera

AMAXMinerals Inovatie Micro Technalogy
IntelCorporation

Amgennc iNoEX

‘Apogee Photonics o

Arrownternationsl Johnson & ohnson

AvailTechnologies Johnson Matthey

BioElecrospec Judson Technolog

raun Keystone Commnications

Boston Appled Technalogies Keystone Engineering

80 (Becton, Dikinson) eystone Research & Pharmaceuticals

8 Solar Kongsberg Defense.

Bridge Semiconductor Kure) Lesker

Busch Vacuum Kyowa America

Cabot LM Technologies

CabotMicrolectronics Lehighton Electronics

Carbon NanoPrat ciheed Marti

Celgene-LifebankUsh Lucent Technologles
Lutron Electroi

Correge sens Maxima Technologies

Cosmos Teehnologies Maxtew Autograph

Crystalpex Meadow Burke Products

Cropties Membrane Assays

Merck
Mintera Corporation

DanaCor Nanot
Doucet Natural Nano,
Don's Salads North American Hogar
Dow Chemical North CaralinaState University
DrexelUniversi Northrup Grumman,
Eastman ChemicalCompany Optelios
EastPenn Manufacturing Optinelystems
P2
Fairchid Semiconductor Penn State CNEU

Penn State Dubois
Pean tate Applied Research Lab
Penn State lectro-OpticsCenter

Schroederindustries
ScientificSystems
Seagate Technologies
Siemens Co.
Siinternational

ack Pek
Solar innovations
Solarty
Spectrum Technologies
Stranrite
Strategic Polymers
Structure robes Inc
Synthes
Telecardia
Textron ycoming
ThermaElectric PA

Uniroyal Optoslectronics
Universiyof Florda
Universiyof North Carolina - Charlotte

Westfala Technologies 7213
Westmoreland Mech. Testing & Research
110041



Job Titles for Nanotechnology Graduates
Nano in the Title ... Maybe Not??

Biological Laboratory Tech.

Biofuels Tech.

Chemical Laboratory Tech.

Cleanroom Tech.
Deposition Tech.
Device Tech.

Equipment Maintenance
Tech.

Engineering Tech.
Etch Tech.
Failure Analysis Tech.

Laboratory Tech.
Lithography Tech.

Materials Science Lab
Tech.

Medical Devices Tech.
Microfabrication Tech.
Nanobiotech Researcher

Nanoelectronics Expert

Nanofabrication Tech.
Nanotechnologist

Process Tech.

Production Scientist
Quality Control Tech.

Research Assistant

SEM Operator
SPM Operator
Scientist Specialist

Solid State Tech.

Test Tech.
Thin Films Tech.

Vacuum Tech.

Source - NACK Alumni Comitiee

What does industry say about PA NMT Grads?

* Cyoptics, Inc. (Breiningsville, PA):

— ... relies heavily on PA NMT graduates to staff
manufacturing operations.

— “combination of nano-scale theoretical as well as

hands-on training have in their educational

toolbox enable them to “hit the ground running”,

significantly reduce in house training time and

enable them to be valuable long term contributors

to bottom line company profitability.”

2/25/2014

Survey of PA NMT Capstone Graduates

(Completed March, 2011)

Some Survey Findings:

When they completed the nanotechnology 6 course suite, 59% were enrolled in a
2-year associate’s degree program and 41% in a baccalaureate program.

95% said it was a valuable education experience and 90% said it influenced their
educational pathway

At the time of the survey, 69% are employed in a nano field & 65% said the
capstone influenced their career pathway

95% are currently either working or in a degree program full-time

What does PA industry say?
Plextronics Testimonial

Nanotechnology
Workforce

Plextronics Inc.

Bob Kumpf
Chief Operating Office

Robert J. Kumpf, Ph.D.


http://youtu.be/d5aQmWmv8tA

The Advantages of the
Central Offering Model

Resource sharing (Equipment and staff needed to
support equipment only at one place)

Expensive equipment dedicated only needed at one
location

Staff available at research university with awareness
of, and giving attention to, health, safety, and
environment issues

Building College-University
Partnerships for Nanotechnology
Workforce Development

NAR

Some advantages to a research university in partnering

with local community colleges, colleges, and small
universities

Service to the State and community

Supports local economic development

Can build support for user facilities at research university
(resource sharing)

Graduate student support (need TAs)

Post-doc support (need skilled teachers)

Research support

Pipeline of students from community colleges to 4-year degree
programs and beyond

Building College-University

Partnerships for Nanotechnology
o Workforce Development

Some of the advantages to Community Colleges in

partnering with research universities

Not necessary to create new nano courses
Course materials kept up-to-date by research

university partners

No need to invest in expensive equipment
Staff for equipment support is not needed
Able to offer nano program attractive to multiple

disciplines

Can create pathways for student articulation

Overview of some
NACK resources
developed to-date

Nack

ETWORK

Building College-University
Partnerships for Nanotechnology
Workforce Development

2/25/2014
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Want Some More Nan’? Overview The Portal to
Information NACK

;{}mNaanw RESOUI'CGS

= =="=
Natiorial Nanotechnology Initiative

o A §v .94
T 0 | A/anche org

Teacher Resources Educabion
Formn 2
Related RESOUICES  « rmscneeasenrcss

Vet s s ,Students
For - Alumni
. Educators
" Industry

Leadiag e revolution in techn
andindusty that benlts socey. |

Try

I | 5.14ing College-Universiy
ACK Partnerships for Nanotechnology
Workforce Development

NACK Educator

Resources Undergraduate Level

Course Material for 6
NACK Courses

Access NACK Resources

Ttk

*Post Secondary Resources

« Classroom
eEducator Workshops presentation material
eWebinars . l%J\rr]rif;nged in modular
eRemote Access to Tools « Videotaped lectures are

available
*K-12 Resources + Hands-on labs for the
eInteractive Multimedia courses

* Matrix for each

course

Building College-University

<
TACIK | Pertnershivs for Nanotechnology
435wk | Workforce Development

11
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Coursa 211 Ecﬂlﬂlﬂ'ﬂ h Course 214 Ei Coursa 215 h

REMOTE ACCESS

» Bringing nano-scale characterization and the experience
of practitioners into your classroom via audio and video
immersion

» Learning the background and scientific fundamentals of
tools, processes, and their application

« Performing relevant hands-on lab activities with instant
qualitative outcomes and quantitative observations done
remotely

2/25/2014

Remote Access & Control

Building College-University
Partnerships for Nanotechnology
Workforce Development

K

SRX

INAX

From our lab:

What Tools Are Available?

@ Optical Microscope

3 Scanning Probe Microscope

= UV-Vis Spectrophotometer
FESEM with EDS

® CEEETTTIE

12



Remote Access can be utilized

For an Outreach Experience

For Workshop Demonstrations

For Class Demonstrations

To Supplement the Equipment at your
Institution

For “Hands-On” Access by your students in
your laboratory experiences

Let’s Try It !!1!]

2/25/2014

Would you recommend this type of activity to
another teacher/classmate , faculty
member/colleague?

100 -
90 |
80
70
60
50 1
40 |
30 |
20 |
10
0

M Students
M Teachers

Professional Development
Opportunities

Webinars
- \
/ )

| Workshops

Conferences e

13
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Building College-University

TACIK | Pertnerstios or Nanotechnoiogy
N evworx | Workforce Development

Building College-University k h | bl
e, \WOrkshops Available

Workforce Development

Educator Workshops

’NAQ,.K

(for Educators and Administrators)

S U —

Two Types:
* Introductory Workshops
— “Hands-On
Nanofabrication
Workshop”
* Workshops for
Educators to Learn how

to Implement NACK’s
suite of 6 Courses

Attendees to Date
*1143 Educators

*36 States, DC, and
Puerto Rico

2013 NACK Educator Workshop Schedule Lo

sMay79—=& Nov 12-14 Hands On — Intro Workshops
eApr15-18-& Nanotechnology Course Resources |

(Safety, Processing, & Materials)
eAug12-15—-& Oet710  Nanotechnology Course Resources Il

( Patterning,, Characterization & Applications)

Building College-University
Partnerships for Nanotechnology
Workforce Development

NACK Webinars NACK Alumni
Network

*To help graduates of nanotech
degree programs enhance their
professional opportunities, inform them
of educational opportunities, and
connect them with networking groups.
*Provides online networking
opportunities.
*Access career resources

NER

« Live monthly webinars
+ hosted by MATEC NetWorks
« To engage and educate

«Connect s interested alumni and
students in mentoring relationships.

*Keeps alumni informed of current

+ Lastone September 27: nanotechnology events and activties.

— Fundamentals and
Applications of Atomic
Force Microscopy

— 2013-2014 Webinar
Schedule is Available

*Shares alumni success stories

seralisoia  Johr Bataol

Building College-University

Partnerships for Nanotechnology

14
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Companies Who Companle.s Who S
Have Hired . Have Hired
Graduates ! : Graduates

Listing of companies
arranged by industry
sector that have hired

*An example company
listing in one Industry

program graduates of Sector
nanotech programs
across the nation
Bullaing Gollege University Building College Universiy
Partnerships for Nanotechno Partnerships for Narotechnol
NAS;.K e NA....K oo "

Micro Nano Tech (MNT) 2014 Conference
Albuquerque, NM  June 4-6

Taking MNT to New Heights
Micro Nano Tech Conference 1

Produced by 6 ATE Centers

M NT MNT Conference Goals

C.ONFE.RENCE

Participants will:

= Augment their existing MNT technical expertise and / or
expand their expertise in related technologies

« Gain ideas for program development and improvement
and access and apply nationally developed resource
materials

= Apply an understanding of workplace knowledge, skills,
and abilities requirements' in education programs

* Recognize leaders in their efforts to promote students
success and workforce development

MATEC - Arizona
NACK — Pennsylvania
Nano-Link — Minnesota
NEATEC — New York
SCME - New Mexico
SHINE — Washington

Purpose:

Build and foster nanotechnology
communities across the country

15



CONFERENCE
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CONFERENCE

Past MNT Conferences

MNT 2011 May 2011  Albuquerque, NM SCME
MNT 2012 May 2012  State College, PA NACK

MNT 2013 May 2013  Minneapolis, MN

Presentations are available at:
www.mnt-conference.net

Nano-Link

MNT Resources —
www.mnt-conference.net

1. Nano and Micro Technology in the High School
Curriculum (Megan McCarville)

2. How to Have a Nano Day (Tom Deits)

3. Building Blocks to Nanotechnology: Resources for
Cross- Disciplinary Integration (Sheryl Hale)

NACK
ntroductory Level Activities
K-12 Resources —

eIntroductory Level Activities
*Nanotech Academy Activities
*High School Experiments
*Multimedia

*Remote Access

ilging College-University
rtnerships for Nanotechnology
Workforce Development

16
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Introductory
Level Modules

eseries of thought-provoking
nanotechnology presentations

« in-depth material for students and

workers of all knowledge levels.
«designed to be used in workshops,
courses, and overview lectures

« introduce nanotechnology and its

applications.

«can be integrated into secondary and
post-secondary curriculum as well as

for nanotechnology outreach

Introductory Level Modules

Building College-University

CIK | Parerstips or Nanotechnoiogy
& & W5 R ¥ | Workforce Development

NACK Center Contacts

Stephen J. Fonash, Ph. D
Director

112 Lubert Building
814-865-4931
sfonash@psu.edu

Osama Awadelkarim, Ph. D
Associate Director

407D EES Building
814-863-1773
ooaesm@engr.psu.edu

Robert Ehrmann
Managing Director, NACK Network
112 Lubert Building

814-865-7558

rke2@psu.edu

Terry Kuzma
NMT Instructor
114 Lubert Building
814-863-5484
xk107@psu.edu

Wook Jun Nam, Ph. D.
Research Associate
111 MRI Building
814-865-9081
wxn105@psu.edu

Daniel Cavanaugh

Outreach / Research Assistant
114 Lubert Building
814-867-2948
dwcl74@psu.edu

ing College-University

N TACIK | Pernersies or Nanotechnology

4 s nx | workforce Development

Zac Gray
Laboratory Coordinator
114 Lubert Building
814-865-0319
2rgl02@psu.edu

Lisa Daub
Administrative Support
Coordinator

112 Lubert Building
814-865-9635
Idaub@engr.psu.edu

Susan Barger

Administrative Support Assistant
112 Lubert Building
814-863-2955
sbarger@engr.psu.edu

Bringing Nanotechnology to Education & Industry!

www.nanodme.org

Supplemental Material

Some Resources for You

2/25/2014
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Need Helpful Web Resources? Some Videos on Nano-Applications:

+ The Project on Emerging Nanotechnologies has + NOVA Making Stuff Series (2011):

kept track of the impact nanotechnology has in — Making Stuff: Stronger

the economy and public and environmental — Making Stuff: Smaller

Kl

health . — Making Stuff: Cleaner c 4
» Searchable inventory of over 1,000 consumer — Making Stuff: Smarter

products

» Each is one hour long
http://www.pbs.org/wgbh/nova/tech/making-stuff.html

(included in handout)

* Funded by Woodrow Wilson International Center
for Scholars and The Pew Heritage Trust
http://www.nanotechproject.org/inventories/consumer/

(included in handout)

Some Local PA Applications: Some Helpful Web Resources

« National Nanotechnology Institute (NNI): www.nano.gov
« Nano-Link: http://www.nano-link.org/

* NNIN.org education portal — RET lessons and more:
http://www.nnin.org/nnin_k12teachers.html
« Mid-continent Research for Education and Learning McREL:

» Nano in the Bathroom.... Really???
http://www.youtube.com/watch?v=VarASVNryQk
http://www.flickr.com/photos/rubbermaid/7170383630/

« Never Wet Coatings http://www.mcrel.org/NanoLeap/
htp://www.youtube.com/watch?v=7is6r6zXFL « SCME: http://scme-
« Nano Filtration nm.net/scme_2009/index.php?option=com_docman&ltemid=53
hitp://www.prweb. OKOfi 01/prweb9100258.htm + NCLT - Materials World Modules:
You can buy these on Amazon! - | Have! http://www.materialsworldmodules.org/
* Nano Silver « University of Wisconsin — Madison — MRSEC:
http:/iwww.smartsilver.com/ http://mrsec.wisc.edu/Edetc/modules/index.html

E‘M%WLFM + NanoHUB: http://nanohub.org/education/nanocurriculum/
« Safer More Effective Drug Delivery

* Molecular Workbench — http://mw.concord.org/modeler/
http://www.keystonenano.com/ N Prof . §
http:/www.youtube.com/watch?v=0G7dMUEOrI anoProfessor: www.nanoprofessor.net

« Others ??? ——o——3 Refer to your handout!

18
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Want a Nano Intro Course or Nano -
Modules?

Visit Nano-Link

Primary mission: Provide topical, nanoscience content in

an easy to integrate modularized format for high school,

college educators, and industry.

Modules:

— Require 3 to 5 hours of class time

— Inclusive package of activities, experiments,
background information slides, questions and other
related material.

Tailor the modules to meet needs of your classroom.
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Want More Curriculum Integration?

" NININ Education Portal

/ 7 - __,._',__..._

Try

2/25/2014

Want to Integrate into Nano Into Your Science
Curriculum?

Try —

" physical Science
rvessigating Stk

Want to integrate MEMS Technology?
Kits?
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Some of the advantages to Community Colleges in
partnering with research universities

Not necessary to create new nano courses
Course materials kept up-to-date by research
university partners

No need to invest in expensive equipment

Staff for equipment support is not needed

Able to offer nano program attractive to multiple
disciplines

Can create pathways for student articulation

Why Workshops?

"Impressive to learn about the partnerships and educational
opportunities that are available"

"Really cool! It was nice to actually run the equipment."
"I could easily use this in my classroom”

“The excellent interaction of the instructors with the students.
They were informative and professional. The explanations
coupled with the extensive hands-on aspect.”

“The ‘industry’ point of view reiterated important points and gave
practical applications — very important and interesting.”

"Real science!! It has been quite a few years since | learned new
scientific techniques. | feel so much more knowledgeable and up to
date.”

2/25/2014

Some advantages to a research university in partnering

with local community colleges, colleges, and small
universities

Service to the State and community

Supports local economic development

Can build support for user facilities at research university
(resource sharing)

Graduate student support (need TAs)

Post-doc support (need skilled teachers)

Research support

Pipeline of students from community colleges to 4-year degree
programs and beyond

NNA"(.‘T,[& Partarship:

Worklorce

Focus on: Conferences

Micro Nano Technology (MNT) Conference

Produced by 5 NSF Advanced Technology
Education (ATE) Centers:

cimiitlnk NEATEE |20 %‘k

+ Build and foster nanotechnology communities

across the country
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Need Helpful Web Resources? Some Videos on Nano-Applications:

+ The Project on Emerging Nanotechnologies has + NOVA Making Stuff Series (2011):

kept track of the impact nanotechnology has in — Making Stuff: Stronger

the economy and public and environmental — Making Stuff: Smaller

Kl

health . — Making Stuff: Cleaner c 4
» Searchable inventory of over 1,000 consumer — Making Stuff: Smarter

products

» Each is one hour long
http://www.pbs.org/wgbh/nova/tech/making-stuff.html

(included in handout)

* Funded by Woodrow Wilson International Center
for Scholars and The Pew Heritage Trust
http://www.nanotechproject.org/inventories/consumer/

(included in handout)

Some Local PA Applications: Some Helpful Web Resources

« National Nanotechnology Institute (NNI): www.nano.gov
« Nano-Link: http://www.nano-link.org/

* NNIN.org education portal — RET lessons and more:
http://www.nnin.org/nnin_k12teachers.html
« Mid-continent Research for Education and Learning McREL:

» Nano in the Bathroom.... Really???
http://www.youtube.com/watch?v=VarASVNryQk
http://www.flickr.com/photos/rubbermaid/7170383630/

« Never Wet Coatings http://www.mcrel.org/NanoLeap/
htp://www.youtube.com/watch?v=7is6r6zXFL « SCME: http://scme-
« Nano Filtration nm.net/scme_2009/index.php?option=com_docman&ltemid=53
hitp://www.prweb. OKOfi 01/prweb9100258.htm + NCLT - Materials World Modules:
You can buy these on Amazon! - | Have! http://www.materialsworldmodules.org/
* Nano Silver « University of Wisconsin — Madison — MRSEC:
http:/iwww.smartsilver.com/ http://mrsec.wisc.edu/Edetc/modules/index.html

E‘M%WLFM + NanoHUB: http://nanohub.org/education/nanocurriculum/
« Safer More Effective Drug Delivery

* Molecular Workbench — http://mw.concord.org/modeler/
http://www.keystonenano.com/ N Prof . §
http:/www.youtube.com/watch?v=0G7dMUEOrI anoProfessor: www.nanoprofessor.net

« Others ??? ——o——3 Refer to your handout!
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Want a Nano Intro Course or Nano -
Modules?

Visit Nano-Link

Primary mission: Provide topical, nanoscience content in

an easy to integrate modularized format for high school,

college educators, and industry.

Modules:

— Require 3 to 5 hours of class time

— Inclusive package of activities, experiments,
background information slides, questions and other
related material.

Tailor the modules to meet needs of your classroom.
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Want More Curriculum Integration?

" NININ Education Portal

Try

Try

" physical Science
rvessigating Stk

Want to Integrate into Nano Into Your Science
Curriculum?

—_—
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Want to integrate MEMS Technology?
Kits?

Try
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Some of the advantages to Community Colleges in
partnering with research universities

Not necessary to create new nano courses
Course materials kept up-to-date by research
university partners

No need to invest in expensive equipment

Staff for equipment support is not needed

Able to offer nano program attractive to multiple
disciplines

Can create pathways for student articulation

Why Workshops?

"Impressive to learn about the partnerships and educational
opportunities that are available"

"Really cool! It was nice to actually run the equipment."
"I could easily use this in my classroom”

“The excellent interaction of the instructors with the students.
They were informative and professional. The explanations
coupled with the extensive hands-on aspect.”

“The ‘industry’ point of view reiterated important points and gave
practical applications — very important and interesting.”

"Real science!! It has been quite a few years since | learned new
scientific techniques. | feel so much more knowledgeable and up to
date.”

2/25/2014

Some advantages to a research university in partnering

with local community colleges, colleges, and small
universities

Service to the State and community

Supports local economic development

Can build support for user facilities at research university
(resource sharing)

Graduate student support (need TAs)

Post-doc support (need skilled teachers)

Research support

Pipeline of students from community colleges to 4-year degree
programs and beyond

Building College-University
Partnerships for Nanotechnology
Workforce Development

NACK

Focus on: Conferences

Micro Nano Technology (MNT) Conference

Produced by 5 NSF Advanced Technology
Education (ATE) Centers:

cimiitlnk NEATEE |20 %‘k

+ Build and foster nanotechnology communities

across the country
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