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Outline

« What are my objectives in this webinar?
What is the “nanoscale”™?
 What is Remote Access?
What will | need for Remote Access?
What instruments are available by Remote Access?
* Break for Q&A
« What can my students do with Remote Access?
« How do | set up a Remote Access session?

« How will this benefit my students’, or my own,
education?
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Webinar Objectives

Upon completing this webinar program attendees will...

— know what Remote Access is based on its educational
value.

— recall the materials needed to use Remote Access.

— feel comfortable setting up Remote Access sessions
with NACK laboratory instructors.

— recall where to find resource material (e.g. pre-made
labs) to help implement Remote Access lessons into
curriculum.

— be able to work nanotechnology and Remote Access in
to curriculum to serve specific content areas goals.

NACK Center www.nano4me.org
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- Scale of Things
What is the i
“nanOscale”? “Things Natural

« Nanotechnology is not about a thing;
it's about size

* The prefix nano means

Human hair FIy (coal) ash
1 billionth ~60-120 pm wide ~10-20 um
— Denoted as 1 X 102 or nm T
~7-8 um

* Nano-products have features 100 nm
or smaller

ATP Synthase
Protein (enzyme)
~10 nm

o silicon
2-1/2 nm spacing

diameter 0.078 nm

NACK Center o meEmem-= === =

Five silicon atoms lined up
makes approximately 1.0 nm!




On a typical day...
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What is Remote Access (RA)? ﬁ;‘

« Students control Penn State* lab equipment in
real-time through your desktop and analysis
samples (sent in by you or from our library)

— Sequential small group instruction or large group

*Other facilities across the US will make their equipment available for Remote Access in partnership with NACK

 Video conference with lab instructor through
Skype, Google+, etc. for live expert lectures

« Connect to lab equipment through LogMeln.com
« Usually 30 min. to 2 hours (Flexible scheduling)

* See is believing...

NACK Center www.nano4me.org



Short RA Video

http://youtu.be/DTXSWzYSW6w

NACK Center www.nano4me.org


http://youtu.be/DTXSWzYSW6w
http://youtu.be/DTXSWzYSW6w

Break for Q&A

NACK Center www.nano4me.org



Poll Question:
But the cost, right?

How much do you think a Remote Access session
should cost?
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Consider these Benefits of RA

 For Instructors:
— No overhead or maintenance
— Reduced preparation time
— Increased student motivation

* For Students:
— Exposure to otherwise inaccessible equipment
— Provides relevance, background, and principles
— Links students to university research facilities and university personnel
— Shows that scientists are real people
» “| can do this too!”

* For Community:

— Efficient use of very expensive resources (>$1,000,000)
— Better educated and engaged students prepared for industry

NACK Center www.nano4me.org
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Remote Access Requirements?

1. Computer (PC or Mac) 2. Webcam & Microphone 3. Skype and Firefox
Please Update Download Firefox plugin for LogMeln
- & 4
e “*“ ‘ -
L ﬁ“ — ) Lﬁh‘@
& U= 1

(Plug-in)

5. Reliable Internet connection

www.nano4me.org

4. Three button
mouse or track-pa
(must have scrolling)

NACK Center

6. Projector
& Speakers
recommended
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Remote Access Tool Set

« Capacities:

— Chemical analysis  Ellibsometer Yy (L
 Nano particle, wire, ' meti,“: —
etc. analysis — VU NG\ “
— Thin film 4 ST e L\
measurement ! : —f e
. & ) ter "
— 2D profile \mmme -
- 2D + 3D hlgh ) | b Optical —
magnification/resolutio Microscopes -h
n topography T TnER) ) Te— ‘
~ 2D +3D_ SN e
compositional L Microscopes QoA

comparative imaging
— 2D high magnification
elemental mapping

NACK Center www.nano4me.org



Optical Microscopes

Modes of operation:

— Brightfield
— Darkfield

Remote control:
— Live viewing
— Measuring

Data output:
— Point-to-point measurements (+ 500 nm)
— Digital image (210,000X)

i X

D1: 1162182 am

D2 9865347 om

_
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Ellipsometer

* Modes of operation:
— Single angle
— Double angle
* Remote control:
— Live viewing
— Measuring
« Data output:

2500 s $se,, — Point thickness

2000 ®
measurements
@ Series1 (+ 0.5 nm)

1500

1000

500

0

0 5 10 15 20 25
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UV-Vis. Spectrophotometer

Modes of operation:

— Ultra Violate and
Visible spectrum
analysis

— Absorption

— Transmission
Remote control:
— Live viewing

Data output:

— Absorption/Trans
mission graph

wr
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Plasmon
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Profilometer
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* Modes of operation:

— Manual profiling

— Automated ‘recipe’ 3D
scanning

Remote control:

— Live viewing

— Measuring

— Scan instructing
Data output:

— Height and width with
averaging (+ 50 nm)

— Roughness function
— Profile trace 2D

www.nano4me.org



Scanning Probe Microscopy [AK.A AFM]

Modes of operation:
AFM Contact
— AFM Non-contact
— AFM Intermittent contact ‘tapping’
— Phase shift (composition)
- MFM
- STM
— Liquid cell
Etc.

Remote control:

— Live viewing
— Sample navigation
— Scan instructing

— Height and width with
averaging (+ <1 nm)

« Data output:

— High resolution 2D image with
21,000,000X

— High resolution 3D modeling
— High resolution 2D profile

Surfese Listance IM o=
Ferie 4ivtarie

NACK Center

www.nano4me.org



Scanning Probe Microscopy [A.K.A AFM]

Scanning Probe Microscopy “C35°
SPM Operation PeakForce Tapping TapingMode
Vo oty | Eom =] == '\"f = =9 Point of reflection

(directly above probe tip)

. POSItlon Laser
sensitive
detector

C

Electrostatic Force Surface Potential Scanning Tunneling Cantilever

e i T e i e

Piezoelectric-tube scanner

For more information visit www.bruker-axs.com or www.brukerafmprobes.com

Atomic Force Microscopy
Innovation with Integrity

hitp:/Ammww.bruker-axs.com/posters_afm.html

NACK Center www.nano4me.org



Field Effect Scanning Electron Microscope
(FESEM)

NACK Center

*  Modes of Operation:

InLens (SE)

In-Lens Backscatted Electron
(BSE)

Everhart Thornley (SE)
Energy selective Backscatter
(BSE) (composition)

Energy Dispersive
Spectroscopy (EDS)

. Remote Control:

Live viewing
Sample selection
Sample navigation

All imaging controls (mag.,
focus, Stig.,
brightness/contrast, etc.)

Point-to-point, etc.,
measuring

« Data Output:

High resolution 2D image

with 21,000,000X

Elemental mapping
www.nano4me.org



FESEM + Energy Dispersive Spectroscopy

NACK Center www.nano4me.org



Where Can | Learn More About These Tools?

Nono Meorq  sounto ey e gy Aoos

Camwer Knowiedgo Contor (NACK)

PowerPoints, PDF's, Video Lectures,
Hands On Labs, and More!

Access cutting-edge technology from Pennsytvania —
in Sealtle

Sprouts of the Mutere

NACK Center

Leam more about nanotechnology

with Professional Development
opportunities

Cignle (ust (lir Nawy Wahingr

> NetWorks Digtal Library

About Us

Whdaa
Remote Access Video Learning Modules

Al sducaions Interested in a remote expacience should watch Pwse videos and share them with ther classes.  Ore suggestion

5 that teachers have their students waich the relevant videos as homework assignments 10 be complsted before taking pant n
the remols acTess sesson

These videcs serve multiple purposes. They provide:
« An in¥oduction 1o remote access,

« An introduction 1 tackground and operation of vanous chamnctenzaton 100s, and

» Detaded instructions on remotely controling speafic lodls

Interested in Scanning Electron Microscopy (SEM) or Atomic Force Microscopy (AFM)?
Watch the videos below:

Scanning Electron Microscopy (SEM)

(1) introduction to SEM

(2) Operation of our FESEM

Atemig Forge Microscopy (AFM)
(1) Introducton to AFM (coming 3000)

(2) Operation of cwr AFM

www.nano4me.org



Where Can | Learn More About These Tools?

ARRDTIRSELN S a1 e s Nl Al o Ol Kitote ot 3 Undergraduate Level Course - Classroom

HOME  STUDENTS ALLWMM EDUCATORS  INDUSTRY  ABOUTUS  PARTNERS Presentations
Hd& =
You must log in to download the following modules and materials.
Create a Free User Account Registered User Login
- Once logged in, click on the item you would like to download.
AN ROSOUTLER
Find:
PowerPoints, PDF's, Video Lectu S ) 22 ESC 211: Materials, Safety, & Equipment Overview for Nanotechnology
Hands On Labs, and More! - srver
>t scoeas o Naalac 2 . . This course provides an overview of the materials, safety and equipment issues encountered in the practice of "top down” and
- "hottam up" nanofabrication. It focuses on safety, environmental and health issues in equipment aperation and materials
u ' - handling as well as on cleanroom protocol. Topics to be covered include: cleanroom operation, OSHA lab standard safety
training, health issues, Biosafety Levels (BSL) guidelines, and environmental concerns.
g D Brow )

ESC 212: Basic Nanotechnology Processes

This course is the hands-on introduction 1o the processing involved in "top down", "bottom up”, and hybrid nanofabrication. The
majority of the course details a step-by-step description of the equipment, facilities processes and process flow needed to

_ — "'-_ fabricate devices and structures. This hands-on exposure covers basic nanofabrication processes including colloidal chemistry,
Aadd hdat aeoll self-assembly, catalyzed nanoparticle growth, lithography, wet and dry etching, physical vapor deposition, and chemical vapor
di ition.
Access cutting-edge technology from Pannsyivania — yam 1 ote about nanotechnology eposition
in Seattle. Jith Profe. sional Development ESC 213: Materials in Nanotechnology

This course is an in-depth, hands-on exposure to materials fabrication approaches used in nanofabrication. Students learn that
Sprovts of the Futere these processes can be guided by chemical or physical means or by some combination of these. Hands-on exposure will
include self-assembly; colloidal chemistry; atmosphere, low-pressure and plasma enhanced chemical vapor deposition;
sputtering; thermal and electron beam evaporation; nebulization and spin-on techniques.

_
| Webinars ¢

C_hocx Out Our New . This course is a hands-on treatment of all aspects of advanced pattern transfer and pattern transfer equipment including probe
Line Up! technigues; stamping and embessing; e-beam; and optical contact and stepper systems. The course is divided into five major
» 90 Mirntos sections: pattern generation processes; photolithography; particle beam lithographic technigues; probe pattern generation; and
* Free 1o Atlend embossing lithography, step-and-flash, stamp lithography, and self assembled lithography.

ESC 214: Patterning for Nanotechnology

ESC 215: Materials Modification in Nanotechnology

recordings, dicdes, snd hand:

) the MATEC NetWorks Digtad This course will cover in detail the processing techniques and specialty hardware used in modifying properties in

nanofabrication. Matenal modification steps to be covered will include etching, functionalization, alloying, stress control and
doping. Avoiding unintentional materials modification will also be covered as well as hands-on materials modification and
subsequent characterization.

ESC 216: Characterization, Testing of Nanotechnology Structures & Materials

This course examines a variety of technigues and measurements essential for testing and for controlling material fabrication and
final device performance. Ci ization includes ical, optical, physical, and chemical app hes. The ization
experience will include hands-on use of tools such as the Atomic Force Microscope (AFM), Scanning Electron Microscope
(SEM), fluorescence microscopes, and fourier transform infrared spectroscopy.

Aot Us

NACK Center www.nano4me.org
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Remote Access Labs

« Pre-made and ready for —
printing INACK

WWW. NANOSME ORG

Nanotec hnology Applications an d Career

— Students qualitatively analyze R S

with you (hands-on experiment)

Synthesis and Characterization

— We guantitatively analyze
together (remote characterization)

Remote Access
Laboratory Guide

« Characterization tools are
Integrated into the lab structure

« Background, requirements,
procedure, etc. are provided in i ocartiins el
th e I ab p aC ket * Underszand the synthesz of the colloidal nanoparticle solutions.

* Gain experience in nanoscale characterization.

* Learn how manostructures intes with light and how it = dependent on size.

Take Matter Into Your Own Hands
PENN%T{,

NACK Center www.nano4me.org



Colloidal Gold Nanoparticle Synthesis
and Characterization

Remote Access

Laboratory Guide

The gold we know: The gold we are discovering:
In this exercise, you will: . . y . .
TR P » Material properties don't « Material do change with the
e T change with size size of the gold nanoparticle

* Resistivity * Plasmon resonance
f(N\E]E

* melting point
* optical absorption

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
NACK Center http://mrsec.wisc.edu/Edetc/nanolab/index.html WWW.nanodme org



In Your Classroom

5 mL HAuCl4
Boil

lonic solution
Reduction to

a bk wbheE

-

HAUCI,

NACK Center

50 ml DI water

(Au3+) (aq)
(Au) (s)

Sodium
Citrate

-

HAUCI,

u

>0

6. Capping via citrate

7. 0.5 mL 1% sodium citrate
8. Ball

9. Clear, violet, red

10. Cool

Red Color = Gold NP

90 9%

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
http://mrsec.wisc.edu/Edetc/nanolab/index.html www.nano4dme org



In Your Classroom

1. 50 ml DI water 6. Capping via citrate
2. 5mLHAuCl4 7. 0.5 mL 1% sodium citrate
3. Ball 8. Ball
4. lonic solution (Au3+) (aq) 9. Clear, violet, red
5. Reduction to (Au) (s) 10. Cool
Sodium
Citrate

£

HAUCI, HAUCI,
—

S I SR

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
NACK Center http://mrsec.wisc.edu/Edetc/nanolab/index.html WWW.nanodme org




What Students Do With Remote Access

AFM (2D) AFM (3D)

04-
03-
2

0.2

0.1-
t v Y 2, - deiiam  megraeemar SgrwfAsinlers  Mige M KX ~muq-us
400 500 600 700 | . ) i st st Orase  90edtem owe 712

Wavelength (nm) 2 e s V' Fe Namo = RA_Weekey ) 5 2012258

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
NAC K Ce nter http://mrsec.wisc.edu/Edetc/nanolab/index.html WWW.nanodme org



Electrodeposition of Nickel Nanowires

NACK Center

Nanotechnology Applications and Career
Knowledge (NACK) Natiomal Center

NACK

CENTER
WWW NANOAME ORG

Electrodeposition of
Nickel Nanowires

Remote Access
Laboratory Guide

In this exercise, you will:
& Undertand the process of dectroplating and its use at the nanoscale.
* Describe the imction of 2 template as # applies to slectrodepostion,

* Construct an apparatus for electrodepouting metal into a nanoscale

template.
Take Matter Into Your Own Hands
PENNSTATE

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals

http://mrsec.wisc.edu/Edetc/nanolab/index.html

www.nano4me.org



Electrodeposition of Nickel Nanowires

Nickel counter electrode

Syringe barrel
(chamber)

O-Ring Silver _
conductive
Alumina template \ coating
Copper sl

conducting
pate @ N /£ / .-

Stage

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
NACK Center http://mrsec.wisc.edu/Edetc/nanolab/index.html WWW.nanodme org



What Students Do With Remote Access

Reduction of Nickel lons
Niz*+ 2e- — Ni°

Nickel Solution

7\,

i -
Electrode 77/ ” / \

Signal A=InLens Mag = 169.68 KX Reference Mag = Polaroid 545

- - EHT = 3.00 kV WD=42mm Date :7 Mar 2012
- Necking oftemplate
pores to 20 nm openings A File Name = RA_Wesley 3 5 201234.tif
NAC K Ce nter Lab adapted from University of Wisconsin Madison {MRESEC) Video Lab Manuals www.nanodme org

http://mrsec.wisc.edu/Edetc/nanolab/index.html



Dye-Sensitized Nano-crystalline Solar Cell

nnnnnnnnnn logy Applications and Career Transparent

NA K Knowl 1‘ (NACK) National Cente CondUCtiVe
CENTER 1 /'/4}777 e A e LI 77777777‘3
WY NANOAME ONG Coagng s . + :
- - st © i

Dye-Sensitized Nano-

crystalline Solar Cell

Remote Access
Laboratory Guide
Carbon " lodide/Triiodide’
Cata|y3t Mediator
»
oA
' H 1. Photon excites anthocyanin dye molecule
2. Dye ejects sufficiently high in to TiO, anatase (band gap
In this exercise, you will: 32 eV)
O e s 3. ITO glass conducts electrons to load
: ,‘M.‘“Mm:'"m N 4. Carbon on ITO glass conducts charge to iodide/triiodide

mediator (electrolyte)

5. iodide/triiodide reduces the previously oxidized dye
molecule back to neutral state = complete circuit

Take Matter Into Your Own Hands
PENNSIATE

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
N AC K Ce nter http://mrsec.wisc.edu/Edetc/nanolab/index.html WWw.nanodme.o rg



In Your Classroom

Light source

[> 4 Copper

: AV/ \VZ conductiv
| A /AN e tape
v / P q \ TiO, anatase
Dye A\
@
S
o
g - 12 Maximum Power Point 4 &
o ITO Glasses £ {ds (Virpp: Prrg £
= O b Q2
=3 (electrodes) < 10 >
» < L S
L = =
— 8
(Vs Jmpp) -
----’) 2z oo e >
(7] =
' -— - lﬁ 6 - , @
q:) Device Characteristics <
[a) Area: 0.09 cm? v
Voe: 0.56 V o
F ) | oc’
c 4 Jse: 10.47 mA/cm? E
) 2
= Vingp 0.43 V
DMM = 24 Jmpp: 8.41 MA/cm? 8
analysis system “ 1 Fr.o62
4 o PCE: 3.62% Vo .
I 0.0 0.1 0.2 0.3 0.4 0.5 0.6
1 Voltage (V)

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals
N AC K Ce nter http://mrsec.wisc.edu/Edetc/nanolab/index.html WWWw.nanodme. org



What Students Do With Remote Access

FESEM of TiO, anatase

NACK Center

UV-Vis. of Anthocyanin dye

1.0
0.9 A
0.8 A
0.7 A
0.6 -
0.5 A

Abs

0.4 A
0.3 A
0.2 A
0.1 A

Purple Carrot

Raspberry
= Blackberry

Lamba(max) Values

Purple Carrot Juice: 532 nm
Raspberry Extract: 515 nm
Blackberry Extract: 512 nm

0.0
400

500 600 700 800

Wavelength (nm)

Lab adapted from University of Wisconsin Madison (MRESEC) Video Lab Manuals

http://mrsec.wisc.edu/Edetc/nanolab/index.html

www.nano4me.org



More Remote Access ldeas

 We are always looking to

develop new labs

— Mentos mint candy + Diet coke
(surface roughness and nucleation
sites)

— Cellulose and food products

« Do you have any suggestions?

— I'd love to hear your ideas!
NACK Center www.nano4me.org



Break for Q&A

NACK Center www.nano4me.org



What Will Be The Learning Outcome
For My Remote Access Session?

RA’s can utilize experienced
Instructors and tool set for many
focal points:

1 | Lenses

| Objective Lens
T Objective Aperure

* Equipment training/study
Exploring Nanotech. & Sci. topics
Investigating Engr. & Sci.
principles (core content)

Simply to analyze experimental
results

L
e FE TR i Ny
: B » '
O
» 'Y O .
n 5 - »
o &
Be . ;
» .
6 L8N
}\ b ! ‘

. A" (r3d i
NACK Center www.nano4me.org



What Can | Incorporate Into RA?

Nano

Exploring Materials—Nano Fabric ) ° FOCUS 0 n |OC8.|
. science and

Use the dropper bottle to squeeze water onto one pair of
pants. What happens?

Now try dropping some water onto the other pair. Does the -
same thing happen? '

What's going on?

One pair of pants is made of ordinary fabric, so it gets wet .
The other pair is made of special fabric that repels water, dirt, and stains. During manufacture, the fabric is u u
d into a solution that coats it with tiny, nano-sized “whiskers.” The whiskers point outward, like peach

creating a layer of air next to the fabric. This cushioning layer keeps water and other liquids from
soaking into the fabric. Water just beads up and rolls off the pants!

] ==
Scientists call this the lotus effect, because ® l | I l IVe rS I tl e S
it's similar to what happens when water falls .
aves of some plants, including lotus
nasturtiums, and cabbages. The B -
How is this nano? Water droplets collecting dirt as they roll off a lotus leaf o o g
The way a material behaves on the macroscale is affected by its structure on the nanoscale. Special I I al l O te C - aCt I V I t I e S

s of these leaves have nanometer-
waxy bumps that keep water and dirt
from sticking to them.
fabrics are coated with nanometer-sized “whiskers" that protect them from stains. Nano fabrics are an
example of long with self-cl g paint and windk that mimic the wat pelling
properties of some plant leaves.
Nanotechnology takes advantage of different material properties at the nanoscale to make new materials e N al l O D a S
and tiny devices smaller than 100 nanometers in size. (A nanometer is a billionth of a meter.) [ ] [ ]
Nanotechnology allows scientists and engineers to make things like smaller, faster computer chips and
new medicines to treat diseases like cancer. t o I o ]
t d . |
d . .

principles

~

Ot otechnology applications mimic
the lotus effect, including self-cleaning
window glass and paint. These products are
all hydrophobic, which means they repel
water.

NACK Center www.nano4me.org



Brief Guide to Selection: Size

Your specimen (sample) must fit

To p View within (as close as possible) the

15 mm dashed red lines

N
Vv

Side View

Sample Mounting Stud

(not to scale)

NACK Center www.nano4me.org



Brief Guide to Selection: Materials

« Many kinds of materials can be imaged with the FESEM, but some
cannot undergo the imaging process:
— Biological samples should be inanimate and dried prior to shipping
» Dissect larger specimen to fit size requirements
— Samples will be placed under “high vacuum” (5 X 10-7 Torr)

* Materials that might outgas or expand should not be used
» NO sealed hollow items

— Samples should be conductive

» Dialectic materials will need to be specially prepared for imaging, which will take
extract time (~15 min.) BUT is not a disqualifier

— Samples must be in solid state or suspended in a volatile solvent (e.g.
acetone, IPA)
» NO gels or pastes (dry powders are okay)

* RA instructor will have the final inspection and decision for specimen
feasibility

 RA instructor can discuss characterizing methods to obtain needed
results

NACK Center www.nano4me.org
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* Break for Q&A
« What can my students do with Remote Access?
« How do | set up a Remote Access session?

* How will this benefit my students’, or my own,
education?

NACK Center www.nano4me.org



dath to Remote Access

" Results &
Feedback

Conduct Remote
Access lesson/lab

Prepare for lesson

Request a Remote Access session




esting a Remote Access

Send sample(s)

Watch “Guide to
Remote Access”
video

Schedule test with RA
instructor

Fill-out Request Form

o to nano4dme.org




)are for lesson

Run test with RA
instructor

Set up computer + AV
software

Watch video modules (HW?)

view RA ready lab material




g Remote Access for lesson

Provide RA
feedback

Collect data

Students operate tool

RA provides as-needed
instruction

Log in to Remote Access

Conduct classroom lesson




Outline

* What are my objectives in this webinar?
What is the “nanoscale™?
 What is Remote Access?
What will | need for Remote Access?
What instruments are available by Remote Access?
* Break for Q&A
« What can my students do with Remote Access?
« How do | set up a Remote Access session?

* How will this benefit my students’, or my own,
education?
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Remote Access Benefits

e For Instructors:

No overhead or maintenance
Reduced preparation time
Increased student motivation
Multiple learning motifs

Links teachers to university research
facilities and personnel

Efficient use of very expensive resources
(>$1,000,000)

Labs and learning objectives are already
developed

« For Community:

Reduces overall cost of many peoples
education

People (students) with greater self-
efficacy

Better educated and engaged students
prepared for industry

NACK Center

 For Students:

Exposure to otherwise
inaccessible equipment

Provides relevance,
background, and principles

Increased student motivation
to learn

Engaging, holistic approach

Links students to university
research facilities and
university personnel

Shows that scientists are real
people

* “l can do this too!”
“Hands-On” Experience

www.nano4me.org



What Is The Feedback Like?

Pilot study
Student data
— 89 completed surveys

Teacher data
— 18 completed surveys

All data Is presented as percentages out of
100%

NACK Center www.nano4me.org



Did You Find The Instructor Engaging?
(Did they capture your attention, make the material
Interesting and/or fun?)

80 -

70 -

60 -

50 -

M Students
40 -

M Teachers
30 -

20 -

10 -

0

No Somewhat Yes Very much so
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More Valuable Than Text-book and/or Lecture-
based Learning?

Seeing it in action

Beneficial instructor...

More interactive / hands-on
M Teachers

More exciting / interesting | Students

More engaging

Real-world application

0 10 20 30 40
NACK Center www.nano4me.org



What Was Your Overall Impression Of The
Remote Activity? (Including videos, labs, tools,
Instructor presence, etc.)

80

70

60 -

50 -

40 -

M Teachers
30 -

20 -

Ay
O | | | |

Dissatisfied Somewhat Satisfied Very satisfied
dissatisfied
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Student Responses

“These labs are so much more engaging than learning
from a book, because you are able to see how things
work, and even control them, first-hand. | have
nothlng but good things to say about the remote lab
experience.

“This experience was amazing. At my scholastic level,
| have never used equipment that showed such a
dramatic end result. Sebastien was really cool to let
us actually control what we wanted to see. For me,
traditional textbook learning does not compare to this
hands-on learning experience. The visual experience
really opened my eyes to nanotechnology.”

NACK Center www.nano4me.org



Conclusion

« Advanced instruments are even more powerful with Remote Access to
hi-tech tools is available to classrooms across the country

« Students gain valuable understanding in a way that WORKS!
« Minimal barrier to entry: We want you to participate
* Results have been extremely positive

 Future of RA

— NACK at Penn State is in the process of helping other institutions
make their tools available through NACK Remote Access.

— Multiple physical Remote Access sites will be available through the
NACK nano4me.org site by next year.

NACK Center www.nano4me.org



Who Can | Talk To About RA?

« Dan C. (Cavanaugh)

dwcl/4@engr.psu.edu
814-867-2948

nano4me.org

NACK Center WwWw.nano4me.or


mailto:zgray@engr.psu.edu

Ne small THANK YOU!

| hear and | forget.

| see, and | remember.

| do, | understand.

--Confucius

NACK Center

The value of a college education
IS not the learning of many facts
but the training of the mind to
think.

--Albert Einstein

www.nano4me.org



Where can | find more information on
Nanotechnology in general?
(programs, tools, advancements, jobs)

*  www.nhano4me.org

°*  WWW.Nano.gov
 www.nnin.org (nano ed. portal)
*  Www.newpa.com
 www.lehigh.edu/nano

e www.nclt.us

e www.mrsec.wisc.edu

* www.nisenet.org

e www.nanohub.org

« www.matec.org (networks here)
e www.sciencedaily.com

NACK Center

www.powerofsmall.org

www.smalltimes.com

www.nanotechproject.org

www.thenanotechnologygroup.org

www.workingin-nanotechnology.com

WWW.C4a reervovages.gov/na notechnology

WWW.Nanoguys.com

http://www.diigo.com/list/nsdlworksh

ops/web-seminar-nano

www.nano4me.org
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Resources: Remote Access

MIT iLabs http://www.irrodl.org/index.php/irrodl/
http://www.ilabcentral.org/ article/view/260/404
NASA |IEEE--Remote-access education

http://www.nasa.gov/centers/ivv/abo based on image acquisition and

ut/foremplovees ra.html processing through the Internet

Enabling Virtual Access to Latin- (200:_”) |
America Southern Observatories http://ieeexplore.ieee.orqg/xpls/abs al
(EVALSO) l.isp?arnumber=1183678

http://www.evalso.eu/evalso/ National Science Teachers

Association
Remote Access to Instrumental htto:// Joublicat |
Analysis for Distance Education in LR-//WWw.nsta.org/publications/new

Science (2005) s/story.aspx?id=59475
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Resources: Government Organizations

National Nanotechnology Initiative http://quest.nasa.gov/projects/nanotechnology/resou

.html
http://www.nano.qov S
National Nanotechnol USDA
ational Nanotechnology http://www.csrees.usda.gov/nanotechnology.c
(nano Ed. portal) fm
http://www.nnin.org/nnin edu.html Consumer Product Safety
NIOSH Safety and Health Topic: Ccommission
Nanotechnology http://www.nano.gov/node/139
http://www.cdc.gov/niosh/topics/nanotech/abo CDC
ut.html

_ http://www.cdc.gov/niosh/topics/nanotech/
EPA Center for Environmental National Cancer Institute

http://www.ceint.duke.edu/

NASA (two separate links)

National Institute of Standards and

Testing
http://www.nasa.gov/centers/ames/research/t witp://mww.nist.qov/nanotechnology-
echnology-onepagers/nanotechnology- portal.cfm
landing.html

Nano You (European Union)
http://nanoyou.eu/

NACK Center www.nano4me.org
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Resources: NSF & Educator Affiliates

NSF

http://www.nsf.gov/news/overviews/nano/index.jsp

Nano4me.org for educators
http://nano4me.org/educators.html#contenttop

NanoEd

http://www.nanoed.org/

Nanoscale Information Science Education
Network (NISE)

http://www.nisenet.org/

University of Wisconsin-Madison Materials

Research Science and Engineering Center
http://mrsec.wisc.edu/MR--Home.php

Maricopa Advanced Technology Education

Center
http://www.matec.org/

University of Puerto Rico
http://www.upr.edu/

DiscoverNano (Northwestern University)

Nano Education Portal of the Nanotechnology http:/mww.discovernano.northwestern.edu/index_html

Center for Learning and Teaching (NCLT)

http://community.nsee.us/index.phpoption=com_content&view=fro

ntpage&ltemid=227

Nano-Link
http://www.nano-link.org/index.html

Center for Advanced Materials and
Nanotechnology
http://www.lehigh.edu/nano/

Southwest Center for Microsystems

Education
http://scme-nm.net/scme 2009/

NACK Center

Mid-content Research for Education and

Learning (NanolLeap)
http://www.mcrel.org/NanolLeap/

NanoZone
http://nanozone.org/index.htm

Making Stuff (Stronger, Cleaner, Smaller,

Smarter)
http://www.pbs.org/wgbh/nova/tech/making-stuff.html

Northeast Advanced Technological Education
Center (NEATEC)

http://www.neatec.org/

www.nano4me.org
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Recourses: Private/Independent

The Project on Emerging Nanotechnologies nalefd?cookieSet=1

(PEN) American Chemical Society Nanotation (journal)
http://www.nanotechproject.org/ http://community.acs.org/nanotation/

Network for Computational Nanotechnology Nanodictionary

https://nanohub.org/groups/ncn http://www.nanodic.com/

PBS for kids Diigo (nanotechnology web-seminars)
http://pbskids.org/dragonflytv/nano/wans_701.html http://www.diigo.com/list/nsdlworkshops/web-seminar-
Nanooze (kids magazine) nano

http://www.nanooze.org/ National Council for Advanced Manufacturing
Sciencedaily (Nanotechnology) http://www.nacfam.org/
http://www.sciencedaily.com/news/matter_energy/nanotinstitute of Nanotechnology

echnology/ http://www.nano.org.uk/careers-education/education
Small Times European Nanotechnology Gateway
http://www.electroig.com/nanotech.html http://www.nanoforum.ora/

The Nanotechnology Group Inc. Nanopolis (Exploring Nanotechnology)
http://www.tntg.org/ http://nanotech.nanopolis.net/

Power of Small NanoTecNexus

http://powerofsmall.com/ http://www.nanotecnexus.org/nanobionexus

Nano Letters (journal) Foresight Institute

http://pubs.acs.org/journal/ http://www.foresight.ora/
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“ How Can We Better Serve You?

WWW.NANO4AME ORG

s

Whether you are joining us live or watching

the recorded version of this webinar, please

take 1 minute to provide your feedback and
suggestions.

http://questionpro.com/t/ABKVKZORVG
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NACK Webinar Recordings

WWW.NANO4ME.ORG

To access this recording, slides and handout visit

nano4me.org/webinars.php

NACK Center www.nano4me.org
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Events Calendar

WWW.NANO4ME.ORG

October 1-4: Nanotechnology Course Resources Il
Workshop Patterning, Characterization & Applications
November 13-15: Hands-On Introduction to

Workshop Nanotechnology for Educators
December 14: Societal and Ethical Issues in Nano -
Webinar Part Il

Visit www.nano4me.org for more details
about these and other upcoming webinars.

NACK Center www.nano4me.org



Eea

Thank You!

WWW.NANO4ME.ORG

Thank you for attending the
NACK Center webinar

Remote Access — Integrating High
Tech Tools Into Your Classroom

NACK Center www.nano4me.org



