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Nanotechnology Teaching and Learning : Ideas and Techniques

Ju o
anuUs¥E ¥SUUUN

MVIBINNMAANIA

Feb 10, 2011 @ NANOTEC of NSTDA TTN4 ANBIMNEANT U INNFUITAIT

1 MAIIMIANE




ﬁﬁﬂﬂ'ﬁllﬁ%!ﬁl’iﬂﬂ\lﬂ

‘]JT]‘]J'W]L!@%‘/Nﬁ'ﬂﬁ%‘ﬂ‘ﬂ@i@%a@]ﬂ3355'1?Jju(’lJE]\T”ﬂfJWJJTB‘I)'IfJTTfJ_)'I‘]J@ﬂ
av Y Y s § a
fﬂﬁﬁﬂ‘ﬂ]l!azﬂﬁ]ffﬂ’lﬂﬂ11!14'] luma lu lae

g A

o | ' YRR Y q A o A ) 5 ~
Uszanyuni llaruunde lidanunlanadnmenuma lulad
fanan

w
= 1 I~ A
ANMUAALLLENDNTY 2 N9 AD 'G’I"Ir!‘]J’G’I"I—g‘l—! VS

v Y a F'4 k4 b4 = Y
aanNNTandInInNNAald  alemsldmsinymazmsaiing
! ! [ [ 4 2 d
anudnlafigndesfenundnmsnugiuve Inenmansinlunag
nlumalulag

d 9 D) Y & = Yy A o N
® lﬂuﬂ'ﬁﬁﬁN"ﬂ’JTJJE‘ﬂ’N‘JJL”lﬂ1‘ﬂWiifﬁ?i!ﬂ/]iq]ﬂ%]@ﬂlf]ﬂf]f]ﬂi!?lu
s § Aq Yo ~ P @ g S ~
a1y laﬂli'fﬂﬂﬂﬁgﬂ)"]ﬂﬁ”lmﬂﬂﬁ%mﬁTﬁ]%ﬁ@ﬂ@Wﬁﬂ@glu lann

9 i 9 a @ 4 & & A
waaeu lldremannamnvoau Tumea lu lad

= Y Y o = R av ¥ &
® ﬂTjWﬁEJ‘JJﬂ’JTiJW‘j@‘JJ@']Uﬂ']ﬂ\iﬂlﬂqﬂ%lﬂﬂq@ﬂqﬂﬂqiﬁﬂkﬂjﬂEJ@TL!H

ao




A A = A o =
sunlvua LillfJ\‘lulﬂﬂ?

5 o 3 A
T2 sSuiludosaoudlonso?

Y A v 9 A o Y
@zmmmmgﬂ’mmﬂmnmﬂuazimw

waveldglununieitmsdouadials?

F
o lvenn T v

U N qQ Yo Y q ]
CADUDYN lfi1‘1’7‘Llﬂ!,§EJ‘H!ﬂI11ﬂ\1'1EJ""']"

fdaiidesd Must Know

AOUDHNT T

tmsuaznagnt lumsai

AU 135

5
mmwﬂﬂu Uszaumsaingis ous

!uﬂﬁ”lﬂib"fﬂu . L
HUIAALAZITMS UM IIANSIS AU

[ = ~ 9
- WANMIUATNYHYNIFTEU]
% = Y
- giuuumsIamsFeu]
A

4 P
v Y F - @0 150930 91nIai
= anwganuanlylwiiom .

a15zveau luma lu1ad




(%) ] dy =\
A081UH U 1A Tu 1ae

mqmﬁnmvﬁnmwm

AnenanindnAny

msa¥edaunsed wisasilefdnAny aun

wARsATszA LN T SPM (STM WAT AFM)

TnaEEAG Ineenansuaznalulagunly -
dsgdRnnuiumn

Anenmansuazmalulaguntu ADUNTNUAE ANTNUNEIRIINENANART
lusssui AN i wazunlumalulad

FagAanugu

Fasand dszinnaasiaguitu
AnImanevasiaguly

AaguTu AuaNTFEnIUiLIATRITARUITY (Size

dependent properties)
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C nanotube Nano ZnO Nano TiOp Nano Silver
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www. thai-nano.com - Windows Internet Explorer:
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/2 NanoSense - Windows Internet Explorer
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e nanasense.org

Google | nanosense

Search v o (@ harew B | Ap Check v §) Translte - £ AutoFll - & nanosense
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NanoSense

the basic sense behind nanoscience

\ home

What is NanoSense? What's New
The NanoSense project (2004-2008) addressed the question of how to

teach nanoscale science at the high school level NanoSense materials
B ARG are now licensed under a

Working closely with scientists and educators, the project created Creative Commo
tested, and disseminated 4 curriculum units to help high school teachers Attribution 3.0 United States License. See
and students understand nanoscale science. The project hosted Publication Information [PDF] for attribution
workshops to infroduce teachers to the materials, and held working information.

meetings with experts and practitioners to identify and clarify major

concepts and leaming goals for nanoscience education

about activities workshops papers contact

NanoSense materials were developed by SR International. with support
from the National Science Foundation under Grant No. ESI-0426319. Any
opinions, findings, and conclusions or recommendations expressed in
this material are those of the authors and do not necessarily reflect the
views of the National Science Foundation

NanoSenseHome ~ About  Activiies  Workshops  Papers  Contact )
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Nanoscience Education - Windows Internet Explorer
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s [V nanoscionce.com
File Edt ‘View Favortes Tooks Help

Google | nanostience education vt search ~ o v | @ chare» Bhv | ApCheck - &) Translate v AutoFl +

& nanoscience &, education
¥ Favoites | \|/ Nanosclence Education
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Store | Applications | Products | Education | Support | Contact | AboutUs

Nanoscience Education
Nanoscience

Education

University of Virginia (UVA) harnesses virtual reality {VR) to
unlock the mysteries of advanced technology
Nanoscience Overview

> int UVAS Vitual Lab® uses 3D animation to disassemble and
examine complexinstrumentation such as atomicforce
microscopes and scanning tunneling microscopes

Over 50 educational VR animations can be viewed (or podcast
atihe UVA Virual Lab@: yirlab virginia £du
SPM Animation Gallery
> 3D SPH Animations
Nanoadvisor Newsletter
> Fall2007

Nanoad
>

Download software
» AFM simulation Seminars /| Workshops | Events
pr by Joe

Annual Workshop on Scanning Probe Microscopy

NUE V/ The “Nanoscience en the Tip workshep atthe University of
Washington provides & hands-on e1perience facusing an a variety of
SPUl techniques. The program teaches nanoscience and

NI QUE e e i
Workshop materials from 2007, 2008 and 2000 are available for
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- DiscoverNANO - Windows Internet Explorer
northwestern.edy

Fle Edt Vew Favories Took Help

Google | northwestern universty nano education
it Fovortes | @ - Discoverhiano

@ this webste wants to run th follwing aco

NORTHWESTERN UNIVERSITY

Using Nanotechnology | Learn More

-

B sharew B+ | A Check ~ &) Translate - £ AutoFil -

DiscoverNANO

Nano Art Gallery.

Nanotechnology?

Nano is mentioned by
characters in popular movies
like: Minority Report and
Spiderman. 1t's been in the

flourishing ever
what is it? This section gives
nical definition
of one of the most exditing and
Rl the
worl

LEARN MORE

Town Hall Meetings.

REGISTER NOW for the upceming Nanotechnology Town Hall Mestings

72 Exploring the Nanoworld.
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wisc.edu
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Google | mserc wisconsin universty nanctechnology v

i Favorites | () Explaring the Nanowarid,

. Innovating through Materia

University of Wisconsin MRSEC IEG - Windows Internet Explorer

Search ~

- | @ sherer - | ApCheck + §) Translate - & AukoFil -

Innovating through Materl...

Safety -

(B[] [x Al
& nerthwestern %, universty % nano % edusation N s
S RE] Page + Tooks - @~

MS3ML 5.0 From Microsoft Carporatian’. IF yau trust the website and the add-on and want to alow it ta run, cick here...

The History of Nano

LEARN MORE

rofecsor Chad.

rofessor Ct

@ 1ot
=

anmsAMELAS

& mserc & wisconsin % university ® nanotechnology

[ Page - Safety = Tooks + @~

x|

m University of Wisconsin * Madison
Materials Research Science and Engineering Center

il

Intre

Favorite Links

Menu Outline
Video Lab Manual
Exploring the
Nanoworid Teaching
Modules

Nano-Tex: Testing
New Nano Fabrics

Cutting it Down to
Nano Activity Guide

IPSE Educator
Resources

Tha linivarsity_nf WisronginMadicon Matariale Racearch Srisnca_and Fnninasrinn Cantar

0 {0 Nano Topics Online Resources

iNNevariN
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Ough
NMaTeriols
@)

logo.jpa...

Interdisciplinary
Education Group

‘i€

Programs  AboutUs  En Espafiol

What's New...

Jan

Lisensky & Hamers serve on
Wisconsin Special Committee on
Nanotechnology

A committee to examine the human health
and environmen tal concerns related to the
manufacture, use, and disposal of
nanomaterials and to develop strategies to
facilitate the development of
nanotechnology to create and retain jobs in
Wisconsin has been meeting at the
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L anotechnology

NANGELECTRONICS|
2 OPTOELEGTRONICS
E-MANOSCIENCE
SCARNING PROBE
Fecommen s
Jounaltoa Lbtary

BIOPHARMACEUTICS
“na BIOTECHNOLOGY
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