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Science at the Nanoscale

in 2006, Washington Post reporier
Valerie Strauss wrote in
the Noton of Manotechnology” (De-
cember 19) that “scientist Robert PH.
ﬂ]:qng l:.d- Ml::-rihwrhtq:rn Uhn‘erhi.[_:,'
had no trouble persuading education
afficials in Mexico 1o mroduce the
burgeoning held of nanotechnology
to schools there, but it's been a far
tougher sell in the Unived States,” But
educators natiomwide now are ready
to teach about nanotechnology, which
futurists are calling “the next major
scientific revolution,”

“This sea change s reflected by the
fact thar middle schoolers competing
in this year's Mational Engineers Week
Future City Competition™ are writing
about how nanotechnology will moni
tor their selfcreated city's structures
and systems to keep its infrastructure
healthy (5o waaweweek, ong).

Teaching nanoscience has inherent
challenges. Nanotechnology combines
physics, chemistry, biology, mathemar-
fcs, engineering. and technology, and
scientists use extraordinary tools in
working at the nanoscale, such as the
Scanning Tunneling Microscope, that
teachers need to understand

“Teaching

Sources for Teaching
Materials

Formunately, the National Science Foun-
dation (NSF) has fended the Manoscale
Informal Science Education (NISE)
Merwaork [wwwe nisenet.orgl, which
|J.-£'|.'v|.']l.‘:l|'.'m Fr:j:lg_r.lrn.i Lih c:ng;.gvr -|.{'|‘1.-|‘:|-¢l|.'|
in nanoscale science. The online
MNISEMNer Lab features a MNanoHome
thar allows you 1o “explore some of the
implications of nanotechnology, both
o and bad,” so thar you can help
vour students reach informed conclu-
stons. You can also listen 1o Small Talk,
a pocdeast seres about nanotechnolopy,
hosted by Stephanie Chasteen of the

Two motorized nanocars rovel on a gold surface. The light-powered vehicle consists
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of just 169 atoms and is o fest transport system that cowld one day defiver molecular

carge for nanoscale construction.

Exploratonium's Teacher Insdute and
fearuring leading scientists.

MISE will present a session at
MNETAs Mational Conference in Boston
on March 28, Use the Session Browser
at wwwissta, org conferences / 200805 1o
learn more abour it and 22 other ses-
sions on nanoscale sclence (locate all
23 by using the keyword "nano” ).

In addition to teaching about the
field, educarors are also creating and
field testing marerials. Biological Sci-
ences Curricubom Study (BSCS) needs
high school physical and biological
science teachers o field west a too-
chaprer unit focusing on fundamental
science principles behind nanotech-
nology in April and May. Participanits
must attend a two-day orientation
workshop at BSCS in April, for which
BECS will pay all lodging, ravel, and
meal expenses. Teachers will receive a
stipend following the field test.

BSCS staff will make site visits vo

selected schools to observe the field-

testing process. Learn more arnd apply

at www.bscsiong/ freldeest.
MISE highlights the following ex-
hibit=s on its website:

# It's a Mano World, a traveling
musenm exhibit, acquaints chil-
dren ages 5-8 with the biological
wonders of the nano world. Visit
hetp:/ / itsananoworld.org for the tour
schedule and resources for teachers
and students.

# The Lawrence Hall of Science’s
ManoZone exhibit "introduces ba-
sic nanoscale and nanotechnology
science to students ages 8-14. Ax
www.anezone.org, teachers will
find activities and correlations to
national and California science
standards. Students can play games,

See Nanoscale, poge 4
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watch videos, do hands-on activi-
thes, meet scientists, and get answers
to their nanobech questions.

Too Small 1o See, a traveling mu-
stum exhibit, offers students ages
#-13 activities like moving an atom
and building and manipulating a
malecule. Check the rescurces
section of wwinktoosmalltesee org for
nanc-related links for teachers and
students.

Strange Matter, a raveling exhibi-
non devoted to materials science,
was developed by the Ontare Sd-
ence Centre and presented by the
Materials Research Society with
MEF support. See wwwstrangemal-
terexhilt com Sreachers. himl for a
reachers guide for grades 5-8, on-
line activithes, demonstratons, and
currculum connections.
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#* The Molecularium-—a musical
digital-dome experience of states
aof matter, atoms, and molecules—
is an informal education effort of
Rensselaer Polytechnic Institute’s
MNSE-funded Manoscale Science and
Engineering Center for Directed As-
sembly of Nanostructures. Access
wwemalecularium.com for educa-
tional posters, a standards-aligned
teachers guide for elementary edu-
cators, and hands-om activites. Kids
can also visit the online Manolab,

+ Orher useful websites include those
of the Mational Nanotechnology
Iniriative (a federal R&D program)
at vt indno,gov. himel /adu /editeach.
html and Rice University, which has
a NanoKids site (hitp:// cohesionrice.
e/ maturalscionces /manokids ).

The MSTA Learning Center recently,
presented two 90-minute web seminars:
Manoscale Science: Activities for Griades
=12 and Nanoscale Science; Tiny Science,

Big Ideas. Web seminars are free and ar-
chived at hetp:/ /learningeenter.nsd.ong.

At the web page for the NSTA
Press book Nanescale Science: Activitics
for Grades 6-12, you'll find a podcast
with the authors, who introduce the
concepts studenis need to understand
nanoscale science, This and the fol-
lowing materials are available through
the NSTA Scence Store (http://store.
rsta.or .

At the high school level, the Decem-
ber 2000 issue of The Science Teacher
had “Small Scence™ as its theme, Geta
quick peek at this theme from the cor-
responding issue of the e-newslener
Science Class: http:/ /seience.nsta.org/
enewsletter/ 2006- 1.2/ member_high htnt

Science Scope, MSTA's middle school
journal, offered "Putting Nano-Tex
to the Test™ (September 2005), which
discusses how 1o introduce students
to the everyday applications of nano-
technology and have them evaluate a
product using detailed observations
and expenmentation.
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The activity in “Manomedicine:
Problem Solving to Treat Cancer”
(Science Scope, November 2006) was
developed 1o exposs students to issues
surrcunding cancer treatment using an
inquiry-based approach.

Elementary teachers can benefit
from “Ir's a Small World After AllL"
This article from the October 2005
issue of Science and Children follows
a fifth-grade class building science-
process skills while exploring nano-
technology.

A Course in Manotechnology for
Monscence Majors” appeared in the
September 2006 issue of the Journal
of College Science Teaching. This paper
describes a nonscience majors’ course
in which chemical concepts provide
background 1o the study of this field.

Sce NSTA Recommends at www.
nsta.org recommends for teacher-writ-
ten reviews of nanotechnology materi-
als, You can export this information 1o
an Excel spreadsheet and share it with
your colleagues. @



