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Amplifying
Science 
The Reach of the
Cornell Center for
Materials Research
Over the past decade, the Cornell Center for Materials
Research (CCMR) has brought Cornell scientists and K–12
teachers together to improve science education. Together, 
we have developed more than 50 educational resources, in
addition to offering a wide array of hands-on programs for
our local community, the greater New York community, and
students and teachers across the nation and in Puerto Rico. 
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CCMR’s lending library of prepackaged
experiments and our partnerships with 
faculty at Tuskegee University and the
University of Puerto Rico have significantly
extended CCMR’s reach. We are committed
to helping raise the level of proficiency in
K–12 science education in the United States.

Science for K–12 
CCMR members and participants create a
lot of excitement among K–12 students
and teachers. More than 60 faculty and 
70 graduate students and postdocs are in
K–12 classrooms, at the Ithaca Sciencenter,
and on the Cornell campus, presenting 
lessons and workshops. In addition, the
CCMR Modules Series—lessons and experi-
ments—run at elementary, middle, and
high schools. Because we have developed
strong relationships with teachers, the CCMR
has opportunities to work with entire school
districts, including the Syracuse City School
District and the Harlem Children’s Zone
Schools in New York City. We collaborate
with the Weill Cornell Graduate School of
Medical Sciences to offer professional devel-
opment for teachers in New York. We also
work with faculty at Tuskegee University
to develop science modules for teachers 
in Alabama and with Ana Rita Mayol,
Chemistry, and the University of Puerto Rico
at Rio Piedras to adapt CCMR’s modules
for Spanish-speaking students. 

Weight and Force, Height and Force 
Last year, the Syracuse City School District
received a three-year Mathematics Science
Partnerships grant from the New York State
Education Department, which enables CCMR
scientists and engineers to reach 38 schools
and impact about 14,000 students. Joel
Brock, Applied and Engineering Physics,
created a module on physics for fourth-grade
students. Brock developed a hands-on activ-
ity on forces, using weights, form padding,
and a clear Plexiglas tube. These activities
help students see the relationships between
weight and force and between height and
force. At the request of the district’s field
coordinator for science and technology, the
CCMR also provided physical science mod-
ules for the district’s teacher professional
development plan. 

Flow Like a Liquid, Bounce Like a Solid
Itai Cohen, Physics, forged a collaborative
relationship with the Harlem Children’s

Zone (HCZ) Promise Academy Charter
Schools, created by president and CEO
Geoffrey Canada to address the needs of
underserved students and their families in
central Harlem. Working with the HCZ
administrators, CCMR organized workshops
for students and for teacher professional
development. Cohen and his graduate stu-
dents traveled to New York City to give
hands-on lessons in materials discovery. 
In one session, Cohen, his team, and 130
kindergarten and first-grade students
explored states of matter and tried their
hand at classifying some unusual materials. 

The students had fun mixing sodium borate
with glue to make silly putty, which flows
like a liquid but bounces like a solid. Cohen
also fascinated the students with a super-
absorbent polymer, sodium polyacrylate.
Together, they experimented to find which
formulation would absorb the most water to
form a gel and then added salt to re-liquefy
it. In a professional development workshop,
elementary and middle schoolteachers
experimented with a superabsorber material
found in diapers and mixed cornstarch and
water to learn about colloids, as they learned
how to utilize everyday materials to explain
states of matter. 

Forces and Motion 
The CCMR joined forces with Weill Cornell
Graduate School of Medical Sciences to
provide a series of workshops for teachers
from primarily minority-serving schools in
the five boroughs of New York City. The
workshops, the Cornell Science Sampler
Series (CSSS), provide hands-on activities
for K–12 teachers, along with a Cornell
faculty presentation on the latest in scien-
tific research. At a recent workshop,
Christopher Ober, Materials Science and
Engineering, presented the latest in engi-
neering research to more than 70 teachers
in New York City. The teachers then rotated
through activities on topics ranging from
forces and motion to probability and
measurement. 

How Your Kid Can Ask Science Questions
One of CCMR’s most popular community
programs is the weekly column “Ask a
Scientist” in the Ithaca Journal, which
reaches 21,000 readers. Regional scientists
and engineers answer questions from K–12
students. Both the scientist and the child
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A: It’s an excellent question!
In fact, it’s a question that
I ask myself a lot, because
I happen to think that
Pluto is a planet.

Here’s some background: Pluto was discovered
by astronomer Clyde Tombaugh in 1930. Even
though it was known to be relatively small and
very different in many other ways from the
giant planets of the outer solar system, it was
still dubbed the ninth planet. For a long time
the astronomy books—including the ones I
read in school—treated Pluto like an outpost
at the edge of the solar system. It became 
a special place in many people’s minds—a
frontier, of sorts.

Recently, however, using bigger and better 
telescopes, astronomers have started discov-
ering many other planet-sized worlds even
farther away than Pluto. Thousands of these
“Kuiper belt objects” (named for the astronomer
Gerard Kuiper, who predicted their existence)
have now been discovered beyond the orbit of
Neptune. While none of them yet found are
bigger than the Earth’s moon, a few of these
worlds may be larger than Pluto. So that begs
the question: Does the solar system now have
dozens—or hundreds—of more planets? Do
those “other Plutos” count, too? Do kids have
to memorize all of their names in school?

Such a large number of planets bothered some
astronomers—so much so that many of my
colleagues sought to reclassify objects in the
solar system to try to better make sense of the
large numbers of worlds out there. One way to
draw the boundaries was to call a world a planet

only if it is fairly alone in its neighborhood
and if it isn’t orbiting another world. It’s a 
limited definition that only takes into account
where a world is and how it moves, not what
it’s actually like. By that definition, the solar
system would have just eight planets, a bunch
of moons, and a bunch of “dwarf planets” like
Pluto and some of the largest asteroids. The
International Astronomical Union took a vote
on this new definition, and Pluto was demoted.
I’m a member of the IAU, but I wasn’t allowed
to vote because I couldn’t attend that meeting
in person.

I was bummed. I would have voted against it.
Indeed, personally I have a rather different
definition of a planet. I think a planet is any
world that has had or still has an active,
dynamic interior history—an interesting geo-
logic life, if you will. Why should Jupiter’s
moon Ganymede, larger than the planet
Mercury and just as interesting, not be a planet?
And why not Pluto, with three moons of its own?
By my reckoning, the solar system has about
30 to 35 known planets—and perhaps more,
depending on what else is discovered beyond
Neptune. I think that all of these diverse and
exotic neighboring worlds of ours are planets,
and—I apologize, kids—we should take pride
in memorizing their names and learning about
their histories.

Some of us are trying to get the IAU to recon-
sider its definition. The case is not closed—Pluto
may once again be a planet! 

Jim Bell
Astronomy
Research: Planetary science; Mars, the Moon,
and asteroids
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Ask a Scientist

Q: Why do scientists say
Pluto should not be a planet?
Rosaly Wilson  Grade 5  School: Carol City  Hometown: Miami, Florida



are featured on the CCMR website, as well,
which attracts approximately 1,200 hits
per day from as far away as Croatia and
South Korea.

Since Neil Ashcroft, Physics, answered the
first question on September 17, 1998—What
is Jupiter made of?—we have had many
remarkable questions answered. The column
became so successful, we have taken it on
the road! Held at Nottingham High School
in Syracuse, “Ask a Scientist LIVE!” enables
inner-city high school students to meet Cornell
scientists, who answer their questions in
person. Students have met with Alex Gaeta’s

group, from the Department of Applied and
Engineering Physics, to explore diffraction of
waves, and Paul Mutolo of the Cornell Fuel
Cell Institute helped students understand
how chemistry plays a role in developing
fuel cells.

From the Physics of Bridges to Marvelous
Magnets
The CCMR’s web-based lending library 
of science experiments enables educators
nationwide to use modules developed by
Cornell scientists. We streamlined and
reformatted more than 50 modules that the
faculty and graduate students developed
over the past 10 years to ensure that they
meet New York State standards. Each
reformatted module includes a lesson plan,
student activity sheets, and a kit of materi-
als. Educators can view and download
lesson plans from our website in order to
evaluate science content, preparation, pro-
cedures, and assessment activities. Each kit
contains all the materials and equipment
needed for a teacher to carry out the activ-
ity in the classroom. The modules range
from the “Physics of Bridges” to
“Marvelous Magnets.” 

Reaching Rural Alabama
At Tuskegee University we work with the
faculty to pilot kits for the Tuskegee
Science on Saturday (SOS) program. The

SOS program, formerly run by volunteers
on a shoestring budget, brings students and
teachers from schools in Macon County,
Alabama, to the Tuskegee campus for a
Saturday morning of science experiments.

CCMR scientists worked with faculty from
Tuskegee University to develop hands-on
science modules for high school chemistry
and physics teachers in the economically
challenged Alabama school districts that
surround Tuskegee University. Hening Lin,
Chemistry, developed a lesson plan on iso-
topes, and a team of CCMR graduate
students developed a lesson plan on elec-
tromagnets. The CCMR piloted the modules
with a group of Alabama teachers and
high school students, who suggested
improvements that we have implemented.

Reaching Spanish-Speaking Communities
At the University of Puerto Rico at Rio
Piedras, we work with Cornell alumna
Ana-Rita Mayol to improve educational
outreach on the island. CCMR graduate
students have traveled to Puerto Rico to
present our light-emitting diode module—
in Spanish!—to high school students.
CCMR scientists presented the Microworld
module to elementary students and teach-
ers in Mayagüez. Cornell scientists, with
Mayol, also presented a module on fuel
cells to elementary students at Arecibo
Observatory. 

Buying into Science
CCMR devotes substantial assets and time
to providing resources and expertise to
improve the quality of K–12 science 
education. We want the public to better
understand science, its value, and how 
it touches our everyday life. We want
schoolchildren and teachers better pre-
pared in science—to undertake scientific
exploration at all levels and to have fun
doing it. 

Nevjinder Singhota
Director, Educational Programs

For more information:
E-mail: nev@ccmr.cornell.edu
Website: www.ccmr.cornell.edu 
Ask a Scientist: www.ccmr.cornell.edu/
education/ask

Question
How do underwater
flares and torches
work, when water puts
out fires?

What happens during
a sneeze?

Why are some musical
instruments still made
out of wood instead of
using new types of
materials like plastic?

What causes the earth
to rotate and why? 

Answered by
Nobel laureate 
David Lee, Physics

Chris Ogden, Medicine,
Qatar

Former graduate student
Catherine Oertel 

Bill Nye, 
“The Science Guy”
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A lab, Name That Salt, at CCMR’s 2009 Summer Institute for Chemistry Teachers

www.ccmr.cornell.edu/education/ask


Adding Up the Annual Stats

Educational Outreach
Events
125

Unique Modules
Created
50

People 
Reached

K–12 students

3,127

Schoolteachers

423

Parents of schoolchildren

228

Undergraduate students

47

Upstate New York newspapers

21,000

Cornell Program
Creators

Faculty

64

Graduate students

77

Postdocs

9

Undergraduate students

11

Staff

22


