EDUCATION EXCHANGE

I've always liked to write letters, and
like most people, I like to receive letters
even more. So when I heard about an
innovative science education project
called Science-By-Mail (SBM) that links
groups of children across the nation with
scientist pen pals, I signed up immediate-
ly. I have now served three years as a vol-
unteer scientist with the program, which
is coordinated through the Museum of
Science in Boston.

SBM'’s dual intent is to provide high-
quality materials to supplement school
science instruction and to introduce chil-
dren early in their lives to enthusiastic
“real” scientists. SBM works like this:
Children register for memberships either
through school programs, in family
groups, or individually. The children are
then mailed science challenge packets,
each with a story line incorporated into
an instruction book and with all the mate-
rials needed to perform a set of experi-
ments. Once the children work through
the project, they send their results and
thoughts to their pen pal scientist. The
scientists, who are recruited by SBM and
each assigned to five memberships, read
through the results and then return a let-
ter commenting, adding ideas, or just say-
ing “good job!”

Each year, Science-By-Mail produces
three new science challenge packets cov-
ering a range of topics. This year’s pack-

. ets focus on structures, sound, and time.
The story line for the structures packet
tells about three children—Rosie, Sandra
and Max—who accidentally activate an
incredible shrinking machine, which
leaves them only four inches tall. In order
to return to full size, they have to build a
tower which will support them as they
climb to the reverse switch. Along with
the protagonists, the children build a
tower out of straws and paper clips. In
the process, they try different building
designs that increase the strength of the
tower, such as widening the base or
adding cross-beams. The story characters
next need a stronger tower to reach the
top of the machine, so the children are
asked to build a tower out of index cards
and compare its strength to that of the
straw tower. They learn that each build-
ing material has different properties
(straws are good for height, cards for sup-
port) and that you maximize these char-
acteristics depending on the purpose of
the structure to be built.

The final challenge, in which the stu-
dents build a freestanding bridge 20 inch-
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es long, gets them to work with a struc-
ture based on triangular trusses, one of
the strongest structural components in
architecture. The children have already
discovered the strength of the triangle
from the cross-beams in their tower, so
they can now assimilate the complicated
idea of a truss that balances the forces of
tension and compression. The children
are asked to draw blueprints of their
bridges, so that they learn both about
making diagrams of structures and about
measurement. And in a very important
concession to reality, they are also asked
to calculate the cost of building their
bridges.

Betty George, a science teacher at the
Sarah W. Gibbons Middle School in
Westborough, Massachusetts, has been
using Science-By-Mail as a part of her
curriculum for three years. She devotes
nine weeks of the year to the packets and
finds that the projects are most useful in
helping the children develop critical
thinking and spatial and communication
skills. “It really appeals to their right

brains,” she explained. “They love to be
creative.” What they like best about the
SBM activities is that the class is more
relaxed. The children work at their own
rates, and they work with other children
they like. Sometimes this atmosphere
helps children who wouldn't have found
such success in a traditional structured
setting. Chelsea, a very bright 12 year old
whose mother is supervising her SBM
work, says that she’s not good at “school
science.” “They’re always telling you do
this, do that,” she says. “But learning on
your own, that’s fun. And I like to hang
out in labs and stuff.”

The projects in the packets are impor-
tant, but they are only part of the SBM
experience. “I can’t stress enough how
important the volunteer scientists are to
these kids’ lives,” Mrs. George said. “It’s
important for the kids to feel that they are
a part of science. Last year one of our vol-
unteer scientists stopped in when she was
just passing by on the turnpike. She was
the main act for those kids—they were in
awe! The program loses something if it
doesn’t have that personal involvement.”

The kids aren’t the only ones who ben-
efit from the personal side of SBM. Hands
down, the best part about the program

Highlights of the 1993-94 Science-By-Mail Challenge Packets

Topic
Structures

Final Project .
Build a bridge that is free-

load of one pound.

Sound
timbre of sounds from the

rately recreate them.

Time Build a timepiece that can

accurately measure one

to be used by others.

standing, spans a distance of
20 inches, and supports a

Create a radio play by identi-
fying the pitches, volume, and

environment so as to accu-

minute and is simple enough

Main Concepts

1.How load, tension, and compres-
sion affect a structure’s ability to
stand alone.

2.How type and shape of building
materials affect design and
strength of a structure.

3.Important ideas to consider when
designing a structure for a specif-
ic purpose.

1.Sound is caused by vibrations.

2.Pitch, volume, and timbre are
three qualities of sound.

3.Sound can be transmitted through
many materials.

4.The parts of the ear work together
to transmit sounds and translate
them from vibrations to electrical
impulses that the brain can inter-
pret.

1.Understand the importance of
measuring time.

2.Learn about the devices that peo-
ple have used throughout history
to measure time.
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for scientists like me is getting letters
from the kids. They are filled with joy
and hope and even bubbling energy (that
often comes out as jrascibly bad hand-
writing!) “Will you write soon? I love to
write,” says Ariela-Lucy. She also tells me
that she has “gymnastics Monday, violin
rehearsals Tuesday, piano lessons
Wednesday, orthodontist appointments
Thursday, and shopping Friday.” Often
they share their hopes and dreams with
you: “I would like to be a singer and a
part-time writer,” writes Miri. Lori wants
to be a veterinarian, but she’s worried
about having to dissect animals in vet
school. “I like zoology a lot, but I don't
want to be a zoologist!” says Becky.
Alisha wants to be a fashion designer or
an art teacher. Her SBM partner Laura
wants to be a surgeon or an OR nurse for
Massachusetts General Hospital.

Sometimes you meet exceedingly pre-
cocious children too. “I think it's amazing
you're a neurobiologist,” writes Alma,
age 11. “I myself happen to be fascinated
with the brain, but have a few questions:
Are the neurons you're studying the
same as the neurons that, along with pro-
tons, are in atoms? What exactly do you
do? At the biology meeting were there
inventions? What were they like?” And
on and on.

Volunteer scientists are asked to

respond to all communications from their
budding scientists within two weeks.
And if you can meet that mild commit-
ment with enthusiasm, you, too, could be
somebody’s favorite scientist.
Science-By-Mail is now in its seventh
year: 25,000 4th-9th graders and 2,000
volunteer scientists participate in 17 SBM
chapters in the United States plus one
that just opened at the Ontario Science
Center in Canada. The program is look-
ing to expand its membership by adding
chapters across the United States as well
as increasing its international enrollment.
Expansion is limited primarily by SBM'’s
ability to raise funds to support the distri-
bution and development of the science

The Education Exchange highlights
the experiences of scientists and en-
gineers with local schools, along
with helpful hints and resources. If
you would like to share your own
involvement in science education,
contact: Finley Shapiro, Department
of Electrical and Computer Engi-
neering, Drexel University, Phila-
delphia, PA 19104, U.S.A. Phone
(215) 895-6749; fax (215) 895-1695;
e-mail: shapiro@ece.drexel.edu

challenge packets. In addition to a grant
from the National Science Foundation,
the program raises money from corporate
and private sources. A membership,
which can include one to four children,
currently costs $56/year within the
United States or $62 elsewhere. The fee
entitles the students to a set of the science
challenge packets plus assignment to a
scientist pen pal. Scholarships are avail-
able for students or school groups unable
to afford the modest enrollment fee.

If you would like to help sponsor a
membership, or, if you would like to get
involved for the 1994-95 year as a volun-
teer scientist, contact: Science-By-Malil,
Boston Museum of Science, Science Park,
Boston, MA 02114; phone (800) 729-3300,
or in the Boston area (617) 589-0437.

ANNE E. WEsT

Anne E. West is an MD/PhD candidate in
the Program in Neuroscience at Harvard
Medical School in Boston, Massachusetts. She
has been a volunteer scientist with Science-
By-Mail for three years.

To receive additional information on
how you can get involved in enhancing
K-12 science education, circle number
120 on the Reader Service Card.

FAX (412) 367-4373.
Characterization of Materials

Preparation of Materiais

SHORT COURSE PROGRAM at the 1994 MRS FALL MEETING

Selected short courses and a tutorial covering the latest developments in materials science and technology will be offered in conjunction with the 1994 Fall Meeting of the Materials
Research Society. These up-to-date presentations are at the forefront of science and technology and complement Fall Meeting symposium topics. SPECIALTY, REVIEW, AND SURVEY
COURSES and TUTORIALS are designed to meet the needs of scientists, engineers, professional staff, and managers who want to know the iatest technigues in materials science and
technology. For information about registration, student scholarships, and special meeting registration discounts, contact MRS Headguarters: Phone (412) 367-3003 ext. 320;

C-08

C-3l

F-02

M-12

M-14

M-15

M-16

M-19

Introduction to Ceramic Matrix Structured Composites
Instructors: Jack Mecholsky and Maurice Amateau

Fundamentals and Applications of STM Microscopy
Instructor: Dawn Bonnell

Practical Electron Diffraction

Instructor: Ronald M. Anderson

Super Resolution Imaging & Spectroscopy with Near-Field Scanning Optical
Microscopy (NSOM)
Instructors: Hans Hallen & Michael Paesler

Fabrication of Materials

Plasma Etching for Microelectronic Fabric
Instructor: G. Kenneth Herb

Advanced Materials

Introduction to Cementitious Materials
Instructors; G. Francis Young, Gregory McCarthy, & Della Roy

Shape Memory Alloys

Tom Deurig

Biological Processes for Materials Synthesis
Mark Alper

Ferrogelectric Thin Films

Instructors: Angus Kingon and Seshu Desu

Wide Bandgap 11-VI Semiconductor Microstructures: Growth, Characterization
and Optical Devices
Instructor: Leslie Kolodziejski

Light Emitting Porous Silicon
Instructor: Phillipe Fauchet

P-02  Molecular Beam Epitaxy
Instructor: Gary Wicks

P-14  Film Formation, Adhesion Surface Preparation and Characterization of
Thin Film Structures
Instructor: Donald M. Mattox

Ancillary Course Topics **NEW**
A-01  The Whole Internet - Usage and Futures
Y% Instructor: Ed Krol

Tutorial Program
TP-1  Technology Transfer from R&D to Manufacturing
Instructors: Donald M. Mattox & Alton D. Romig

TP-2  Fractals in Materials Science
Instructor: James Martin

TP-6 Challenges in Design & Processing Materials by Biomimetics
Instructors: Mehmet Sarikaya, Paul Calvert, David Kaplan, & David Tirrell

TP-8 Thin Films: Stresses & Mechanical Properties
Y Instructors: Paul Townsend & Sheft Baker

TP-9 Capillary Optics for X-Rays
% Instructor: Walter Gibson

TP-10 Low Energy Electron Microscopy (LEEM) and Related Techniques in Materials Sciences
% Instructor: Shirley Chiang

TP-11 Federal Materials Research Programs and Opportunities
% Instructor: Louis laniello

YNew Course
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