Bubbles

WHAT TO DO: Make bubbles! After blowing
bubbles with the wand, show children how to
make a large bubble maker.
Take two meters of string,
double it up so it is only one
meter long, run it through two
straws and tie the ends of the
string together. Slide the
straws so they are opposite each other, dip it into
the solution, wave it in the air and you get really
big bubbles. Use a large bucket for the soap
solution.

HIGH SCHOOL SCIENCE AREAS: Chemistry,
Solutions/Acids and Bases/Surface Tension
MIDDLE SCHOOL SCIENCE AREA: Physical
Science, Reactions, Light grade 8

SCIENCE CONCEPT: Soap molecules are
composed of long chains of carbon and hydrogen
atoms. At one end of the chain is a configuration
of atoms which likes to be in water (hydrophilic).
The other end shuns water (hydrophobic) but
attaches easily to grease. In a bubble, the
hydrophobic, greasy ends of the soap molecules
stick out from the surface of the bubble. This
effects the surface tension of the bubble and also
protects the bubble from evaporation, which
prolongs the life of the bubble. Learn how to
make large amounts of bubble solution at
www.exploratorium.edu/ronh/bubbles/
bubbles.html.

TUTORING SUGGESTIONS: Soap can also be
used to disrupt surface tension on water. You
can float fine sand particles, pepper, or sawdust
on water and add a drop of soap to demonstrate
how it disrupts the hydrogen bonding.

: Newton’s Prism
! It all began with a toy!
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: In 1665, Sir Issac Newton came home with a new 1
:toy he had purchased at the local fair — a prism! :
yHe coul dn’t wait to get
I'the prism broke the light into the colors of the :
:spectrum. However, as he was playing with the I
it oy, he noticed an intet
: simple observation that the colors were in oblong :
1 form instead of circular prompted him to I
:investigate—and the rest, as they say, is history! In :
1 his experiments, Newton proved that white light I
1 was made up of colors mixed together, and the !
1 prism merely separated them. He was the first I
I person to explain the presence of a rainbow, but his :
:discovery did not end there. As a result of these
I experiments with light and refraction, Newton !
:designed the refractive telescope, which greatly :
1improved our ability to see objects at a distance. I
| His work also led to improvements in the !
1 microscope. And it all began with a toy! I
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What do skeletons, crazy glasses, and soap bubbles have in common? They are ways to get learners engaged
in mathem.atics and science! Below are some examples of how to use these toys when tutoring childr.en.

Rattleback Space Toy
« WHAT TO DO: You spin the disc. After being
spun, and just prior to reversing direction, the
toy will rock up and down on its long axis.
o HIGH SCHOOL SCIENCE AREA: Physics,
Motion and Forces
« MIDDLE SCHOOL SCIENCE AREA:
Physical Science,
Forces, grade 8
\ « SCIENCE
S==""  CONCEPT: The toy s
: a semi-ellipsoidal top
Sy, which wil
spin on its -~
axis in a
preferred direction. But, if spun
in the opposite direction, it
becomes unstable, "rattles,"”
stops and reverses its spin to the
preferred direction. One way it
will spin, the other way it
refuses. This spin-reversal
motion seems, at first sight, to
violate the angular-momentum !
conservation law of physics.
Read an explanation at
www.physics.brown.edu/physics/
demopages/Demo/solids/demos/
torque.html.
e TUTORING SUGGESTION:
Use the toy to discuss e spin in
chemistry and how electrons
tend to spin in a certain 3
direction.
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Rainbow Glasses

WHAT TO DO: Wear them to w
view fireworks displays, laser )

light shows, and holiday lights. Compare neon,
incandescent, halogen, fluorescent, and natural
light. The rainbow bursts will amaze you!

HIGH SCHOOL SCIENCE AREA: Physics,
Waves; Chemistry, Atomic Structure

MIDDLE SCHOOL SCIENCE AREA: Physical
Principles in Living Systems, grade 7

SCIENCE CONCEPT: Radio waves, light, and x-
rays are different wavelength bands in the
spectrum of electromagnetic waves. Diffraction
grating lenses break light into the spectrum.
TUTORING SUGGESTION: You can teach the
colors of the rainbow spectrum — ROY G BIV—
and explore the nature of light with your students.

Twister Connector

WHAT TO DO: Use connector to bridge two liter
plastic soda bottles filled with tap water and a drop
of food coloring. Swirl water from the top bottle to
the bottom one using tornado vortex action.

HIGH SCHOOL SCIENCE AREA: Earth Science,
Energy in the Earth System

ELEMENTARY SCHOOL SCIENCE AREA: Earth
Science, Energy in the Earth System (grade 6)
SCIENCE CONCEPT: Many phenomena on
Earth's surface are affected by the transfer of
energy through radiation and convection currents.
Differences in pressure, heat, air movement, and
humidity result in changes of weather.
TUTORING SUGGESTION: Twister connector
assembly allows you to demonstrate the wild
vortex phenomenon of a natural tornado.

Human Skeleton Puzzle

« WHAT TO DO: Arrange the stickers in the form
of the skeleton of the human body,
and use the stickers to label the parts.
« MIDDLE SCHOOL SCIENCE
AREA: Life Sciences, Structure and
Function in Living Systems, grade 7

\ ¢ SCIENCE CONCEPT: Anatomy

M and physiology of plants and animals
illustrate the complementary nature of
structure and function. Bones and
muscles work together to provide a
structural framework for movement.

e TUTORING SUGGESTION:
Review the major bones of the body while
helping your student complete the puzzle.

Foam Number Cubes

« WHAT TO DO: Arrange cubes of number and
operation cubes in a row to represent a
mathematical or algebraic equation.

e MATHEMATICS AREA: Math, Number Sense

e MATHEMATICS CONCEPT: Mathematical and
algebraic equations (with one unknown).

e TUTORING SUGGESTION: Have students
create equations and make up story problems
to represent their equation. Or, roll 4 number
cubes (not the operation cubes) and use the
digits with operations to make expressions
equal to values from 1 to 20. For example,
rolling 2, 3, 6, and 7, yields (7+2) - (5+3) = 1
and6x3-7x2=4. How many more can you
find?
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