Changing your State with Spheres
The changing states of matter will be discovered by this simple activity.

Materials:
Twelve or more similar-sized balls (i.e. Styrofoam, tennis balls, etc.)
One box or plastic tub (large enough to hold the balls with much room to spare)

Activity:
1. Place the balls into the container.
2. Inform the child that each ball represents one atom. Then ask if all these atoms
that are connected together represent a solid, liquid or gas. They should say that
it resembles a solid since the atoms are not moving around.
3. Gently shake the container. The balls should be sliding around each other easily.
Ask the child if this represents a solid, liquid or gas. The correct answer is a
liquid. The atoms are in motion, but they are still loosely attached to each other.
4. Now violently (within reason!) shake the container so that some or all of the balls
bounce around the walls of the box and out of the container. When asked what
state of matter the atoms are in, the correct answer is a gas!

Explanation:
The atomic theory of matter tells us that a gas is made up of tiny particles called
atoms which are constantly in motion, smashing into each other and the walls of their
container. Adding heat energy (simulated by your shaking) to a solid increases its
energy, causing its atoms to move faster and slide around each other as with a liquid.
Adding a lot of heat energy will separate these atoms and will cause them to strike
the walls of their container more often, creating an increase in pressure. You may
choose to “cool the gas”, by slowing down the shaking and gently tossing the balls
back into the container. By removing energy from the balls, a gas can be converted
into a liquid (condensation) and further back into a solid (freezing).

Suitcase Density
Teach students that density=mass/volume without the use of math!

Materials:
Suitcase, tacky souvenirs, bag of packing filler, Styrofoam, paper clip

Activity:
1. Show an open hardtop suitcase that you're taking on vacation (full of
clothes). Close it, then get a student volunteer to come up and lift it.
2. Then open the suitcase, and talk about how you always get sucked into buying
stuff when on vacation while tossing a bunch of tacky souvenirs and other
knickknacks you've bought on vacation into the suitcase.
3. Then ask another volunteer to sit on the suitcase to help cram it shut and do
up the locks (you want it visibly too full, and for them to see things are
getting compressed).
4. Ask the original volunteer to lift the suitcase again. Is it heavier? (yes).
5. Ask the class - did the mass change? (let them debate it out until they come
up with a consensus of yes, it increased).
6. Then ask the class if the volume changed (no, it's the same volume inside).
7. Is it more or less dense? (at this point, only a few students will know it's
more dense, so state it is more dense - if you put more mass into the same
volume, it's more dense).
8. Write these principles on the board.

Explanation:
The common experience of going on vacation can be examined if you exploit the
possibility that your suitcase is too full to close. If you pack more mass into the
same volume, it's more dense. This is a nice time to show the formula and integrate
with math and ratios now. Run through the three scenarios above, ask if mass or
volume increased, if density increased. Ask if the numerator or denominator is
changing in each scenario and what effect that has on the ratio. Speculate about
• What sorts of things could happen in the numerator or denominator to
increase a ratio
• What sorts of things could happen in the numerator or denominator to
decrease a ratio

Why do onions make me cry?
From What Einstein Told His Cook 2 by Robert L. Wolke

The Mass of Gas
Teach students that density=mass/volume without the use of math!

Materials:
Balance
1/8 Alka-Seltzer tablet
Water
Safety glasses
Empty pop bottle with screw cap

Activity:
1. Begin by massing the capped bottle that is ½ full of water and the 1/8 piece of
Alka-Seltzer tablet on the balance.
2. This initial massing of the bottle, cap, water, and 1/8 piece of Alka-Seltzer
tablet should be recorded.
3. Leave the bottle on the scale, open it up and, to avoid any gas from escaping
the students must work quickly to drop the 1/8 Alka-Seltzer tablets into the
bottle of water and close the cap.
4. Wait until the entire tablet has dissolved.
5. Students should at this time compare data from the initial massing with that of
the final massing.
6. The cap on the bottle should be loosened slowly, so that no water bubbles out
when the gas escapes. When the gas escapes, the solution shows a small change
in mass.

Explanation:
This experiment will help students with their understanding of matter in
all of its phases. It will show that in a chemical reaction where a gas is
produced, the mass does not change. The mass does not change provided none of
the gas is allowed to escape. This will give evidence for conservation of
mass. In furthering their knowledge of the laws of conservation of mass, the
loss in mass can be accounted for, when the gas is allowed to escape from the
container which it is produced in. This will prove that gas does have mass.

Mmmm…. Bacon!
Students will conduct an inquiry-based activity on the topic of diffusion.

Materials:
Electric skillet or hot plate/skillet
Bacon
Chopped onion
Chopped red, green or yellow peppers
Timers

Activity:
1. Have students placed in rows in front of the demonstration table.
2. Instruct the students to raise their hand when they first smell an aroma of
food in the air.
3. Ask a student in each row to begin their timers at the same time and to watch
the students in their row. They are to record when the students in their row
raise their hand.
4. Present the following problem statement to the students: How does the type
of food being cooked affect the rate of diffusion?
5. Begin cooking the peppers.
6. Take an average time for each row and record the results.
7. Repeat this activity with the onion and then the bacon.

Explanation:
Cooking the bacon releases several aromatic molecules into the air. The convection
of air from the heat source pushes these molecules through the air. The central
concept of this activity is that all objects in the natural world tend to move from an
area of high concentration (such as the aromatic molecules from the demonstration
table) to areas of low concentration (such as the classroom).
Hypothesis: If the type of food being cooked is an animal product, then the rate of
diffusion will increase.

Which egg is hardboiled?

Step 1
Gently place the egg on its side on a countertop.

Step 2
Spin the egg.

Step 3
If the egg spins freely, it's hard-boiled.

Step 4
If it wobbles and stops spinning, it's not hard-boiled.

What’s in My Cereal?!
Children will explore the iron content of their cereal.

Materials:
Total® brand cereal, or other high iron content
breakfast cereal
Water
One super-strong craft magnet (found in most large
craft stores)
Zip type bags

Activity:
1.
2.
3.
4.
5.

Place a large handful of cereal into a baggie and add an equal amount of water.
Use your hands to crush the flakes to pin-head size pieces.
Squish the mixture together and let set for a few minutes until it becomes soupy.
Place the magnet on the outside of the baggie and swish the mixture around.
Particles of iron will collect inside the bag, near the magnet.

Explanation:
The human body requires iron for the production of hemoglobin molecules in red blood
cells. It is the iron in the hemoglobin that attracts oxygen molecules, allowing the
blood cells to carry oxygen to body cells. Since red blood cells are always being
replaced there is a constant need for a new supply of iron in the diet.
The iron in the cereal is the same iron found in nails and automobiles. It is mixed in
the cereal batter along with many other additives. The small size of these pieces is
very easily digested by the acids in our body.

Jelly Side Up or Down
A simple exercise in Murphy’s Law and rotational physics!!

Materials:
Several slices of plain toasted white bread
Jelly
Butter
Knife

Activity:
1. Place a piece of toast onto a table and a piece of newspaper under table to catch
the toast when it falls.
2. Place a line one side of the toast with the marker and slowly push it off the table.
3. Record which side the toast lands on.
4. Spread jelly onto the toast.
5. Place the toast jelly side up onto table and slowly push it off of table..
6. Increase the height of table for experimentation.

Explanation:
Many educators utilize this activity to generate good inquiry skills with their
students. Does the piece of bread always land with its jelly-side down? There is
no truly definitive answer for this! Although, you may have found that the toast
does have a natural tendency to land jelly side down. The laws of Newton do apply
in this messy outcome as the gravitational torque (ability of gravity to cause the
toast to rotate) created as the toast falls to the ground is not enough to bring
the toast jelly side up again before it hits the ground.

Hypothesis:
If the height of the table is (increased/decreased), then the number of times the
toast will land jelly-side up will (increase/decrease).

Hashbrown Launcher
Students will conduct an inquiry-based
activity on the topic of diffusion.

Materials:
Three or four large potatoes
Cutting knife
Two feet of 1/2" PVC pipe
Wooden dowel rod (it should be over two feet long and wide enough to slide through
the PVC tube)

Activity:
1. Have an adult carefully cut the potatoes into 1”
thick slices.
2. Place a slice of the potato on the ground. Take
the PVC pipe and stab it through a potato slice so
a plug is created on one end.
3. Place another potato slice on the ground and
repeat for the other end of the PVC.
4. Hold the launcher in one hand and the wooden
dowel in the other.
5. Aim the launcher towards an open area - never in
the direction of a person.
6. Use the dowel to quickly push one end of the
potato plug up towards the other.
7. The potato on the opposite end should propel through the air.

Explanation:
The potato launchers work due to the concept that air
takes up space. Once you create a potato plug on each
end, you have trapped air inside the PVC pipe. When you
push one potato plug with the wooden dowel, the air
inside the pipe has to go somewhere. There is enough
pressure created to push the opposite potato plug out
of the pipe and into the air.

Water to Wine (or Juice)
A visually fun demo to do for the students!

Materials:
Phenolphthalein solution
Ammonia
Vinegar

One clear pitcher
Three clear cups

Activity:
Arrange the items as shown in
the picture:
***Cup #3 should contain a bit more
vinegar than the pitcher has ammonia.

1. A clear liquid from a pitcher is poured into cup #1 but becomes pink when
poured into cup #2.
2. The contents of cups #1 and #2 are poured back into the pitcher in that order.
3. The liquid in the pitcher will now turn pink.
4. The liquid in the pitcher is poured into cups #1 and #2 but turns clear when
poured into cup #3.
5. The contents of all three cups are poured back into the pitcher in the following
order #1, #2 and then #3.
6. The liquid in the pitcher becomes clear and the clear liquid is then poured into
all three cups.

Explanation:
Phenolphthalein solution is clear when neutral or acidic but turns pink when basic.
Therefore, the ammonia solution (basic) turns pink in the presence of
phenolphthalein within the second cup. The entire pitcher will turn pink when the
contents of cup #1 and #2 are mixed together. However, when this pink liquid is in
the presence of acid, such as in cup #3, its color will change back to clear. Since
there is more vinegar (acid) than ammonia (base) in the pitcher, when all fluids are
mixed together the resulting mixture is more acidic than basic. Thus, the liquid
turns clear.

The Science of Heat (and Pancakes!)
• Conduction is the transfer of
kinetic energy between two
objects that are touching.
Conduction usually happens
between solids.
• Convection is the transfer of
thermal energy through the
movement of fluids.
• Radiation is caused by
electromagnetic energy given
off by an object like the sun,
campfire or a light bulb.
Unlike conduction and
convection, radiation does
not need solids, liquids or
gases to transfer thermal energy.

Radiation from the skillet heats the metal
surface which heats the batter by

conduction. As the pockets of warm
bubbles of gas form inside the pancake, they
rise to its surface by convection!

“Motion Pictures”?
Children will create a simple vehicle to transport items to the bottom of a hill.

Materials:
Two black film canisters
Glue
Book, piece of wood, etc. (to be used as a ramp)
Syrup
Clock
Tape

Activity:
1. Glue the bottom of two film canisters together.
2. Add identical amounts of water into the canisters, seal them with their lids, and
place them at the top of the ramp.
3. Place a strip of tape approximately three feet from the ramp. This will be the
finish line.
4. Release the canisters and record their time to reach the end of a finish line. The
water that is placed into the canisters can be easily increased/decreased for
experimentation.

Explanation:
By increasing the amount of syrup in the canisters, this simple car intensifies its
momentum as it runs down the ramp. Speed is directly related to both mass and
momentum and, it too, will increase with the additional mass in the canisters.

Independent variable: Mass of the canisters
Dependent variable: Time for the car to reach the finish line
Hypothesis:
If the MASS OF THE CANISTERS is (increased/decreased), then the TIME FOR
THE CAR TO REACH THE FINISH LINE will (increase/decrease).

A Sticky Sweet Problem to Solve
Students will solve a problem-based activity through trial and error.

Materials:
Syrup
Clear plastic bottle about 15 oz capacity or slightly larger, with tightly fitting cap·
Stopwatch
Glass marble small enough to fit through the mouth of the bottle
Permanent marking pen
Several books

Activity:
1. On the side of the bottle about 1 in from each end, draw two lines with a
permanent marking pen.
2. Insert a marble in the bottle, fill the bottle to the top with syrup, and close
the cap tightly.
3. Invert the bottle and observe the marble dropping through the syrup. (It
drops very slowly.)
4. With the stopwatch, try to measure the time it takes for the marble to drop
from one line on the bottle to the other when you invert it.
5. Predict the angle it would take to have the marble slide from one line to the
other in exactly 10 seconds.
6. Place the bottle on its side with the cap resting on book. This makes a gentle
ramp for the marble to roll down.
7. Raise the end of the bottle so that the marble rolls to the cap end.
8. Place the end of the bottle down quickly but gently. Use the stopwatch to
measure the time it takes for the marble to roll from one line on the bottle
to the other.

Explanation:
Different liquids have different properties. One of these properties is viscosity,
the liquid’s resistance to flowing. Water, milk, and fruit juice are comparatively
thin and flow more easily than thicker, more viscous liquids such as honey, corn
syrup, shampoo, or liquid soap.

