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Purpose

Youth conduct simple physical science
experiments in chemistry, physics and
earth science.

Facts to Know

per adult volunteer
Suggested group size: three to four children
Time frame: group meeting 30 to 60 minutes
ergarten through second grade)
Recommended ages: 5- to 7-year-olds (kind
Materials:
n Bottled water, 16+ ounces
n Liquid dish soap
n Cloverbud handout:
(one per member)
n Cotton swabs
Kissing Fish
n Sewing stick pins (two per member)
n Small limestone rocks
n Tape
n Plastic plates (one per member)
(one per member)
n Scissors
n Magnets (one per member)
n Chalk (one per member)
n Crayons
n Dry yeast (1 Tbsp. per member)
n Tall, clear cup, 12+ ounces,
n Cardstock
n 20-volume (6 percent) hydrogen peroxide
glass or plastic (one per
n Food coloring
liquid (1/2 cup per member; available at
member)
n Funnels
beauty supply stores or hair salon)
n Small cup, 8+ ounces, plastic
n Safety goggles
n Small items to float (ground pepper, plastic
or paper (one per member)
strawberry baskets, flat toothpicks, etc.)
n Vinegar
n Rubber or latex gloves (one pair per
May 2014
member)
n Newspaper or plastic table covers

Background
Knowledge

Science is a broad area of study.
The many branches of science
are divided into two groups: social
science, the study of human
behavior and societies; and natural
science, the study of natural
phenomena. Sometimes natural
and social sciences are called the
empirical sciences.
A natural scientist conducts
experiments to learn about natural
phenomena. To be valid, this
scientific information must be
observed and must produce similar
results if another scientist were to
conduct the same experiment.
Natural science also is divided
into two branches: life science, the
study of living things; and physical
science, the study of nonliving
systems. The experiments in this
lesson come from the three areas
of physical science: chemistry,
physics and earth science.

Learning Activities
Do: Getting Started

Bubbling Rocks (20 minutes)
Rocks are broken down in all sorts of ways: by wind, rain, rivers
and rock slides. Certain rocks with carbonate compounds erode
or dissolve when they come in contact with acidic chemicals.
Carbon dioxide in the atmosphere sometimes can produce rain
that is slightly acidic. Through time, this acid rain erodes rocks. In
this experiment, youth will erode rock quickly using vinegar, which
is a much stronger acid than acid rain.
1. Start with a piece of limestone, which is made of calcium
carbonate. Limestone can be found easily as a bag of
landscape rocks. Use the following directions with the youth:
a. Put a piece of limestone in a tall, clear plastic or glass cup.
b. Ask an adult helper to help you pour a little vinegar over it.
c. What happens? It will fizz and form bubbles because the
vinegar reacts with the carbonate ions. As it reacts, it
dissolves the limestone.
d. When you’re done watching it fizz, take the limestone out
and look in the bottom of the bowl. You should see a layer
of sediment made of small particles of calcium acetate, a
chemical made when the acid and carbonates react.
2. Have the members try the experiment again, but this time
use chalk, which also is made of calcium carbonate. Set one
piece of chalk in a cup of vinegar and one in water. The chalk
will start reacting with the vinegar immediately, making quite a
show! Pour off the liquid at the end of your meeting (or after an
hour) and compare the chalk that was in the water to the chalk
in the vinegar. Ask members: Is there sediment in the bottom
of the vinegar cup? Is there any sediment in the water cup?
3. Members can try this experiment again with different strengths
of acid. Try lemon juice, diluted lemon juice, Coke or anything
else they can think of.
(Rock Experiments, 2013)

Do: Digging Deeper

Water Surface Tension (20 minutes)
1. Give each member a shallow tray or
plate of water. The water should be
about ½ inch deep.
2. Let members experiment with “floating”
different objects on the water. Youth might
try ground pepper, plastic strawberry
baskets, flat toothpicks, etc. Members will
need to place these items on the water
gently, without breaking the surface of the
water. How many different objects can they
get to float? Why does it work? The surface
tension of water allows lightweight objects
to “float” on the water
3. Now let’s break that surface tension. Rub
the tip of several cotton swabs in liquid dish
soap. Give each member one cotton swab.

4. Once each member has one object floating in
his or her plate, they may place the soap tip
of their cotton swab in the water gently. What
happens? The soap quickly breaks down the
surface tension of the water and the object
“floating” on top sinks to the bottom of the
plate.
5. The experiment can be repeated, but a fresh
plate of water must be used each time.

Do: Looking Within

Kissing Fish (20 minutes)
Cloverbud Handout: Kissing Fish
out
Prior to the meeting, make copies of the Cloverbud hand
of fish.
pair
one
need
will
Kissing Fish on cardstock. Each member
1. Have members cut out two fish shapes from the
cardstock. See the Cloverbud handout Kissing Fish
2. Have adult helpers help members tape a
sewing stick pin on the backside, along the
length of each fish.
3. Next, have members rub each needle with
a magnet 20 times. Members should rub
toward the nose of one fish and the tail of
the other fish.
4. Give each member a shallow tray or
plate of water. The water should be about
½ inch deep.
5. Let members float the fish on top of the water.
What happens? Stroking the needles with a
magnet will turn the needles into magnets. They
have north and south poles, just like a bar magnet,
and these attract and repel each other in exactly the
to
same way. The magnetic attraction is strong enough
pull the fish toward each other
across the water.

Reflect/Apply
Reflect: Bringing Closure
Elephant Toothpaste (20 minutes)
Hydrogen peroxide can irritate skin and eyes, so
have everyone put on safety goggles when
working with this.
For this activity, 20-volume hydrogen peroxide
liquid is needed (20-volume is a 6 percent
solution; it’s available at a beauty supply store or
hair salon). This experiment is called “Elephant’s
Toothpaste” because it looks like toothpaste
coming out of a tube and produces so much
foam, it looks like an amount of toothpaste an
elephant would use. But don’t get the foam in
anybody’s mouth!
1. Cover a tabletop with newspaper or plastic.
Because hydrogen peroxide can irritate skin
and eyes, and bleach clothing, have
members wear old or protective clothing,
safety goggles and rubber or latex gloves
when working with this.
2. Give each member a clean, 16-ounce
plastic bottle.

Apply: Going Beyond
1. Make colors dance. Fill a shallow plate with
whole
milk. Add a drop of four different food colorings
evenly spaced near the center. Next, soak one
end
of a cotton swab in liquid dish soap. Then dip
the
liquid dish soap-soaked cotton swab end in
the
milk. Don’t mix, just gently dip and hold for 10
to 15
seconds. Watch the colors swirl and spin.
2. Make a constellation viewer for your room
. Cut out
one end of a cardboard cylinder (oatmeal or
Pringles
cans work well). Then decorate the outside
and
fashion several round constellation slides for
one
end. Make slides by cutting a poster board circl
e
the same size as the end of the can. Then mak
e
small pin holes for stars in the slide; be sure
to use
a constellation form. To cast the constellation
on a
ceiling in a dark room, place a constellation
slide on
the end of your viewer and put a flashlight insid
e the
viewer tube. Can you find Orion?
3. Paint with crystals. Make a super-saturate
d solution
by boiling water and dissolving Epsom salt in
the
boiling water until no more salt can be dissolve
d.
Let the solution cool. Then paint designs, shap
es or
images onto black construction paper with the
salt
solution. As the water evaporates, salt crystals
are
left in the path of the brush strokes.

3. Pour ½ cup of 20-volume hydrogen peroxide
liquid into each member’s bottle (a funnel
will help).
coloring to the bottle.
4. Let members add eight drops of their favorite food

dish soap to
5. Then members will add about 1 tablespoon of liquid
the bottle and swish the bottle around a bit to mix it.
warm tap water
6. In a separate small cup, members will combine very
about 30 seconds.
(105-115 degrees F) and 1 Tbsp. of yeast and mix for
the yeast/water
7. Now the adventure starts. Help the members pour
back and watch
mixture into the bottle (a funnel will help). Then stand
the foaminess begin.
ve made is special
8. Tell members that foam is awesome! The foam they’
The yeast acted as
because each tiny foam bubble is filled with oxygen.
ide. Because
perox
a helper to remove the oxygen from the hydrogen
Did members
it did this very fast, it created lots and lots of bubbles.
chemical reaction,
feel the bottle get warm? This experiment created a
created foam, it
called an exothermic reaction. That means it not only
oxygen, so it
and
soap
created heat. The foam produced is just water,
extra liquid
any
ng
can be cleaned up easily with a sponge and by pouri
left in the bottle down the drain.
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