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2014 Science Demonstrations

The following science demonstrations were prepared and presented by the teacher candidates
in the University of Northern Colorado’s SCED 441/541 (Methods in Teaching Secondary
School Science) in Fall 2014. Dr. Rob Reinsvold was the instructor for the course. Most of the
demonstrations were presented at the 2014 Colorado Science Conference as “

. This continued the tradition started by Dr. Courtney Willis over a decade ago.

Although each demonstration was tested by the teacher candidates, you are encouraged to
test it yourself before using it for instruction. Often a slight change in materials can affect the
success of the demo. Also, even though some safety considerations are mentioned, please use
additional caution with any of the demaos, especially if students will be using the demos.

You are free to use these demos if you like.
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A Needle through a Balloon

Devin Quinn — Post Baccalaureate

MATERIALS:

Balloons

Long wooden or metal skewers
Petroleum jelly

A sharp pin

Cellophane tape

SETUP:
1.
2.

Blow up a balloon to a medium size
Take your sharp pin or skewer and cover its entirety in Vasoline.

PROCEDURE:

1.

2
3.
4.
5

Take the skewer and insert it into the balloon at the end opposite the knot
Push the skewer all the way to the middle of the balloon

No pop!

With a different balloon insert the skewer through the side of the balloon
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Fireproof Balloon
Devin Quinn — Post Baccalaureate

MATERIALS:

2 round balloons; not inflated

Water

1 matchbook at least half full of matches

PROCEDURE:
1 Inflate one balloon and tie shut
2 For the second balloon add ¥ cup water, then inflate it and tie shut
3 Light a match and hold in under the balloon with no water (the balloon will break)
4 Light another match and hold it under the second balloon (has water)
5 The balloon with water does not break!

EXPLANATION:

Without water the balloon breaks quite easily, sometimes the flame does not even have to touch it. The balloon with
the water inside does not break. The water absorbs the heat from the match saving the rubber balloon from breaking.
Water is a fantastic absorber of heat because it has a high specific heat capacity.

SAFETY:
Care should be taken when handling matches to avoid accidental fires and burns.
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An Alternative way to Inflate Balloons

Devin Quinn — Post Baccalaureate

MATERIALS:

3 Packages of Pop Rocks Candy
3 240z bottles of soda
Balloons

SETUP:
Prepare 2 of the 3 balloons by placing one packet of Pop Rocks into each of the two balloons.

PROCEDURE:
1 Use a narrative to explain why you needed to find an alternative way to inflate balloons
2 Take the pop rocks and put one package into the final balloon (the other 2 balloons should be prepared).
3 Carefully, take each balloon and place it over the mouths of the three soda bottles
4 Watch the balloons inflate!

EXPLANATION:

The reaction that takes place when the candy is introduced to the soda produces CO2 gas. The carbon dioxide rises
and fills the balloons. In fact the popping sound you hear and sensation you experience when eating Pop Rocks is
explain by the escaping CO2 molecules.

SAFETY:
NO SAFETY CONCERNS.
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The Aggravating Gold Fish in the Ziploc Bag

Devin Quinn Post Baccalaureate

MATERIALS:

Ziploc bag gallon size
Sharp number two pencil
32 oz. water

SETUP:
32 ounces of water should be added to the Ziploc bag before the demo begins.

PROCEDURE:

1 Tell a narrative about purchasing a gold fish over the weekend. The gold fish was a magical fish that could
speak! Problem was the fish was a big jerk. The fish insulted you, calling you ugly. Fuming mad you take a sharp
pencil and try to hurt the fish.

2 Push the pencil through the Ziploc bag . . . no leaks!

Tips:
Pushing the pencil through the Ziploc bag slowly, as opposed to rapidly, will increase the likelihood that no leaks will
form.

EXPLANATION:

Polymers can explain why the bag did not leak when the pencil was pushed through both walls of the bag. Essentially,
when the pencil is inserted into the Ziploc bag the polymers are disrupted. The monomers created during the
disturbance find new places to bond, which helps seal the two wounds created by the pencil.

SAFETY:
1 This demo should not be performed near electronics for risk of water spills.
2 Water spills should be attended to promptly.
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Surface Area Reactions

Elizabeth Garren - Biology Senior

MATERIALS: (CALIBRI 11 FONT IN ALL CAPS, UNDERLINED AND RED)
2 Alka Seltzer tablets

2 empty film canisters

Water

SETUP:
No advanced set up is necessary.

PROCEDURE:
1. Place one Alka Seltzer tablet in a film canister
2.Crush the second Alka Seltzer and place the pieces in the second film canister
3. Fill both film canisters % of the way full with water and tightly press on both caps
4. Wait and see which lid pops off first!

TIPS:
Remember to label each canister with which Alka Seltzer tablet it contained. This will help eliminate any confusion
after the caps blow off.

EXPLANATION:
This activity demonstrates that chemical reactions will occur at a quicker rate over a larger surface area. The crushed

Alka Seltzer canister lid should pop off first
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Limp Salad
Elizabeth Garren - Biology Senior

MATERIALS:

2 clear beakers

2 pieces of cut celery
Water

Table salt

SETUP:
Dissolve an adequate amount of salt into a beaker half filled with water.

PROCEDURE:
1. Fill one beaker half way with water
2. Fill the second beaker half way with salt water
3. Place one celery piece into the plain water beaker and one in the salt-water beaker
4. Ask students to hypothesis which celery will remain crisp
5. After setting for a while, break each celery piece in half to see if they were correct!

TIPS:
Place the celery in the water cups prior to the beginning of class. This will speed up the process by not having to wait
for the osmosis to occur.

EXPLANATION:
This demo displays the process of osmosis and concentration gradients. The celery in the salt water will become limp
because the higher concentration of water inside the celery will force the water out.

SAFETY:
Always be careful when working with glass objects.

SOURCE:
www.darylscience.com
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THE IMPLODING CAN

Mel Daghestani — Earth Science Senior

MATERIALS:

One soda can

One shallow, clear dish
Hot plate

Water

Tongs

SETUP:

Allow the hot plate to heat up before beginning the demonstration

PROCEDURE:
1 Fill a pop can with a small amount of water
2 Place the can on top of the hot plate and bring water to a boil
3 Fill the shallow dish with cold water
4 Once the water comes to a boil, flip the can immediately into the dish of cold water. The can should crush once

it hits the cold water.

TIPs:
Place the can on the hot plate before the demonstration begins so that the water is starting to boil before the
demonstration begins

EXPLANATION:

As the water inside the can begins to boil, the water vapor replaces the air inside the can. When the can is inserted
into the cold water, the temperature drops suddenly. The temperature decrease changes the evaporation phase to the
condensation phase, meaning an abrupt decrease in pressure. As a new equilibrium is trying to be reached, the can will
shrink.

SAFETY:
1 Hot plates appear exactly the same whether hot or at room temperature. Always assume they are hot and act
accordingly.
2 Keep the electrical cord of a hot plate away from water and the heating surface.

CreDIT: Credit for this demo goes to Dr. Courtney Willis (University of Northern Colorado)
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MATERIALS:

One glass milk jar
Matches/lighter

A strip of paper 3cm x 10cm
One peeled hardboiled egg

PROCEDURE:

1

EGG IN MILK BOTTLE

Mel Daghestani — Earth Science Senior
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SUNKEN ICE CUBES

Mel Daghestani — Earth Science Senior
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WEIGHING A FINGER

Mel Daghestani — Earth Science Senior

MATERIALS:
Balance scales or (pencil & 12 inch ruler)

2 clear plastic glasses
Water

P
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Straw Trombone

Adrianne Larson-Biology Post Bac

MATERIALS:
2 straws of different sizes

SETUP:
For advanced setup, have the straw already precut and placed inside the other straw.

PROCEDURE:

Take the smaller straw and cut it into to the shape of a triangle.

Then chew with your back teeth on the base of the triangle shape.

The warmth and the chewing will make the flaps very flat, this will help the straw vibrate.
Then place this cut up straw inside the other straw.

Blow through! You are ready!

arONPRE

Tips:
Use a Subway straw and a Dixie brand straw, those work best! The longer the straw the higher the pitch, so you can
use longer or shorter straws to show the difference.

EXPLANATION:

The inside straw is cut in a triangle, and is flat, so that it vibrates on each other to create a sound. If the straw is too
wide then too much air flows through, if the straw is too flat on top of each other then it won't work either. The cut
straw will work by itself however when you add a second straw it increases. Also, the length of the instrument changes
the pitch.

SAFETY:
There are no safety concerns. Great for all ages.
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Tuning fork and Ping pong ball

Adrianne Larson-Biology Post Bac

MATERIALS:

1 Tuning fork

1 Ping pong ball
1 Sting

1 piece of tape

SETUP:
For advanced setup, make sure to tape the ping pong ball to a string .
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Cloud in a Bottle
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Coloring Without Crayons

Adrianne Larson-Biology Post Bac

MATERIALS:

1 large piece of paper
phenolphthalein indicator
0.1 M sodium hydroxide

5 ml vinegar

paintbrush and cotton balls

SETUP:

1.Prior to the demo, use a paintbrush dipped in the phenolphthalein indicator to paint a picture on the large piece of
paper.

2. Make sure the picture is dry before the experiment--the picture will disappear as it dries off.

PROCEDURE:

1. Draw a picture on the paper using the phenolphthalein indicator.

2. Let it dry--it will appear colorless on the paper.

3. Next, dip a cotton ball in the sodium hydroxide solution and wipe it over the paper where the drawing is. The drawing
should appear.

4. To make the drawing disappear again, dip a cotton ball in vinegar, and wipe it over the picture once again. The
drawing should disappear.

TIPS:
MAKE SURE TO HAVE A LARGE PAINTBRUSH TO DRAW A PICTURE WITH.

EXPLANATION:

The piece of paper is slightly acidic, and the phenolphthalein indicator is also acidic, as can be seen from the way it is
colorless on the paper. The sodium hydroxide, however, is a base containing hydroxide ions (OH-), so when it is added to
the picture, it turns the indicator a bright pinkish color. Vinegar, when added to the picture, will make the drawing
disappear because it is a weak acid, leading to a colorless picture once again.

Therefore, with the aid of an indicator, an acid/base reaction will occur and will show color changes on a piece of paper.

SAFETY:

There are no particular safety precautions for this experiment. However make sure to have appropriate waste disposal.
Dispose of the remaining vinegar, indicator, and sodium hydroxide down the sink. Throw the picture away in the
garbage.

Acid Base Reaction:

Vinegar or acetic acid + Sodium Hydroxide ---> Sodium Acetate + Water

HC2H302 + NaOH ----> NaC2H302 + H20
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Tornado in a Bottle

Adrianne Larson-Biology Post Bac

MATERIALS
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Surface Tension using a Water Bottle

Alyssa Baker- Biology Senior

MATERIALS:

1 plastic water bottle
Nylon

Rubber band
Permanent marker
Scissors

SETUP:
Poke a small hole into the water bottle and mark it with a permanent marker. Wrap a piece of nylon over the

top of the bottle and secure it with a rubber band.
PROCEDURE:

Tip the water bottle upside down with your finger over the hole.

Ask your students what they think is happening to make the water stay in the bottle.

Explain the concept of surface tension and introduce air pressure

Ask your students to take a deep breath all together in order to decrease the air pressure in the room.
As soon as everyone takes a huge breath, take your finger off of the hole.

The water will fall.
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Blood Types

Alyssa Baker- Biology Senior

MATERIALS:

4 Styrofoam disks

4 Skewers

Two colors of paper
Tape

SETUP:
Use the colored paper and skewers to create flag that symbolize A and B antigens. The four Styrofoam disks
represent red blood cells. Demonstrate A, B, AB and O blood types by sticking the skewer flags into the Styrofoam disks.

PROCEDURE:
1 Stick an A antigen flag onto a ball to create type A blood.
2 Stick a B antigen flag onto a ball to create type B blood.
3 Stick A and B antigen flags onto a ball to create type AB blood.
4 Use not antigen flags for type O blood.
Tips:

EXPLANATION


http://www.researchandteaching.bio.uci.edu/lecture_demo.html
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Rubber Egg

Alyssa Baker- Biology Senior

MATERIALS:
1egg
Vinegar
Plastic cup

PROCEDURE:
Hold an egg up for your students and describe the shell of an egg
Put the egg in a cup and pour the vinegar over it until it covers the surface of the egg
Observe the bubbles created and explain that a chemical reaction is taking place
Leave the egg in vinegar for 24 hours.
The egg shell is removed and the membrane is exposed.

TIPS:
Be careful wh
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Small Intestine Length

Alyssa Baker - Biology Senior

MATERIALS:
Small scarves that measure to 20 ft

You can also use ribbon or whatever is avaible at your local secondhand store.

PROCEDURE:

1

2
3
4

Roll up the scarves/ribbon as tight as you can

Ask for a student volunteer

Tell the class you are going to pull out their small intestine

Begin unraveling the scarves/ribbon behind the student’s mouth





http://www.researchandteaching.bio.uci.edu/lecture_demo.html
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Balloon Diffusion

Cassie Waldron-Biology Graduate

MATERIALS:
1 balloon
Imitation lemon extract (or other kinds of extract)

PROCEDURE:

1. Stretch the mouth of the balloon over the opening of the vanilla extract bottle and pour a little into the balloon, it just
can be a quick inversion of the bottle.

2. Blow up the balloon and tie it off.

3. Pass the balloon around your classroom and ask your students if they can smell the lemon through the outside of the
balloon (they can).

4. Can also have other balloons with other kinds extract

EXPLANATION:

This is a representation of diffusion. Cells use diffusion/osmaosis to get various kinds of nutrients through a
semipermeable membrane, from an area of high concentration to an area of low concentration. When the balloon is
blown up, it causes small gaps in between the rubber molecules of the balloon (like a membrane) that allows the extract
molecules (or nutrients in a cell) to fit into the gaps of the rubber molecules. This allows someone to smell the extract
scent on the outside of the balloon. If this is used for an osmosis membrane representation, make sure to mention if
would need water to be truly osmosis.
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Cooking an Egg Without Heat

Cassie Waldron-Biology Graduate

MATERIALS:

4 eggs

60mL of Isopropyl alcohol, 70% soln. (or any rubbing alcohol found in a store)
2 clear jars (250-mL or larger)

SETUP:

1. Crack two eggs into one of the jars

2. Pour 30 mL of isopropy! (rubbing) alcohol solution into the jar (you can add more as long as the alcohol is covering the
egg)

3. Set it aside for 24 hours because some of the egg white will begin solidifying and turn white (opaque) as it does when
an egg is cooked

PROCEDURE:

1. Crack two eggs into the other jar

2. Pour 30 mL of isopropy! (rubbing) alcohol solution into the jar

3. The egg whites will start to change color

4. Bring out the jar that was set-aside for 24 hours, and that is an example of how “cooked” the egg will get after 24
hours.

TIPs:
Optional: The can be done using two frying pans and compare the alcohol solution to a frying pan with water. The class
then can observe the change in appearance after 5 minutes, 10 minutes, 30 minutes, and 24 hours.

EXPLANATION:

When you cook an egg using heat, the egg changes appearance because the proteins within the egg undergo a
chemical reaction. Besides heat, there are other ways to change the proteins within an egg. This process is called
denaturing. When alcohol comes in contact with the proteins, it mimics the effect of cooking the egg, producing a
similar chemical reaction.

Source: http://www.flinnsci.com/Documents/demoPDFs/Biology/BF10126.pdf
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The Magic Sponge

Cassie Waldron-Biology Graduate

MATERIALS:
1 g Congo red indicator
Hydrochloric acid, HCI, 1M, 100mL (or any acid solution that can be below a 3.0 pH level)
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3. Slowly place the blue sponge into the beaker containing the blue base solution. Use tongs or a gloved hand. The

sponge will immediately turn red.
4. Remove the sponge and squeeze out as much blue base solution as possible back into the blue beaker.

5. Rinse the sponge in tap water, to show that the sponge is actually red.

TIPS:
Optional: Rinse the sponge in tap water after submergin
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The Dissolving Cup

Cassie Waldron-Biology Graduate

MATERIALS:

A clear flattish container (a bowl, baking pan, pie plate, etc.)

50 mL water in a 100 mL glass beaker

50 mL acetone in a 100 mL glass beaker (this can be replaced by fingernail polish)
2 Styrofoam cups

PROCEDURE:

1. Hold one cup over the container and pour water into the Styrofoam cup (nothing happens).
2. Pour acetone into another Styrofoam cup (the bottom will fall out) into the container.

3. Finish by putting the cup into the container and watching it disappear.

Tips:
A clear container works best so people can see the cup dissolving.
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V

Ly
Movement of Water Through Plants — More Fun Than a Barrel of Monkeys!

Brooke Lyons - Biology Post-bac

MATERIALS:
Barrel of Monkeys game (if you cannot find, you could make ‘monkeys’ out of paper clips)

SETUP:
Have the Barrel of Monkeys game ready. You may want to help yourself out by joining up a few monkeys and putting
them on the top of the barrel, or even using little rubber bands to wrap the monkeys together.

PROCEDURE:
While talking about the properties of water, you can pull up the monkeys out of the barrel to demonstrate the concept
of capillarity.

TIPs:
None.

EXPLANATION:

The attractive force that holds molecules of water together is called cohesion. Adhesion is the force that holds water
molecules to solid substances. Adhesion and cohesion work together in very small tubes to create capillarity, which is
the rise of water against the force of gravity. In plants, evaporation combines with capillarity to pull water from roots,
through xylem, and out through stomata. This behavior of the water molecules is much like the behavior of the monkeys
holding on to each other.

SAFETY:
None.

SOURCE:
Jacque Schmidt, Frontier Academy High School
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Color Changing Water



Page 35 of 38

Bending Water with Static Electricity

Brooke Lyons - Biology Post-bac

MATERIALS:
Balloon
Faucet at lab table (or pitcher to pour water from, water, and bowl)

SETUP:
Have balloon blown up with air. If no sink is available in classroom, have a full pitcher of water and a bow! to catch
water.

PROCEDURE:
1
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Colorful Convection Currents

Brooke Lyons - Biology Post-bac

MATERIALS:

Four small glass bottles (Starbucks Frappuccino bottles work well)
Hot and cold water

Liquid food coloring (red and blue)

Playing card or small laminated card

Large rimmed baking sheet

SETUP:

1 Fill two of the bottles with hot water. Fill the other two with cold water. Place inside of large rimmed baking sheet to
catch water in case of spills.

2 Place two drops of blue food coloring in the two bottles with cold water, and place two drops of red food coloring in
the two bottles with hot water.

PROCEDURE:

1 Hotover cold: Place the index card or old playing card over the mouth of one of the warm water bottles. Hold the
card in place as you turn the bottle upside down and rest it on top of one of the cold water bottle. The bottles
should be positioned so that they are mouth to mouth with the card separating the two liquids.

2 Carefully slip the card out from in between the two bottles. Make sure that you are holding onto the top bottle
when you remove the card. Observe what happens to the colored liquids in the two bottles.

3 Cold over hot: Repeat steps 2 and 3, but this time place the bottle of cold water on top of the warm water. Observe
what happens.

TIPs:
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During daylight hours, the sun heats the surface of the earth and the layer of air closest to the earth. This warm air rises
and mixes with other atmospheric gases. When the sun goes down, the less dense warm air high up in the atmosphere
often blankets the colder air that rests closer to the surface of the earth. Because the colder air is denser than the warm
air, the colder air is trapped close to the earth and the atmospheric gases do not mix. This is commonly referred to as
temperature inversion.

SAFETY:
None.

SOURCE:
http://www.stevespanglerscience.com/lab/experiments/colorful-convection-currents
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