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Lesson Plan
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The object of this lesson is to introduce a number of science terms and activities that will be explained further in future science club activities. It can be used to help kick off the science year centering on Halloween fun. The following activities are suggested and/or included in the kit.
· Slime and/or Insta-Worms (Polymer Chemistry)
· Growing Body Part (Super absorbent Polymers)
· Screaming Balloons (Inertia and Sound)
· Singing Tube and Screaming cups (Vibrations and Sound)
· Hidden Messages (Acid-Base Chemistry) 
· Flipping and Floating Ghosts (Magnetism)
· Spooky, bubbling liquids and Crystal Ball (soap and dry ice) 
Polymer Chemistry
Use Slime Kit lesson plan to create slime from two liquid chemical or if available create a bowl full of worms with Insta-Worms. To make glow-in-the-dark slime, add 1 scoop or ⅛ teaspoon to 1 ounce of PVA in a clean cup. Add 1 teaspoon of Borax, seal with the lid and shake. Different colors of slime can be made in the same way. A follow-up kit to talk more about polymers could be Silly Putty Kit.
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Insta-Worms

Materials
· Blue Worm Goo

· Worm Activator Powder

· Warm water

· Food coloring

· Measuring cup

· Bowl

· Spoon

· Paper Towel

Procedure

1. Measure 1 cup of warm water into the bowl. Pour all of the worm activator powder into the water and stir with a spoon until most of the powder is dissolved. This solution can be stored until the two bottles of Worm Goo are used up. Pour down the drain after use.
2. Take off the cap to the Worm Goo solution and remove the seal. Replace the cap.

3. Squirt a small stream of the worm goo into the Activator solution. Notice how the worm Goo immediately turns into a long, stringy worm.

4. Carefully pull the worm out of the Activator solution. If the worm breaks, dip the gooey end back into the Activator solution to seal it up. Worms can be disposed of in the trash. 
Explanation

Worm goo is a solution of sodium alginate, a polysaccharide isolated from seaweed. It is a long chain of molecules (polymer). Polysaccharides, such as starch and alginate, are made by linking together hundreds of glucose (sugar) molecules. Alginate is commonly used as a thickener for foods such as ice cream and fruit pies. By reading food labels, you should be able to find other foods that contain sodium alginate. Alginate compounds are also used for dental impression materials and would dressings.

The sodium alginate (Worm Goo) immediately changes from a liquid to a solid the moment it touches the Worm Activator solution. The Worm Activator contains calcium which serves to link the long polymer chains together. Scientists call this “cross-linking”. The Ca++ ions replace the Na+ ions and serve as a cross-linking agent to link two alginate chains together. The resulting cross-linked polymer is insoluble in calcium chloride solution which results in the formation of polymer strand.

Other ideas

· For Tiny Worms – Squirt a thin stream of Worm Goo to make a web-like worm

· Worm Eggs – Drip single drops in the Activator solution

· Hard Worms – the longer the worms stay in the Activator solution, the harder  the texture of the worm

· Color-Changing worms – Add 10 drops of yellow food coloring to the Activator solution to change the glue goo worms into green. 
· Dehydrated Worms – If you allow a worm to set out in the air, it will be completely shriveled up. However, it will rehydrate if put it back into water.

· Intestines – Thick worms can be made by squeezing a large stream of Worm Goo into the Activator Solution. Notice how the worm has a liquid center.

· Wear-a-Worm – turn your worm into a necklace and totally gross out your friends
Super Absorbent Polymers

Growing Body Parts are made out of a special superabsorbent polymer that soaks up water. A compliment kit would be the Super Aborbent Polymer Kit that contains Insta-Snow, other growing creatures, super absorbent crystals, and diaper science. 
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Materials

· Bag of growing body parts

· One gallon size jar

· Water

· Graph paper with squares

· Ruler

· Sense of humor

1. Using the graph paper, draw around the body parts to determine the area and length of each body part.
· Fill the gallon jar with room temperature distilled water. Do not use hot water since it will disintegrate the parts.

· After 24 hours carefully make another measurement (may want to laminate the graph paper and use permanent marker to mark the growth since the body parts, although may be dried off, will still be moist during measurement).

· Continue to measure every 24 hours until no more growth is noted. Determine how the area and length increased from the original size. Body parts should reach their maximum size after 7 days.
Explanations

These growing body parts are made out of two different polymers. A hydrophilic (water loving) superabsorbent polymer that is responsible for the water absorbing action and hydrophobic (water fearing) polymer. The hydrophilic polymer in the object is the superabsorber, similar to the polymer found in baby diapers. The hydrophobic polymer does not absorb water but its job is to keep the original shape of the part when it swells up with water. 

Growing Tips

· Use distilled water

· Make sure the water is room temperature or a little warm. Warning, hot water will disintegrate the parts

· Change the water every day for the first few days

· Make sure your hands are clean when you touch the growing body parts as dirty hands will cause bacteria to grow in the water.

· Disposal – it is safe to throw the parts away in the trash.

Spooky sounds

What would a Halloween party be without spooky sounds? The following three activities will give a lesson on sound vibrations and even centripetal force!

The Singing Tube

Is a corrugated plastic tube measuring about 3 feet long and 2 inches in diameter.

Spin the tube and notice how the pitch of the notes go up. Fast twirling creates high pitch notes and slower twirling creates lower pitch notes.

Explanation: As you twirl the tube, air molecules are launched out of the other end. The faster the twirl, the faster the molecules fly out the other end. Not all plastic tubes sing. The tube must be corrugated on the inside. The aerodynamics researchers of Japan put a whirly in a wind tunnel and used very tiny hot wire anemometers to measure the airflow near the corrugations. As the air flows first over one ridge then over a second it tumbles into a vortex. The faster the air flows through the tube the higher the frequency of the sound produced by the vortex. When the frequency of the vortex matches one of the natural resonant frequencies of the tube it is amplified. 
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See Attachment I for more explanation
Notice that the inside of your vacuum cleaner hose is not corrugated? Otherwise, your vacuum would play music. 

Visit http://isaac.exploratorium.edu/~pauld/activities/AAAS/aaas2001.html
for more information.
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Screaming Cup
Materials
· Large Plastic cup

· [image: image18.wmf]Piece of string

· Water

· Violin resin 

Procedure

1. Start by poking a hole in the bottom of the cup just large enough to thread the piece of string.

2. Thread the string through the hole and tie a knot or two at the end of the string to hold the string in place.

3. Wet the string or coat the sting with violin rosin.

4. Holding the cup in one hand, pinch the string between your thumb and forefinger with the other hand. Squeeze tight on the string as you slide your thumb and forefinger down the string. With practice the sting will stick and slide between your fingers causing a screaming sound. 

Explanation: Sound is transmitted though the air by vibrations. As your fingers slide across the string, vibrations occur in the string. Violin rosin makes the string more sticky and increases the stick and slide effect. The vibrations caused by the stick and slide cause the cup to vibrate, which results in the amplification of sound. Try different shaped cups to determine what this change does to the sound.
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Materials

· Good quality latex balloons (9 to 11 inch size)

· ¼ inch hex nut

Procedure

1. Squeeze hex nut through the mouth of the balloon. Make sure the hex nut goes al the way into the galloon so that ther is no danger of it being sucked out while blowing the balloon.
2. Blow up the balloon, but be careful not to over inflate the balloon as it will easily burst. 

3. Tie off the balloon and grip the balloon at the stem end as you would a bowling ball. The neck of the balloon will be in the palm and your fingers and thumb will extend down the sides of the balloon. 

4. While holding the balloon, palm down, swirl it in a circular motion. The hex nut may bounce around at first but soon it will begin to roll around the inside of the balloon. Once the hex nut begins to spin, use your other hand to stabilize the balloon. Your hex nut should continue to spin for about 10 seconds or more. Listen to the scream!

Explanation: Actually there is 2 in 1 experiment here – inertia and sound. The hex nut circles inside the balloon due to centripetal force. Centripetal force is the inward force on a body that causes it to move in a circular path. The old concept of “centrifugal force” (an outward or center fleeing force) has been largely replaced by a more modernistic understanding of “centripetal” force (an inward or center seeking force).

The sound is made by the sides of the hex nut vibrating against the inside wall of the balloon. To prove this, repeat the experiment using a penny in place of the hex nut. While the penny spins beautifully inside the balloon, the “spooky” sound is gone. Experiment with different sizes of hex nuts or other circular object whose edges might vibrate against the balloon and create a spooky sound.
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Hidden Messages activity can be followed by the Acid & Base Kit. Certain brands of goldenrod paper contain a special dye that turns bright read in solutions that are basic like ammonia water or washing soda. The paper turns back yellow with an acid like vinegar or lemon juice. 


Materials

· Goldenrod paper

· Q-tips

· Ammonia-water solution or washing soda

(Advise students not to get too close!)
· Safety glasses

· Colorless wax crayon (like that found in an egg dying kit)
or white candle
Procedure

1. Place a drop of water on one of the corners of the goldenrod paper. Does anything happen?

2. Dip a Q-tip into the ammonia-water solution and do a design or write your name or a secret message. 

3. Save the bottom of your sheet for step 4. As you wipe designs on the goldenrod paper notice that the paper does not stay read forever. What is causing the paper to change back to yellow?

4. Use your Q-tip to rub across the bottom of your paper and read your secret message.

5. Use lemon juice or vinegar to change the paper back to yellow again.

6. Let students have another sheet of paper to write their own messages or to experiment as they wish.

Explanation

The ammonia causes the dye in the special goldenrod paper to change color. The read color eventually fades overtime because carbon dioxide gas that is in the air we breath is slightly acidic on the pH scale. The carbon dioxide reacts with the ammonia on the paper to produce ammonium carbonate, which changes the pH of the paper to neutral (roughly pH 7.0) and the dye changes back to yellow. 

If you use a stronger base like washing soda, the red message will not disappear with jus the carbon dioxide in the air. You will need to use a stronger acid like lemon juice or vinegar to change it form red to yellow. 
Goldenrod paper can be used as a pH indicator to classify household products as being either acidic or basic.
Magnetism
Flipping and Floating Ghosts activity shows how magnetic forces interact. More fun magnetic activities can be done using the Magnetism Kit.

Materials

· Circular magnets

· Neodymium disk magnet

· Paper clip

· Thread

· Ghost shapes

· Tape

Tie the thread to the paperclip. Place paper ghosts to cover the paper clips. Hold the string in one hand and the Neodymium magnet in the other hand Touch the paperclip to the magnets and slowly pull the string until it becomes tight. Continue to pull until the paper clip no longer touches the magnets and starts to “float” in the air. How far will the paper clip separate from the magnet before it falls? 
Explanation: Magnets are surrounded by a magnetic field that spans in all directions. This magnetic field is strong enough to support the paper clip. The stronger the magnet, the further the field extends. The Earth’s magnetic field extends hundreds of miles into space.
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Tape a Ghost onto the ring magnet and lie it flat in the palm of your hand. Hold the Neodymium disk magnet directly under your hand with the magnet. By turning the Neodymium magnet over, you will be able to flip the magnet in your palm. Experiment with a table, a glass, some sloth, cardboard, and more.

Explanation: Magnetic fields are strong. They will travel through objects including your hand. The Neodymium magnet repels and attracts the ring magnet in your hand, event though it cannot touch it.

Soap and Dry Ice Chemistry
Dry ice is frozen carbon dioxide with a temperature of -100ºF (-78ºC). Instead of melting, the dry ice turns directly into carbon dioxide gas. Dry ice must be handled using gloves or tongs, as it will cause sever burns if it comes in contact with your skin.
Materials

· Dawn dishwashing liquid

· Dry Ice

· Water

· Large Bowl

· Graduated cylinder

· Glow sticks

· Beakers

· Food coloring

· Strip of cloth (1 inch wide and 18 inches long, an old t-shirt works well)

Burping, Bubbling, Smoking Water

1. Put warm water in beaker and add a drop of food coloring to add effect.

2. Using tongs or ice place a piece or pieces of dry ice into the warm water. 

Immediately the dry ice will turn into carbon dioxide gas and water vapor, forming a really cool cloud.

OOOH AHHH Awesome Bubbles

1. Fill a tall graduated cylinder with warm water and add a squirt of liquid dish soap like Dawn or Joy.

2. If you want to make it more colorful, add some food coloring. 

3. Using gloves or tongs to place a piece of dry ice into the soapy water. 

4. If you want to give the exploding suds an eerie glow, drop a glowing light stick into the water along with the dry ice. The light stick will give the bursting bubbles an eerie look.

Instead of the dry ice just bubbling in the water to make a cloud, the soap in the water traps the carbon dioxide and water vapor in the form of a bubble. The children will see the bubbles climb out of the cylinder of warm, soapy water and expode with a burst of smoke as they crawl over the edge.


Dry Ice Crystal Ball Bubble
Create a soap film on the rim of the                              bowl and you’ll have what appears to be a crystal ball filled with a cloud-like mixture of water vapor and carbon dioxide.
1. Soak a cloth in a solution of Dawn dish soap or use your favorit recipe for making bubble solution. Make sure the cloth is completely soaked. 

2. Fill the bowl half full with water.

3. Place two or three pieces of dry ice into the water so that a good amount of fog is being produced.

4. Remove the cloth from the dish soap and carefully pull the strip across the rim. This may take some practice. It also helps to have the rim wet before you start. Remember that a bubble’s worst enemies are dirt, oil, and rough edges. 

When the bubble is popped, the cloud of smoke falls to the floor since it is heavier than the surrounding air.
Attachment I
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Movie of airflow in a whirly
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The motion of air in the fourth harmonic resonance of a tube open at both ends. Each drawing is 1/8 of a cycle after the one above it.

Look at the illustrations above:

· The colors show the density of the air, orange is more dense, yellow atmospheric density, white less dense. 

· The pressure is proportional to the density, so the color also shows pressure. 

· The arrows and the dotted vertical lines show the displacement of the air. 

· The sinusoidal black line in the gray field also shows the displacement of the air. 

The cyclical motion of the air begins with the top image.

· Notice that the ends of the tube are at atmospheric pressure or density, yellow. 

· The arrows indicating the displacement of the air from its equilibrium position are longest at the ends. 

· At both ends the air is displaced to the right. 

· Start at the left end and go right, you see a place where the density is greatest, and the displacement is zero. Here there are two vertical lines labeled 1. This is the first node of displacement. 

· The black line above node 1 crosses through zero. 

· To the right of node 1 the arrows point to the left and get longer away from the node. 

· The arrows showing displacement are turned through 90 degrees and plotted on the line graph above. 
The line shows the displacement of air in the tube. 

· Notice the other nodes, they alternate from high density to low density. 

· Arrows point toward high density nodes and away from low density ones. 

In the second frame, an eighth of a cycle later, the dense regions of air are expanding into the less dense regions.

· The displacement in the second frame is less at every point than in the first. 

· The colors are more muted showing less density contrast. 

· The line graph has lower amplitude. 

· The ends of the tube should still be yellow. 

In the third frame, a quarter of a cycle after the first, every air parcel is back at its equilibrium position.

· The tube is at atmospheric density and pressure everywhere. 

· The graph above is a straight line. 

In the fourth frame the air has moved away from node 1 and toward node 2.

· Density differences are developing at the nodes. 

In the fifth and final frame

· The arrows of displacement are longest at the ends but this time they point to the left, opposite frame 1. 

· The nodes alternate high and low density but now node 1 which had been a high pressure node is now a low pressure node. 

· The graph is a sinusoid as in frame 1 but it is out of phase, or upside down. 

Summary 
Note that the displacement at all of the nodes is always zero.

Note that the color change at the nodes is from dark orange to white, the greatest changes in density and pressure happen at the nodes of displacement.

Note that at the ends, the displacement arrows go from longest to the right, to zero, to longest to the left. Yet the color changes least. The ends are nodes of density or pressure change and antinodes of displacement change.

Sketch the sixth, seventh, and ninth frames yourself to test your understanding.

Answer

The sixth frame is the same as the fourth, the seventh frame is the same as the third, and the ninth frame is the same as the first.
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Caution: Read MSDS for Calcium chloride and Sodium alginate. Calcium chloride may be harmful if swallowed or inhaled. If swallowed, induce vomiting immediately as directed by medical personnel. Sodium alginate may be harmful if powder is swallowed or inhaled. The powder may irritate eyes, skin, nasal and respiratory system. If solution or powder gets into the eyes, flush with water for 15 minutes. If swallowed, rinse mouth and drink a glass of water or milk, do not induce vomiting. Flush skin. In all cases seek medical attention immediately.
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