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The Great Air Machine Race

Things you will need:

· Heavy duty re-sealable bags

· Two sponges for each bag

· Plastic straws

· Duct tape

What to do:

· Place the sponges inside the bag.  Put the straw between the sponges so that it sticks out of the bag.  Seal the bag with duct tape.  The air machine works by squeezing the sponge, which should cause a stream of air to be sent out through the straw.

· Show the children how to work the machine.

· Give each child a crayon, acorn or other “rollable” object, which is to be placed on the table and moved by air only.

· The Great Air Machine race now begins as kids roll their items across the table.

This is what happens:

· Air takes up space, can move objects, and do work.  It is, however, a most difficult concept to explain to young children.  So, let’s look at air as a mover of things.  You still can’t see it, but an invisible gust can push an object across the table as surely as your finger.  With the air machine your children can feel the force of air, see it move things and become skilled enough to move obstacles around or hit a target.  An extra dividend is the strengthening of hand muscles, so important for school success.

Dancing Droppers

Things you will need:

· A clear plastic squeeze bottle labels removed and filled with water

· An eyedropper

What to do:

· Fill the bottle three quarters full of water.

· Float an eyedropper in a vertical position in the water by sucking water into the dropper until it floats upright.  (It is best to test this in a tall glass before beginning so that you don’t have to keep emptying the bottle).

· After placing the eye dropper into the squeeze bottle, put the top on tightly.

· Squeeze the bottle and the eyedropper should sink.

· Allow the children to experiment with the bottle.  With the right squeeze on the bottle, the child should be able to hold the eye dropper diver at the bottom of the bottle.

This is what happens:

· You have to see it to believe it!  This is one of those age-old marvels that takes advantage of the mystery of a scientific principal.  It is actually known as a Cartesian Diver and is used to demonstrate air pressure in physics classes.  Most people would not consider teaching young children about the principles of air pressure.  In theory, it is far beyond their grasp.  However, children do not need to understand the laws of physics to enjoy playing with a dancing dropper.  In addition, it provides a highly motivating method of exercise for children who need stronger hand muscles.

Sound Traveler

Things you will need:

· Two tuning forks – one high pitch, one low pitch

· Five or six items of equal length such as: a piece of Styrofoam, a wooden block, a piece of heavy plastic

· A piece of aluminum or iron

· A piece of cardboard

· A hollow tube

· Any other materials you may have

What to do:

· Show the children how to use the tuning fork by striking the fork and placing the end on the table.

· Have them put an ear on the table to hear the sound being transmitted.

· Explain that the sound is transmitted from the fork through the table to their ears.  The tuning fork makes the sound.  It is transmitted through the wooden table and is received by the ear.

· Have two children work together.  One hits the fork on the table and holds it to the object to be tested.  The other holds the object to his or her ear and listens.  Then they switch tasks.

· As each object is tested, the children should place it in one of two designated spots, one for good sound travelers and one for poor.

Caution: Do not use the tuning fork directly against the head or ear bones, pain or injury could result.

This is what happens:

· Sound travels through different objects at different rates.  It is upon this principle that scientists develop new materials to transmit information for computers and communication lines.  Each material has properties that make sound transference occur differently.  This experiment asks the children to sort objects according to their ability to transfer sound.  If you want to keep sound down you will choose a different material than if you want to transmit sound.  For SOUND TRAVELER have the children imagine that they are choosing some materials to make a sound proof room and some to make a wonderful new telephone.

Call Me

Things you will need:

· Wire and strings at least ten meters long

· Two tin cans per phone

What to do:

· Make a string telephone by removing one lid from each of two tin cans.  Punch a small hole in the center of the remaining lid of each can.  Thread a string into the hole from the outside of the can.  Tie each end of the string in several knots to keep it from coming out of the can as it is pulled taut.

· Have two children each take a can and gently pull the cans apart until the strings are taut. 

· One child places the can over his mouth and talks while the other child listens, holding his can over his ear.

· How is the sound moving from one can to the other?

· Use metal wire in another phone.  Remember that the string or wire must be taut.  Are the sounds different?  

· Look at telephone wires inside and outdoors.

This is what happens:

· Sound travels at different speeds as it passes through materials other than air.  This activity gives the children a chance to see how sound is conducted through a variety of substances.

Rainbow in a Jar

Things you will need:

· One gallon glass jar

· Food coloring

· Tape or record player

· “Rainbow Connection” or similar song on tape or record

· Water

What to do:

· Fill a gallon glass jar with water and place the jar where the children can observe it from all sides.  This works best if the water sits overnight so that the currents from the top can subside.  Diffusion will then occur at a slow and natural pace.

· Play the song “Rainbow Connection” or a song of your choice on a tape or record player.

· Place one drop each of the primary colors (red, yellow, blue) in the jar.  Dropping the colors in from a height of three to five centimeters will cause the color streams to go deeper.

· Observe the colors as they slowly spread through the water, forming interesting shapes and patterns as they blend into the colors of a rainbow.  Note: This is not a time for teacher talk.  Give the children a chance to reflect quietly as the music plays.

This is what happens:

· Although we all need quiet, peaceful times each day, it’s often difficult to convince young children that this is a good idea.  It helps if they have something to do as they relax.  In this activity they watch colors float through water in beautiful designs and also see primary colors blend to create secondary colors.  Peaceful music helps set the mood for calm relaxation.

Color My Petals

Things you will need:

· Food coloring 

· Water

· Glass or jar

· White flowers (Queen Anne’s Lace, mums, etc.)

What to do:

· Choose a white flower.  Cut off all but fifteen centimeters (six inches) of the stem.  Cut the stems off at a slant.

· Mix up a colored water solutions by adding ten drops of food coloring to sixty milliliters, quarter of a cup, of water.

· Place this colored mixture in the glass.

· Place the flower stems in the solution to allow the stem to pull the colored water up into the flower.  The blossoms will gradually take on a pastel hue of the color they have drawn up.

· Have the children observe the solution, watching for an appearance of color in the flower.  The teacher should explain that normally a plant has roots that begin the work of transporting water up the stem.  Describe the roots of a plant, then the stem, with its function of fluid transportation and support.  The leaves serve to make food and the flower produces seeds.  All parts need water and get it through the plant’s “plumbing” system.  This experiment shows that happening.

· When flowers have been colored, they may be dried, put in an arrangement or given to the children.

This is what happens:

· Late summer each year the roadsides and the country are filled with a lovely white lower called Queen Anne’s Lace.  This relative of the carrot is an excellent subject for an experiment that shows the movement of water though a plant.  Traditionally celery is placed in colored water and the results show the colored water ascending through the celery stalk to the top of the stem.  This project does the same but the end products are gently colored blossoms instead of red celery.

Rainbow Rain

Things you will need:

· Tempera paint – three primary colors

· Large sheets of paper

· Easels or upright painting boards

· Large easel paint brushes

What to do:

· Mix the tempera paints with water so that each of the three colors is a different thickness from thin to thick.

· With paper attached to the vertical or paint stand, demonstrate or suggest to the children that they fill a brush with paint and press it hard against the top of the paper to make the paint run down the paper.

· Talk about which paints travels fastest, thick or thin?  What happens when red paint runs into blue?  Discuss the colors the “rain” has made.

This is what happens:

· Raindrops falling down a windowpane on a rainy day are a part of most children’s memories.  This activity captures the essence of that experience, adding to it the colors of the rainbow we love to see at the end of a shower.  As the children work with paint of various colors and thickness they learn how colors blend and how liquids flow while creating a permanent portrait of their raindrop memories.

Grow a Rock

Things you will need:

· Sugar

· Cotton string

· Clear plastic cups or jars – eight ounce size works well

· Sticks or straws

· Water

· Spoons

· Masking tape

· Markers

What to do:

· Fill your clear container about two thirds full with very hot water.  We use hot water as it allows more sugar to dissolve.  Add sugar, a spoonful at a time, stirring until each spoonful is dissolved before adding the next.  Keep adding sugar, a spoonful at a time, until no matter how much you stir, some sugar remains in the bottom of the cup.  This is called a saturated solution.  The water is saturated with sugar and will not hold any more.  As you are making the solutions, ask the children where they think the sugar is going.  What makes it disappear?  Anybody have any ideas about how we could get it back?  Don’t just listen to the children’s ideas, explore them.  “You think the water makes the sugar disappear?  How could we find out if it’s really gone?  Taste the cooking water.  You’re right!  The sugar’s just hiding, it dissolved.”

· Wet the string and tie a piece of it around a stick leaving enough hanging down to reach the bottom of the container.  Lay the stick across the top of the cup.  Tell the children that we are going to get rid of the water so we can have our sugar back.  What are their ideas on how this can or will happen?  Write down some of their ideas, asking questions to help clarify their thoughts.  Don’t make any judgements.  Instead, adopt a “let’s watch and see what happens” attitude.

· Place a piece of masking tape down the side of the cup and make a line to mark the water level.  This will allow the children to note the change more easily.  Tell the children that it will take many days for the water to go away.  Mark the water level every other day or however often there is a noticeable change.  It’s obviously to your advantage to do this activity in dry weather!  If you can place the cups near a radiator or other dry, cozy spot, so much the better.  As you note changes, encourage the children’s observations.  Answers are not the goal.  Most children don’t really understand them anyway.  Instead, stress “careful seeing”, writing down descriptive comments.  As the water starts to disappear, remind the children of other experiences they’ve had with evaporation such as cloths or paint drying, or puddles disappearing.

· When the water is completely evaporated, compare the sugar crystals to table sugar.  Break off some small pieces of sugar for the children to eat while you read some of the observations and ideas written about “growing sugar.”  The rest of the crystals can be sent home to share with family and friends.

This is what happens:

· While we will all agree that candy is hardly the most nutritious part of a child’s diet, for the good of science let’s give them a nibble.  Growing crystals is a way to teach children about the various forms of matter, how to make a solution and how to do a “real experiment”, with the end result a treat – rock candy.  Pure sugar – but at least it has no artificial colorings or flavorings!  The experiment can be done as a group activity but it is more fun for the children if they can each grow their own candy rock.  It’s really not that much more work.
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All Kangaroos, Please Step Aside

Things you will need:

· Cardboard

· Pencil

· Scissors

· Book

What to do:

· Draw a V-shaped pattern on a piece of smooth stiff cardboard.  Cut it out, making sure the corners are rounded.

· Hold a book in your left hand, with the binding pointing upward at an angle.  Place the cardboard shape on the book so that one arm hangs off the side.

· Hold a pencil along the side of the book.  Quickly move the pencil forward and strike the cardboard so that it spins and flies off the book.  In a few seconds, the cardboard will be back at your feet!

This is what happens:
· You have just made a boomerang.  Because of its shape, the boomerang returns to the thrower, continuing to spin in the same path without turning over.  Boomerangs, used by native Australians and usually carved from wood, can be used as weapons or for hunting or just for the fun of it.

That’s Swell

Things you will need:

· Prunes

· Raisins

· Small, clear glass

· Water

What to do:

· Place several prunes and raisins in a small, clear glass.  Pour water into the glass until the fruit is covered, then set the glass in a warm place.

· Check the glass each day for three days.  Look at the fruit and notice the size of the prunes and raisings.  You will see that they swell over this period of time.

This is what happens:

· Fruit is covered with a tough skin that holds the fibers inside.  However, this skin allows water to pass through it.  This process is called osmosis.  Water moves through the skin and swells the prunes and raisins.

· Do you know what prunes and raisins really are?  A prune is a dried plum, and a raisin is a dried grape.  The water is removed – just the opposite of what you did in your experiment – to make these dried shriveled fruits!

Giant Bubble Machine

Things you will need:

· Large bowl

· Water

· Four to five tablespoons dishwashing liquid

· Scissors

· Paper cup

What to do:

· Fill a bowl with about one-quart of water, then add four or five tablespoons of dishwashing liquid.  Stir the water slowly, but do not beat it, you do not want it to become sudsy.

· Cut a half-inch hold in the bottom of a paper cup.  Now, dip the rim of the cup (the edge from which you normally drink) into the soapy water.  Lift it slowly and blow through the small hold.  A giant bubble will float into the air.  Try to fill the air with several bubbles.

This is what happens:

· The soap helps the water cling across the rim of the cup and when you blow, it acts like a thin skin around the bubble of air – the bubbles you are making are really puffs of air surrounded by water!

Follow Me

Things you will need:

· String

· Water

· Cream pitcher, with a handle and spout

· Drinking glass

What to do:
· Cut a piece of string about one foot long and soak it in water for a few minutes.

· Tie one end of the string to the handle of the cream pitcher, and then fill the pitcher with water.

· Run the piece of string across the spout to the inside wall of the drinking glass.  Press the string to the glass with your finger and pull the pitcher away until the string is tight.  The pitcher should be several inches from the glass and slightly higher.

· Now tilt the pitcher until water pours out.  The water will roll down the string and go into the glass.

This is what happens:

· The stream of water coming from the pitcher has a strong surface film around it.  This film holds the water to the string, preventing it from dropping straight below.  The string guides the path of the water and leads it into the glass.  People who work in laboratories use this principle when they pour a solution from one container to another and must not spill a single drop.  They will place a glass rod across the spout of their pouring container and let the solution run along the rod into the other container.

Puffin’ Funnel

Things you will need:
· Funnel 

· Glass bowl

· Water

What to do:
· Set a funnel, small side up, on a counter top, then set a large glass bowl next to it.  Notice how high the tip of the funnel extends.  Fill the glass bowl with water to a level just below this point.

· Hold the funnel between your thumb and middle finger, keeping your index finger over the small opening.  Push the funnel into the water until it touches the bottom of the bowl.  Raise your index finger slightly.  You will feel a puff of air blown at your finger.

This is what happens:

· When you are holding the funnel with your finger over the tip, a quantity of air is inside the device.  As you press the funnel to the bottom of the bowl, this air remains trapped inside the funnel – your finger blocks it from the top and the water blocks it from below.  When you remove your finger, the pressure of the water pushes against the air inside the funnel and forces it out through the small hole.  If you used a glass funnel, you could see the water level rise inside the funnel as the puff of air hit your finger!

Please Squeeze

Things you will need:

· Your hand

· Raw egg

What to do:
· Make sure your hand does not have any rings or hard objects on it.  Then, hold a raw egg in your hand over the sink.

· Now squeeze your hand closed.  Don’t be afraid to squeeze as hard as you can.  The egg does not break!  Can you explain why?

This is what happens:

· When you crack open an egg the normal way, you usually his it against something hard.  The force is concentrated on only one area, and this spot in the shell breaks.  However, squeezing the egg in your hand spreads the force over a much larger area.  The egg can withstand this pressure because it is shaped like an arch, and an arch is extremely strong.  Builders know this fact and use the arch in many kinds of construction.

Please Comb Here – Opposites Attract

Things you will need:
· Water faucet

· Plastic comb

What to do:

· Turn on a water faucet and let a slow stream of water flow.

· Run a plastic comb through your hair a few times.  Now place the comb close to the water.  You will see that the flowing water bends to the side.

This is what happens:

· As the plastic teeth of the comb pass through your hair, they gather charges of static electricity.  These electrical charges attract those water molecules that are oppositely charges, and the stream bends in that direction.

Lemon Battery

Things you will need:

· Copper nail

· Zinc nail

· Steel wool

· Lemon

What to do:

· Scrub a copper nail and a zinc nail with a piece of steel wool until they are clean and shiny.  Rinse the nails under the faucet.

· Now poke the pointed ends of the nails into the center of a fresh lemon.  Space the nails about one inch apart and leave half of each nail protruding.

· Stick out your tongue and touch it across the tops of the nails.  You will feel a tingle.

This is what happens:
· You have just made a chemical battery and the tingle on your tongue was electricity.  The lemon contains acid and water, which reacts with the metals copper and zinc to produce a slight current that passes over your tongue.

Crystal Garden

Things you will need:

· Quarter cup of water

· Quarter cup of laundry bluing

· Quarter cup of salt

· One tablespoon ammonia

· Jar

· Spoon 

· Charcoal briquettes

· Bowl

· Food coloring in various colors

· Old pie tin

What to do:
· Place the water, bluing, salt, and ammonia in a jar, and stir thoroughly with a spoon.

· Set a singly layer of charcoal briquettes in a bowl, then pour the solution on top.  The solution should not cover the charcoal completely.  

· Put several drops of various shades of food coloring on the charcoal, leaving some areas plain.

· Set the bowl in an old pie tin and place the entire experiment in a quiet place.  The next day you will see gorgeous crystal formations covering the charcoal and sides of the bowl.

This is what happens:

· There are many small spaces inside the charcoal briquettes, and the solution was drawn into these areas.  As the water evaporated, the salt remained there, forming crystals.  The crystals have similar spaces themselves, and the solution continued to be sucked up and evaporated.  Thus the delicate formations continued to grown by attaching more salt to the ends of existing crystals.

Froth Broth

Things you will need:

· One teaspoon sugar

· Small glass

· Water

· Yeast

What to do:

· Place a teaspoon of sugar in a small glass.  Then fill the glass with warm water and stir until the sugar is dissolved.

· Add one package of dried yeast to the glass.  Mix.

· Let the mixture sit for about half an hour.  Son you will see frothy foam creeping over the rim of the glass.

This is what happens:

· Dried yeast is really a group of live organisms that are in an inactive state.  In this experiment, however, the sugar solution provides food and water for the yeast, allowing the yeast cells to multiply.  The yeast break down the sugar into alcohol and carbon dioxide – the carbon dioxide produces the bubbles you see.  This breaking-down process is called fermentation.

http://www.fatlion.com/science/slime.html
Slime and Polymers 

Things you will need:

· Elmer®'s White Glue (be sure and use Elmer's only; not the 'Washable' type)

· Borax (sodium tetraborate, available from your local supermarket. Look for Borax™ in the laundry detergent section.)

· Water

· Ziploc® or other sealable plastic bags

· Stirring item such as a spoon or craft sticks

· A jar or large cup

· A bowl

What to do:

· In the bowl, mix an equal quantity of the Elmer's glue and water.  Mix well with a spoon or leftover Popsicle sticks. 

· In the jar or water cup, we'll make a saturated solution of borax. Combine a tablespoon of borax powder with a cup or so of water and stir.  It's easier if you use a jar with a lid as you can then screw on the lid and shake the mixture well.  If all of the borax powder dissolves, then you need to add a bit more.  When you get to the point where no more borax will dissolve, then the solution is saturated.  

· Now, add about two tablespoons of the borax solution to the bowl with the glue and water mixture and stir quickly.  The resulting mixture should be slimy or gooey.  You can save your slime for a long time by putting the 'stuff' into sealable plastic bags.  If your slime dries out, you can add a bit of water back into it.  If it gets too dry, you'll have to start over.  

This is what happens:

· When you mix Elmer's glue with a bit of water, you make a substance that is known as a polymer (polyvinyl acetate) and that the borax solution (sodium tetraborate) is a 'cross-linking' substance that binds the polymer chains together to make the glue solution thicker.  So, as the polymer chains get more 'bound-together', it gets harder for them to move around, and your slime starts to be more like Silly-putty™.  Experiment with adding more borax solution to see if this indeed makes the slime thicker or thinner. 

· Knowing just how much Borax solution to add is the trick to this experiment. If you add too little, your slime will contain excess glue (the polymer part) and it will be sticky. If you add too much, your slime will be very wet (too much 'cross-linking').  Touch your slime with your hands when it doesn't look like a liquid anymore. If your slime feels sticky, try adding a little Borax solution.  If your slime feels very wet and slippery (but is not still runny), remove it from the container and kneed it in your hands.  In a few minutes, any extra Borax solution will evaporate or be absorbed. 

http://www.fatlion.com/science/isotropy.html
Iso/Thixotropy

Things you will need:

· Cornstarch

· Water

· Large bowls  

What to do:

· Place about a cup of cornstarch in a large bowl and add about a 1/4 cup of water to the cornstarch. Keep adding water until the mixture appears somewhat thicker than pancake batter.  

· With the hands, take a handful and knead the mixture, like you would bread dough.  As the mixture is agitated or squeezed, it will become firm as long as continuous kneading or pressure is exerted. 

· As soon as the pressure stops, the mixture will revert to its original form and 'pour' through your fingers. Even though the cornstarch and water is a liquid, you can form the stuff into a ball if you can squeeze and knead it quickly enough.

· The sensation of this in the hands is unique and must be experienced to be believed.  

This is what happens:

· This experiment demonstrates iso- and thixo-tropy properties of certain emulsion (fluid mixtures). 

· Isotropy is the property of a fluid to become firm when agitated.  This is what you're experiencing with the cornstarch and water.  You can also see this while walking on wet sand at a beach.  The sand firms up below your feet as you first touch the sand and then becomes more fluid, as your feet sink into the sand, just a moment later.  If you run over the sand, the sand will feel very firm.  If you walk slowly, your feet will sink below the surface with each step. 

· Thixotropy is the opposite of isotropy in that the fluid mixture becomes more fluid (less firm) as it is agitated.  An example of this is where you strike the end of a ketchup bottle to get ketchup to come out of the bottle.  The striking force temporarily causes the ketchup become 'runny' and it flows more easily from the bottle (and on to your new clothes).  Another example is the infamous "quicksand".  If you 'thrash' around in the quicksand, you will sink "quicker" because all that 'wiggling' causes the sand to liquify. 

