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What s t he Matt‘g®

Program Description: This program defines matter and discusses solids, liquids, gases,
as well as the fascinating fourth stateradtter, plasma! Students will learn that atoms
and molecules are the basic building blocks of matter and that science can be seen
working all around us.

Learning Goals: By the end of this program students should have an understanding of
the following:

e Thatall matter is made of solids, liquids, gasses, or plasma
Plasma is the hottest state of matter in the order of states
Themore active particles are, the hotter a state of matter becomes
Temperaturés related to the hyperactivity of atomic partecle
Thedifference between mass and weight
Evaporations the transformation of a liquid into a gas
Condensationms the trasformation of a gas into a liquid
lonizationis the transformation of a gas ird@lasma
Freezingis the transformation of a kigd into a solid

Pre-Visit Activities

1. Ask students to identify two solids, two liquids, and two gases in theatesgbe
sure to place some examples in the room ahead of time).

2. How many different liquids can your students name? How about gases?

3. Discuss the different states of matter for H20 and the physical changes that take place
during evaporation, condsation, freezing, and melting.

Vocabulary (see below for definitions)

matter energy solid liquid

gas plasma volume thermometer
atom molecule density heat
temperature Celsius Fahrenheit electrons
PostVisit Activities

1. Repeat some dhe demonstrations fromtiweh at 6 s tphogramMat t er

2. Experiment with different liquids such as fresh water and salt water. Which one
freezes first? Which one boils first?

3. Create your own spill over cup and measure the volume of irregulaaipedrsolids in
the classroom. The amount of water displaced when the object is submerged in the
water is the volume of that object.

4. Using plastic baggies, rock salt, ice, sugar, vanilla, and cream, let students make ice
cream. Discuss how temperatufeets the states of matter.

4. Do the activities included at the end of thisdg.
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What 6s the Matter Sunshine State

SC.K.P.8.1

Sort objects by observable properties, such as size, shape, color, temperature (hot or cold),
weight (heavy or light) and texture.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.K.P.9.1

Recognize that the shape of materials such as paper and clay can be changed by cutting, tearing,
crumpling, smashing, or rolling.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.1.p8.1

Sort objects by observable properties, such as size, shape, color, temperature (hot or cold),
weight (heavy or light), texture, and whether objects sink or float.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.2.E.7.3

Investigate, observe and describe how water left in an open container disappears (evaporates),
but water in a closed container does not disappear (evaporate).
Cognitive Complexity/Depth of Knowledge Rating: High

SC.2.p.8.1

Observe and measure objects in terms of their properties, including size, shape, color,
temperature, weight, texture, sinking or floating in water, and attraction and repulsion of magnets.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.2.p.8.2

Identify objects and materials as solid, liquid, or gas.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.2.p.8.3

Recognize that solids have a definite shape and that liquids and gases take the shape of their
container.

Cognitive Complexity/Depth of Knowledge Rating: Low

SC.2.p.8.4

Observe and describe water in its solid, liquid, and gaseous states.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.2.p.8.6

Measure and compare the volume of liquids using containers of various shapes and sizes.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.3.p.8.1

Measure and compare temperatures of various samples of solids and liquids.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.3.P.8.2

Measure and compare the mass and volume of solids and liquids.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.3.p.8.3

Compare materials and objects according to properties such as size, shape, color, texture, and
hardness.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.3.P.9.1

Describe the changes water undergoes when it changes state through heating and cooling by
using familiar scientific terms such as melting, freezing, boiling, evaporation, and condensation.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.4.pP.8.1

Measure and compare objects and materials based on their physical properties including: mass,
shape, volume, color, hardness, texture, odor, taste, attraction to magnets.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.4.P.8.2

Identify properties and common uses of water in each of its states.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.4.P.9.1

Identify some familiar changes in materials that result in other materials with different
characteristics, such as decaying animal or plant matter, burning, rusting, and cooking.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.4.P.111

Recognize that heat flows from a hot object to a cold object and that heat flow may cause
materials to change temperature.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC5E.7.1

Create a model to explain the parts of the water cycle. Water can be a gas, a liquid, or a solid
and can go back and forth from one state to another.
Cognitive Complexity/Depth of Knowledge Rating: High

SC5P.8.1

Compare and contrast the basic properties of solids, liquids, and gases, such as mass, volume,
color, texture, and temperature.
Cognitive Complexity/Depth of Knowledge Rating: Moderate

SC.5.p.8.4

Explore the scientific theory of atoms (also called atomic theory) by recognizing that all matter is
composed of parts that are too small to be seen without magnification.
Cognitive Complexity/Depth of Knowledge Rating: Low

SC.5.P.9.1

Investigate and describe that many physical and chemical changes are affected by temperature.

Cognitive Complexity/Depth of Knowledge Rating: High

Stand
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Matter Anything that takes up space and has msal&d, liquid, gas, and plasma
Gas Particlesthatmove freely and can change shape and size.

Atom The smallest unit; the building blocks of life.

Temperature The measurement of thenergy of the particles in matter.

Energy The capacity to do work.

Plasma A supercharged, supeneated gas, such as the Northern Lights, plasma balls
and a Jacobds Ladder.

Molecule A particle formed from two or more atoms.

Celsius A way to measure temperatur@C is thefreezingpoint of water and 10C is
the boiling point.

Solid Tightly packedmolecules that cannot change shape or volume.
Volume A 3D region or space that gases and liquids can occupy.
Density The mas of an object divided by its volume.

Fahrenheit A way to measure temperaturg@2°F is the freezing point of water and
212°F is the boiling point.

Liquid Liquids are particles that touch one another but are free to move; they can change
shape, bubhot volume.

Thermometer An instrument that measures ttlgange in temperature.
Heat High temperature.

Electrons Negatively charged particles in all kinds of matter.
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Below is some followup information to encourage discussion aboute topics
covered during the program. There are some fun activities at the end for you and
your class to enjoy. You will find a recommended reading list at the end of the
guide as well.

Matter is anything that has mass and takes up spaleere are for states of
matter in the universe: solid, liquid, gas and plasma. Heat and sound are special types of
matter that are in motion, whereas energy, like light and radio waves, is not. Mass is the
amount of material or molecules in any object and it isramon characteristic among
all states of matter. Matter can be changed from one state to another by heating, cooling

or applying energy.

SOLID

Solids have a definite size and shape.
Inthe What 6 s t hReogrdvha the educator attersgt o finfdl ad n @&
Astretcho a Ilsounablé to glo so ddcduse it lisuatsolid. The
molecules inside solids are very tightly packed together, inhibiting their abilit
to move. Changing the shape would require a large amount of force or he
act upon it

Solids can become other states of matter like liquids and gases. Heating solids can
accomplish this by turning the solid into first a liquichglting and then a gas
(evaporation. In the show the educator gd&uid nitrogen to turn wateriquid) into

ice (ce). Thisice ¢olidis pl aced into volunteersd hands
began to melt due to the heat of the hand and turned back into a liquid.

LIQUID
Liguids have a definite size but not a definite shape.
The coloredliquid used in the prograns poured into various containers to
make it appear that there were different amounts in each. However, only
¥ the shape of the liquid changedot the size or amount thas in each
container. Liquids consist of matter that can flowaduse the molecules
are not as tightly packed together as they are in solids. Nearly all
“ substances become liquids at different temperatures.
[}

Liquids, like solids, can also change into other states of matter. Heating them
can turn them into a gas, afictezing can give them a solid form. The
rubbing alcoholl{quid) evaporates in your hand just as puddles do following

converted from a liquid state into, and carried off in, vapor. Zingea
liquid will form a solidi this is how ice cubes are made. A majority of tie
human body consists of water, which forms most of the human blood. W
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GAS
Gases do not have a definite shape or size.

' Gases are made of molecules that are so loosely packed that they easily
become separated from each other and move around freely. However, these
molecules that move without restraint are complex and are formed by atoms

closely bound together. The steamnfrthe heated water in the flask and the
air are examples of gas. They have no shape of their own, but can fill any
space or container they are put in. Ligihgped air can become ballesimaped

air just by blowing one up. Gases are everywhere and ghhowst are colorless and
transparent, a variety of them exist.

Like other states of matter, gases can be altered by heating or cooling. The bell jar
showed that steam, or heated gas, can be collected in the form of water. The gas has
condensed! A gmd example o€ondensationvould be getting out of the shower and the
mirrors are fogged. Also, on a hot day a can of soda will be wet.

PLASMA

Plasma is a supgpowered gas that can hold an electric current.

This state of matter is a bit differenbfn the other three. This gas is energized and
moves around so fast that as the molecules bump into each other they scra[}e
electrons off. For example, the sun is plasma. N1y

We illustrate plasma by using the small Tesla coil and™a\a—=/
fluorescent tube. TheeEla coil broadcasts an electric chargé0
which super charges the gas inside the fluorescent tube, causing it
to light up. This supecharged gas is plasma.
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Vacuum Pump
The vacuum pump shows that removing the excess pressure on an obje
allow it to expand. The air balloon expands because the gas inside can c
shape and size based on the environment. It will burst if the balloon can
stretch enough to suppothe size. However, the water balloon i
unchanged by the vacuum because liquid cannot change size, only s ap%\
Marshmallows are squishy because they have air in them. Inside the vacuum the
marshmallows will also expand like the air balloon becaudeef air pockets. These

air pockets will burst if they get too big causing the marshmallows to shrink when the
vacuum is turned off.

Unbreakable Water Balloon

A normal water balloon will break when thrown at something because the
water is not cushiad. The water pushes against the sides of the
balloon and the balloon breaks. The unbreakable water balloon is filled
with water and air. As it is thrown against something, the air inside of
the balloon cushions the water from breaking the balloon. witer pushes against the
air and the air gets smaller, protecting the balloon walls.

Soda Can Crush

We know that as air is heated, the molecules gain energy and sp
apart, and when air is cooled it shrinks. The soda can crush is a
demonstratio of this idea. The soda can is filled with enough water
cover the bottom and then placed on the hot plate. When it is boi

the can is turned upside down into a beaker of ice water. When

warm air inside the can begins to cool, it begins tankhin size.

However, because the opening of the can is blocked by water, it creates a vacuum,
causing the can to cave in.

.bN

Water to Ice
Using liquid nitrogen, we will demonstrate ©b
a |liquid to a solid. Liquid ni{#B20degeesdbs fr ee
all ows us to quickly change t hwthimearatter 6 s st at
of minutes.

Now, try the matterelated experiments on the following pages with your class.
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Recommended Reading

Cobb, Vicki and Kathy DarlingYou Gotta Try ThisMorrow Junior Books:
NY, 1999.

Cooper, ChristopherEyewitness Books: MatteDorling Kindersley: New York, 1999.
Fleisher, Paul.iquids and GasesLerner Publications: Minneapolis, 2002.

Gardner, RoberScience Projects About Solids, Liquids, and Gaseslow
Publishers, Inc.: NJ, 2000.

Gibson, Gay. Making Things ChangeCopper Beech Books: CT, 1995.

Hauser, Jill FrankeSuper Science ConcoctiongVilliamson Publishing: VT,
1997.

Hunter, RebeccaMatter. SteckVaughn Company: New York, 2001.

Newmark, Dr. Ann.Eyewitness Books: Chemistriporling Kindersley: New York,
2000.

Related Websites

www.teachervision.com

http://edtech.kennesaw.edu/web/matter.html

www.chem4kids.coiffiles/matter intro.html

www.brainpop.com

www.iit.edu/~smile/ch9525.html

http://ksnn.larc.nasa.gov/k2/s statesMatter v.html

http://home.howstuffworks.com/scienpeojectsfor-kids-statesof-matter.htm



http://www.teachervision.com/
http://edtech.kennesaw.edu/web/matter.html
http://www.chem4kids.com/files/matter_intro.html
http://www.brainpop.com/
http://www.iit.edu/~smile/ch9525.html
http://ksnn.larc.nasa.gov/k2/s_statesMatter_v.html
http://home.howstuffworks.com/science-projects-for-kids-states-of-matter.htm
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What 6s in the
Materials Needed:
Paper cup zip lock baggie filled with water
Pencil one empty zip lock baggie
baggie filled with a rock or ball

Method:

Hold up a zip lock bag containing the solid (rock or ball, etc.). Introduce the term

Asolid, 06 then t ake o0 utlookahitefeebithbetce@oes.ittakeAs k t he
up space? Does it have weight? Does it keep its shape? Ask for other examples of

solids and other properties that solids have. Record their answers on a chart or chalk

board. Hold up the baggie containingthéewar and i ntroduce the tern
similar questions regarding the shape, weight, etc. of the liquid. Pour the water into the

cup to demonstrate that water changes shape. List other liquids, discuss their properties,

and record t hrse Blewairidte thettrsrdy engpty Baggee and seal it. Ask

the questions: What's in the baggie? Does it take up space? Does it have weight?

(Accept the answer "no".) Does it keep its shape? Let air out of the bag and ask the

children where it went. Bcuss other properties and other gases, if any, that children may

know the names of. Record these on the board. Let them inhale and see how lungs

expand like a balloon. Review the board or chart, discussing the properties of solids,

liquids, and gases.

Balloon Detectives

Materials Needed: ,

3 balloons for each group: one filled with frozen water, one with water, one with air
scissors for each group one empty bowl

chart paper and markers for each group

Method:

Divide students into equal groupBass out the materials above to each group. Tell the
children they are going to investigate the contents of the three balloons and write their
observations on the chart paper. The students should feel the frozen balloon and cut the
rubber off with sciss@:. Discuss what they see and feel. Do the same with the water
balloon, observing the properties of the water both when it is in the balloon and as they
pour it into the dish or bowl. Have the students again record their observations. Have the
children feelthe balloon with air. Students can let the air out and write observations.
Encourage the use of descriptive words such as "hard, invisible, wet, splashy," etc. and
discuss all the observations of all the gropsnmbine all the observations into one large
chart with the three headings: solid, liquid, gas. Try to accept all observations as valid.
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Art Matters
Materials Needed:
small pieces of paper in three different colors, one for each child in the class
confetti or very small colorful paper glue sticks construction paper

Method:

Begin by telling the children that all matter is composed of tiny particles called
molecules. Pass out the colored paper pieces. Have all children with one color come up
and demonstrate using their bodies what the outés in a solid might look likepacked

very tightly together; this is why a solid keeps its shape and may feel hard. The next
group of children come up and demonstrate how the molecules of a liquidrtetr

apart, moving slightly; this is what allows to pour a liquid. The third color group
demonstrates the molecules of a-das apart and moving rapidly. After this is complete
pass out white construction paper, confetti or little pieces of paper and glue sticks. Have
the students glue the cortfair small pieces of paper to the construction paper in three
ways to illustrate the pattern solid molecules are in, liquid, etc. Have the students clearly
label what each illustration is.

Chemistry Matters

Materials Needed:

vinegaralkaseltzer o baking soda 2 clear bottles
one holestopper/cork with a long rubber tube or straws inserted through it

Method:

Explain to the students that they will see how another gas, carbon dioxide, takes up space.
Gases are hard for children to deal with since they are invisible; children sometimes need
several experiences that demonstrate that air takes up space. Fattimeolihe top with

water. Put baking soda or alkaltzer in the second bottle; add vinegar, then quickly stop

up the bottle with the stopper, which has the hose or straws inserted in it. Place the other
end of the hose or straw in the bottle of watet abserve the action of the carbon

dioxide as it is released in the water. The reaction lasts for only a short time. Discuss

what happened, why, and what we learned about the gas.
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State whether the following items are
solid, liquid, gas, or plasma:

Smoke/Steam Rain drops Crayons

Ice Juice

Cloud Sun Chair




