Matter
Lesson #9: Introducing Physical and Chemical Changes
Time Frame: 60 minutes
Learning Standards: 

Science
Physical Science: States of Matter

1) Compare and contrast solids, liquids, and gases based on the basic properties of each of these states of matter.
2) Describe how water XE "water"  can be changed from one state to another by adding or taking away heat XE "heat" .
Skills of Inquiry

1) Ask questions and make predictions that can be tested.
2) Recognize simple patterns in data and use data to create a reasonable explanation for the results of an investigation or experiment.

Student will be able to:

1) Describe and explain the differences between physical and chemical changes.  
2) Define solution and suspension and explain how mixtures of matter can form solutions and suspensions.  

Resources and Materials: 
	Item
	Amount

	Science notebooks 
	

	Play-Doh
	2 containers (in bin)

	Paper (not provided)
	(in classroom)

	Salt
	1 container (in bin)

	Sugar
	1 container (in bin)

	Plastic bowl
	1 (in bin)

	Flashlights
	2 (in bin)

	Beakers
	2 (in bin)

	Water (not provided)
	(in classroom)

	Flour
	1 container (in bin)

	Spoons
	20 (in bin)

	Corn oil
	1-2 (in bin)

	Food coloring
	5 boxes (in bin)

	Glass or plastic jar
	1 (in bin)

	Lighter
	1 (in bin)

	Candle
	1 (in bin)

	Clay
	1 box (in bin)

	Aluminum foil
	1 (in bin)

	Baking soda
	1 box (in bin)

	Vinegar
	1 bottle (in bin)

	Balloons
	2 bags (in bin)

	Glass flasks
	3 (in bin)

	5 x 8 index cards
	200 (in bin)


Focus Activity:  Give each of the students a piece of Play-Doh.  Ask the students to make something using the Play-Doh.  Then ask the students to answer the following question in their science notebooks:  Is the Play-Doh still made of the same kind of matter or did it change after you made something with it?    
Introduction:  Introduce the idea of physical changes.  Explain that matter can be mixed, separated, or be in a different state but if it is still the same type of matter then this is a physical change.  All types of matter (solids, liquids, and gases) can undergo physical changes.  Relate this water changing states (i.e. ice, liquid water, and water vapor are all the same type of matter).  
Activity:  

1) Rip a piece of paper.  Ask the students: has the type of matter in the paper changed?  Or is it the same?  Mix some sugar and salt in a bowl.  What is in the container?  Are the types of matter the same or different?  Show a melting piece of ice.  Review that this is a physical change because both ice and liquid water and made of the same type of matter – water.  
2) Many examples of physical changes involve mixtures – mixing two or more types of matter together.  All mixtures can be separated.  Many types of matter are mixed with water.  Get two beakers with water.  Add some salt to one beaker and some flour to the other beaker.  Ask student helpers to stir each beaker so that they are both well mixed.  Darken the room and use a flashlight to illuminate the contents of each beaker.  Ask students to share their observations and discuss as a class. (Extension: You can ask students to think about how these mixtures could be separated.)  
3) Write the words solution and suspension of the board.  Tell the class that the salt and water represents a solution and the flour and the water represents a suspension.  Get ideas from the students about how to define each term.  Write the definitions on the board.  

Solution: a mixture, one type of matter is dissolved in another type of matter 

Suspension: a mixture, one type of matter is finely spread out in another type of matter

4) Give each student a 5x8 note card and ask them to fold it in half both ways (creating 4 sections).  Instruct them to complete a vocabulary card for physical change by doing the following in each section (post these instructions on the board):

a. Write the idea: Physical change

b. Define physical change: a change occurs but the kind of matter stays the same (mixtures, solutions, suspensions, phase changes)
c. Draw a picture of a physical change.  

d. List 2 examples of physical changes.  

5) Do a demonstration for the class showing physical changes.  Pour about 3 inches of water into the large glass jar.  Pour a layer of oil on top of the water and allow the layers to settle.  Review density of liquids as necessary.  Discuss the water and oil as a mixture (physical change).  Add one drop of food coloring and observe the results.  Then, add salt to the top.  Stop, and observe the effects.  Add more salt (of different amounts) to repeat the effects.  Discuss the following questions with the class.  What happens when we pour the salt on the oil?  Does the salt dissolve in the oil?  Does the salt dissolve in the water?  Does this demonstrate a solution?  A suspension?  Explain.  
6) Explain that physical changes are one type of change but there are also chemical changes.  Show the class several demonstrations showing chemical changes.

a. Light a lighter.  Discuss the flame.  Is the matter changing?  (Discuss light and heat (or cold) as signs of chemical changes)

b. Mix baking soda with vinegar in a flask and put a balloon on top.  Discuss the production of a gas.  Is the matter changing?  (Discuss gas production as a sign of a chemical change)
c. Baking is a good example of a chemical change.  If time permits, you can bake something with the class.  At the very least, discuss baking.  Can the ingredients be separated back out after baking?  

7) Give each student a 5x8 note card and ask them to fold it in half both ways (creating 4 sections).  Instruct them to complete a vocabulary card for chemical change by doing the following in each section (post these instructions on the board):

a. Write the idea: Chemical change (reaction)

b. Define chemical change: two or more kinds of matter react to form different kinds of matter (this can be related to bonding)
c. Draw a picture of a chemical change.  

d. List 2 examples of chemical changes.  

8) Attach the candle to the table using the clay.  Cut out a small piece of aluminum foil (approximately 1 inch by 4 inches) and fold it in half.  Place a tiny amount of sugar at one end.  Hold the sugar (in the foil) a little bit above the tip of the flame of the candle.  Ask students to observe and describe the results.  Discuss this demonstration as a chemical reaction.  What was produced?  What happened to the sugar?  
Closure:  Read off examples from the list below of physical and chemical changes.  Ask students to identify the type of change in each example using active participation:  Students should hold up one finger to indicate a physical change and two fingers to indicate a chemical change.  Read an example, give all the students time to think, and then ask the students to reveal their hands.  Discuss any examples that cause confusion with the class.  If time permits, you can also get ideas for other examples of physical and chemical changes from the students.
· Cars rusting
· Adding water to orange juice

· Eating and digesting a piece of chocolate

· Burning wood in a fire
· Making salad dressing

· Baking bread

· Running a car engine

· Taking a shower

· Making Kool-aid (or other powdered drink)
Assessment: Science notebook responses, definitions of physical and chemical changes, participation in class observations and discussions, active participation in differentiating between physical and chemical changes
