
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science

	Recommended  Days of Instruction:  2
	(one day equals 45 minutes)

	Standard(s) addressed:  

	5-4 The student will demonstrate an understanding of properties of matter. (Physical Science)

	Properties of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-4.7: 
Illustrate the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot be easily separated.

	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Matter and Its Properties: Changes in Matter

http://player.discoveryeducation.com/index.cfm?guidAssetId=85B1D471-15A4-4294-88E2-43497FD983F4&blnFromSearch=1&productcode=US
Through everyday examples, students will see how they benefit from changes in matter and will understand that matter is changing everywhere around them. The different characteristics and samples of physical changes and chemical changes are shown, including changes in state. Common chemical changes, such as the burning of paper, the baking of a cake, and the rusting of a car are shown through colorful imagery.

Chemical Changes in Everyday life
http://www.ric.edu/faculty/ptiskus/chemical/

	See Science Module 5-4.7
Lesson adapted from ideas and materials found in The Best of Wonderscience: Elementary Science Activities by James Kessler, Andrea Bennett, Delmar Publishers, 1997.
	From the South Carolina Science Support Documents:

Assessment Guidelines:

The objective of this indicator is to illustrate the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot be easily separated; therefore, the primary focus of assessment should be to give or use illustrations such as pictures, diagrams, or word descriptions showing that a chemical change has occurred when substances were mixed together.  However, appropriate assessments should also require students to identify substances that are chemically combined from a mixture because they cannot easily be separated; or recognize chemically combined mixtures as new substances that cannot easily be separated.




Fifth Grade
Science Module 

5-4.7
Properties of Matter
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-4.7:  Illustrate the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot be easily separated.

Taxonomy level:  Understand Conceptual Knowledge (2.2-B)
Previous/Future knowledge: Students have not been introduced to the concept of substances chemically combining in previous grades.  In 7th grade, students will further develop this concept of chemical changes and reactions (7-5.9 and 7-5.10).

It is essential for students to know that under certain conditions, substances can chemically combine when they are mixed, and the new substance formed cannot easily be separated into the original components.  When substances chemically combine, a new substance is formed that has different properties from the original substances that were mixed to form it.  

Some examples in which new substances are formed might include: 

· To make a cake, you can mix flour, water, egg, oil, and sugar, but after baking in the oven, the cake has different properties. 

· Adding vinegar to baking soda will produce a gas. If the liquid is evaporated, a salt will remain. 

· When steel wool is exposed to water, rust is formed. 

It is not essential for students to know the conditions for a chemical change or reaction to occur.

Assessment Guidelines:

The objective of this indicator is to illustrate the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot be easily separated; therefore, the primary focus of assessment should be to give or use illustrations such as pictures, diagrams, or word descriptions showing that a chemical change has occurred when substances were mixed together.  However, appropriate assessments should also require students to identify substances that are chemically combined from a mixture because they cannot easily be separated; or recognize chemically combined mixtures as new substances that cannot easily be separated.

Teaching Indicator 5-4.7: Lesson A  “Chemical Reactions”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. FOSS Mixtures and Solutions provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson: 
This lesson requires common household chemicals such as Epsom salt, vinegar, laundry detergent, hydrogen peroxide and yeast. To review safety considerations for these substances, go to https://chemtracker.stanford.edu/gdnchemsafety.  The chemicals were chosen for these activities based on materials that would be appropriate for elementary students to handle. However, safety precautions such as wearing goggles, hand washing, and no tasting of chemicals should be emphasized by the teacher.
Misconceptions:
A chemical reaction occurs in isolation from its surroundings.
Safety Note(s):

Have students wear goggles.  Wash hands after investigations. Provide paper towels to wipe up accidental spills.  If possible, have students perform investigations within an enclosed tray.   Caution students not to taste anything. 
Lesson time:
2 days (1 day equals 45 minutes)
Materials Needed:

Activity One:
For each group:
Iron Nail
small piece of sandpaper 
test tube or clear plastic cup 
vinegar
Activity Two:

For each group: 

powdered laundry detergent
Epsom salt, warm water
measuring spoons, 1 clear plastic cup, 3 small paper cups

medicine dropper or pipette
food coloring
stirring stick, such as a craft stick or plastic spoon
Activity Three:  

For each group

3 % hydrogen peroxide
water, measuring spoons
yeast, cup, thermometer, stop watch or timer
stirring stick or plastic spoon
Focus Question(s):  
What is a chemical change or reaction?  How do we know if a chemical reaction is occurring?  
Engage:

Ask students: What does frying an egg, lighting a firecracker, and a rusty bike have in common?  After giving students time to respond, tell them these are all examples of chemical changes, also called chemical reactions.  Chemical changes are part of our everyday life.  The lesson today features 3 activities in which students will experience chemical changes or reactions.  They should focus on making both quantitative and qualitative observations to discover more about these changes.
Explore:
Arrange students in groups of 3 or 4 students.  Each student should have a student data sheet.  Briefly go over the three activities as well as safety rules for conducting chemistry investigations.  Make sure students wear safety goggles or glasses.  Students will rotate from one station to another, spending about 10 – 15 minutes at each station. If you have 6 student groups, you will need to repeat each station twice, so that students can finish in approximately 40 – 45 minutes.  Have students decide on student roles such as timer, recorder, etc. so that everyone participates before beginning the activities.
Activity One:

1)  Pour about two inches of vinegar into your test tube, clear plastic cup or clear glass (be extra careful if using a glass container).

2.)  If you are using a test tube, position it in the test tube rack once you have poured in the vinegar.

3.)  Take the nail and sand down the tip end of the nail with the sandpaper (make sure that you have a long nail to stand in the vinegar).

4.)  Place the nail to rest in the vinegar.

Watch and in a few minutes you should see bubbles appear in the test tube around the iron nail. These bubbles are hydrogen bubbles. This is a gas.  When two or more materials are combined and a gas is given off, this may be the sign of chemical change.
Activity 2:

Scientists also get clues that a chemical reaction may have happened when two or more liquids are added together and a solid is produced.  This solid is called a precipitate.

Procedure:

1. Place ½ cup of warm water into the 9 oz. cup. Add 1 teaspoon of laundry detergent and stir gently until no more detergent will dissolve.
2. Place 2 tablespoons of warm water into one of your smaller cups.  Add 1 tablespoon of Epsom salt and stir until no more Epsom salt will dissolve.  

3. Add 3 drops of food coloring to the Epsom salt cup and stir.

4. Use a medicine dropper to pick up some of the colored Epsom salt solution.  Put the end of the dropper into the detergent solution and squeeze gently.  Look from the side so that you can see what happens?

5. What did you observe?  (One sign of a chemical reaction is that a new material is produced.  This material is called a precipitate).

Activity 3:

A change in temperature is another clue that a chemical reaction may be going on.  In some chemical reactions, the temperature goes up and in others the temperature goes down.

Procedure:

1. Use the chart below to record your data.

	Time in seconds
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	Temperature

ºCelsius
	
	
	
	
	
	
	
	
	
	
	
	
	


2. Pour 2 tablespoons of hydrogen peroxide into a cup.  Add 1 Tablespoon of water.  Place the thermometer into the cup.  Hold the thermometer and the cup so they do not fall over.  Read the temperature and record it in the chart under 0.  

3. Measure out 1 teaspoon of yeast.  Have one partner read the thermometer and another student should read the stopwatch or timer.  
4. Dump all the yeast in the cup.  Gently swirl the cup while one partner calls out the timer every 10 seconds.  When each 10 seconds is called, another partner should call out the temperature.  The third partner should record the temperature in the chart.  What do you observe?
Explain: 
Discuss the student observations upon completion of the three activities.  Compare data and look for trends.  Ask students to think about general statements they can make about chemical changes.  In activity one, students should have noticed that a new substance was created.  This is known as a precipitate.  In activity two, students should have observed bubbles around the nail. These bubbles are hydrogen, formed due to a chemical reaction. In activity three, students should observe and record a temperature change over time.
Go to Examples of chemical change in everyday life http://www.ric.edu/faculty/ptiskus/chemical/.  This site gives good information in a visually appealing format.  
Extend:
Chemical reactions are part of what we see and do every day.  Ask students to figure out which chemical reactions are described in the following riddles:
1. This chemical reaction takes place in the sun. (nuclear fusion)

2. Curly hair can be quite an attraction, when it used to be straight. (Perm)

3. The stuff that you eat will do you no good if this chemical reaction doesn’t happen.  (Digestion)

4. Green plants use this reaction to make food.  (photosynthesis)

5. Bright streaks of color light up the sky in early July.  (fireworks)

6. The tiny flashlights in the sky just as day turns to night. (fireflies/lightning bugs)

7. Food is extra good when cooked this way, and the fuel to do it turns from black to gray.  (charcoal burning)

8. Shiny metal can turn disgusting.  (rusting)
Ask students to prepare an oral or written response to the following question: 

How is a chemical change different from a physical change, such as change of state, or mixing sugar and water together to get a solution? How do we know a chemical change (reaction) may have occurred?
(A chemical reaction is the combination of two substances to form an entirely new product. A reaction is not always caused by mixing two substances together. Some signs that a chemical reaction or change may have occurred include the formation of a gas, formation of a precipitate, change in temperature, sound or light being given off, a color change).
Name__________________________

Student Activity Data Sheet.

How do you know if a chemical change is occurring?
Activity One:

1)  Pour about two inches of vinegar into your test tube, clear plastic cup or clear glass (be extra careful if using a glass container).

2.)  If you are using a test tube, position it in the test tube rack once you have poured in the vinegar.

3.)  Take the nail and sand down the tip end of the nail with the sandpaper (make sure that you have a long nail to stand in the vinegar).

4.)  Place the nail to rest in the vinegar.

What do you observe?  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Activity Two:
Procedure:

1. Place ½ cup of warm water into the 9 oz. cup. Add 1 teaspoon of laundry detergent and stir gently until no more detergent will dissolve.
2.  Place 2 Tablespoons of warm water into one of the small cups. Add 1 Tablespoon of Epsom salt and stir until no more Epsom salt will dissolve. 
3. Add 3 drops of food coloring to the Epsom salt cup and stir.
4. Use a medicine dropper to pick up some of the colored Epsom salt solution.  
5. Put the end of the dropper into the detergent solution and squeeze gently.  Look from the side so that you can see what happens?

What did you observe?  

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Activity Three
1. Use the chart below to record your data.

	Time in seconds
	0
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	Temperature

ºCelsius
	
	
	
	
	
	
	
	
	
	
	
	
	


2. Pour 2 tablespoons of hydrogen peroxide into a cup.  Add 1 Tablespoon of water.  Place the thermometer into the cup.  Hold the thermometer and the cup so they do not fall over.  Read the temperature and record it in the chart under  0.  
3. Measure out 1 teaspoon of yeast.  Have one partner read the thermometer and another the stopwatch or timer.  
4. Dump all the yeast in the cup.  Gently swirl the cup while one partner calls out the timer every 10 seconds.  When each 10 seconds is called, another partner should call out the temperature.  The third partner should record the temperature in the chart.  What do you observe?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

Reflection:  What three changes did you observe?  __________________________________________________________________________________________________________________________________________________________________________________________________________
Standard 5-4: The student will demonstrate an understanding of properties of matter.





Indicator 5-4.7:  Illustrate the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot be easily separated.
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