
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science 

	Recommended  Days of Instruction:  6
	(one day equals 45 minutes)

	Standard(s) addressed:  

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

	

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-4.8:

Explain how the mixing and dissolving of foreign substances is related to the pollution of the water, air, and soil.

	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
Junior Environmental Scientist: Air: Pollution and Solutions

http://player.discoveryeducation.com/index.cfm?guidAssetId=5D6C56BB-FD93-4BBB-A62C-F2FD1B3E6AE2&blnFromSearch=1&productcode=US
Students learn ways to prevent air pollution and how to identify air as a resource. The effects of air pollution are examined, as are ways that young people can help.
Junior Environmental Scientist: Land: Pollution and Solutions

http://player.discoveryeducation.com/index.cfm?guidAssetId=0915FF0D-93AE-4EE6-9F75-7889EABFF38A&blnFromSearch=1&productcode=US
The program examines how land is a resource, how that resource is threatened by human activities, and what young people can do to help.

Junior Environmental Scientist: Water: Pollution and Solutions

http://player.discoveryeducation.com/index.cfm?guidAssetId=9B737524-A308-443B-BF3E-0A0448DDFEA4&blnFromSearch=1&productcode=US
Students identify how water is a resource, how water can become polluted, and what they can do to help.
Water Pollution
http://www.chewonki.org/cleanwater/water_pollution.asp
Water Treatment Process

http://water.epa.gov/learn/kids/drinkingwater/watertreatmentplant_index.cfm
Soil Pollution
http://garden.lovetoknow.com/wiki/Long_Term_Effects_of_Soil_Pollution
Facts about Soil Pollution

http://www2.scholastic.com/browse/article.jsp?id=3747551
Oil spill and Wave Action http://response.restoration.noaa.gov/audience_subtopic_entry.php?entry_id=272&subtopic_id=27&audience_id=2
Green Lifestyles

http://www.nwf.org/rrgreenzone/  
Air Pollution http://environment.nationalgeographic.com/environment/global-warming/pollution-overview.html

	See Science Module 5-4.8

	From the South Carolina Science Support Documents:

Assessment Guidelines:

The objective of this indicator is to explain how the mixing and dissolving of foreign substances is related to the pollution of water, air, and soil; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how foreign substances cause pollution of water, air, or soil pollution when mixed or dissolved in them.  However, appropriate assessments should also require students to recognize pollution of water, air, and soil as being formed from foreign substances mixed or dissolved in them; or summarize the relationship between water, air, and soil pollutions and the mixing and dissolving of foreign substances.




Fifth Grade
Science Module 

5-4.8
Properties of Matter
Lesson A - C

From the South Carolina Science Support Documents:
Indicator 5-4.8: Explain how the mixing and dissolving of foreign substances is

related to the pollution of the water, air, and soil.

Taxonomy level:  Understand Conceptual Knowledge (2.7-B)   
Previous/Future knowledge:  In 3rd grade (3-3.1), students were introduced to the concept of sediment when they classified rocks and soils.  They were also introduced to Earth’s water features (3-3.5).  In 4th grade (4-2.6), students explained how organisms cause changes in their environments (for example, humans polluting the air and dumping toxins into waterways).  In 7th grade (7-4.6), students will explain the importance of conservation of resources (including water, air, and soil). 
It is essential for students to know that foreign substances can mix with and dissolve in water, air, and soil resulting in pollution. 

· These foreign substances are often produced as a result of activities associated with industry, agriculture, burning fossil fuels, or other processes associated with human activities. 
· The greater the amount of the foreign substance, the more concentrated or harmful the pollution can be. 
It is not essential for students to know exactly what kinds of foreign substances are responsible for pollution of water, air, and soil.  Students do not need to know about point and nonpoint sources of pollution. 

Assessment Guidelines:

The objective of this indicator is to explain how the mixing and dissolving of foreign substances is related to the pollution of water, air, and soil; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how foreign substances cause pollution of water, air, or soil pollution when mixed or dissolved in them.  However, appropriate assessments should also require students to recognize pollution of water, air, and soil as being formed from foreign substances mixed or dissolved in them; or summarize the relationship between water, air, and soil pollutions and the mixing and dissolving of foreign substances.

Teaching Indicator 5-4.8: Lesson A – “Pollution”
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.

Misconceptions:
1. When things dissolve they “disappear.”

2. Materials can only exhibit properties of one state of matter.

3. Melting and dissolving are confused.
4. Gases are not matter because most are invisible

5. The ocean is infinite so pollution is not a problem.
6. The oceans' resources are limitless.
7. My personal actions don't impact the oceans.
8. To us the atmosphere seems very thick, but compared to the Earth, it is only a thin skin of gas. Seeing how thin it should help us realize how easily it could be filled with pollutants.

9. Besides giving us the oxygen we need to breathe, the air also shields us from harmful ultraviolet radiation and small meteors. The atmosphere also helps hold in the warmth of the sun and spreads the warmth more evenly over the Earth's surface.  It also carries water from the oceans to the land by way of clouds and rain.

Safety Note(s): 
Students should wear goggles during investigations.  Provide paper towels for quick clean up of spills.  Avoid eating during science investigations.  If possible, perform investigations within an enclosed tray, such as a cafeteria tray.  
Lesson time:
2 days (1 day equals 45 minutes)
Materials Needed:

1. Boxes of oatmeal

2. 1 or 2 oz paper cups to dip oatmeal with

3. Brooms and dustpan

4. Wide roll of paper 20 feet or longer

5. Masking tape

6. 20 sheets of cardstock (see preparation)
Prepare ahead of time:
1. Draw river outline on the paper (Tape sides down).
2. Label one side of cardstock: Nine pages of wells, five pages of springs, three pages of underground rivers, two pages of ponds, one page for lake.
Clean Water Activity:
Each group will need:

· a paper towel

· scissors

· a funnel

· clean sand (from the beach or the sandbox)

· 2 clear glasses or jars

· a spoon

· water

· dirt, sticks, bits of trash 
Focus Question(s): 

How can we use our knowledge about mixtures and solutions to solve everyday problems in our environment?  

Based on what we have learned about mixtures and solutions, how would we define air, water, and soil?  
Engage: 
Ask, how can we use our knowledge about mixtures and solutions to solve everyday problems in our environment?  Based on what we have learned about mixtures and solutions, how would we define air, water, and soil? Have students discuss in groups their thinking.  Share their responses in whole group discussion.  (Air, soil, and water are mixtures). 

We are going to simulate what happens to runoff (pollution from soil and water that ends up in a river) as it travels from its source to its mouth.
Process
1. Have students line up on either side of the river. Place cardstock along the sides of the river.  (Students should not be not standing on the cardstock), 
2. Identify which end is the mouth and which is the headwaters of this river.

· Which way is the water flowing?

· What is polluted runoff? (runoff from farms, yards, businesses such as chemicals, garbage, fertilizer, oil, paint)
· Where does it come from? (Homes, farms, businesses)
· Why is it a problem? Why is it a particular problem in our area?

First Trial:
1. Give each student just a little bit of oatmeal. Tell them the oatmeal represents runoff, which contains pollutants.

2. When you say go, the students at the head of the river turns to the next student and pours her/his oatmeal into the palm of that student. They continue to hand the oatmeal downriver. (Whatever falls stays put)
3. Ask the following questions:
· What happens?

· Does all the oatmeal make it down the river?

· Was the oatmeal hard to pass?

· How is this like what happens with polluted runoff and our rivers?

· Is it possible to have no polluted runoff?

Second Trial
1. Give each student one measure of oatmeal in their hand.
2. When you say go, the students at the head of the river turns to the next student and pours her/his oatmeal into the palm of that student. They continue to hand the piles of oatmeal down river. (This trial represents the fact that everyone contributes to the problem). 
· What happened this time?

· Did you drop more this time?

· How is this like polluted runoff? (Everyone contributes.
It is a cumulative problem, a little here, a little there, is soon too much).
· How did it feel to be downstream?

· Did any of the runoff get on you?

· Can polluted runoff hurt people if it gets on or in them - if you swim in a polluted river? Drink from a polluted well?

What are ways we can eliminate or reduce the amount of polluted runoff?
(Stop the source of the runoff, keep the runoff from going down the river, pick it up, and filter it out).  Are there any techniques you have learned from our study of mixtures and solutions that would help in reducing or eliminating the runoff?
Final step:

1. Now look for the blank cards around and in the river. Can you count or measure the oatmeal on the one closest to you? 
2. Dump the oatmeal into a container, and read the label on the bottom of the card.

· What does this mean?
Some of the polluted runoff also ended up in wells, springs, etc. Pollution affects everyone.

(Good place to conclude day one of lesson)
Explore:
You can clean dirty water!
One of the steps in making lake water clean and pure is called filtration. This is because water found in lakes, rivers, streams, and the ocean are mixtures. How does it work? 
Each group will need:

· a paper towel

· scissors

· a funnel

· clean sand (from the beach or the sandbox)

· 2 clear glasses or jars

· a spoon

· water

· dirt, sticks, bits of trash 
1. Cut a circle from the paper towel. Fold it in half, then in half again. 
2. Open the folded circle a little to make a paper cone. 
3. Put the cone inside the funnel and set the funnel in one of the glasses or jars. 
4. Fill the cone with clean sand. 
5. Fill the other jar with water. Add 3 or 4 spoonfuls of dirt to the water and stir it. 
6. Slowly pour the muddy water into the sand in the funnel. 
7. Look at the water coming out of the funnel.

Explain:

Where does dirty water come from?  Take a look at this interactive web site that shows sources of water pollution:

Interactive on Groundwater pollution

http://www.harcourtschool.com/menus/science/grade5_nl.html
Ask, do you think our water would be clean enough to drink?  What about germs in the water?  What about chemicals?  
The funnel filled with sand is a filter. What happened to the dirt as the muddy water passed through the filter? Is the water in the bottom jar clear? Or is it still a little bit muddy? If it still looks muddy, the dirt particles were small enough to pass through the spaces between the sand in the filter.

 

That’s why more than one kind of filtration is used at the water treatment plant. Do you think your sand filter would remove germs from the water? Let’s take a look at some of the different steps taken to clean water in wastewater treatment plants:

http://water.epa.gov/learn/kids/drinkingwater/watertreatmentplant_index.cfm
Good place to conclude day two of lesson.
Extend:
Have students come up with questions they have about pollution and its harmful effects, as well as ways we can prevent and control pollution.

For more information on water pollution, visit 
http://www.chewonki.org/cleanwater/water_pollution.asp
For more information on soil pollution, visit

Long term effects of soil pollution

http://garden.lovetoknow.com/wiki/Long_Term_Effects_of_Soil_Pollution
Facts about soil pollution

http://www2.scholastic.com/browse/article.jsp?id=3747551
Teaching Indicator 5-4.8: Lesson B - “Pollution”

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:

Misconceptions:

1. When things dissolve they “disappear.”

2. Materials can only exhibit properties of one state of matter.

3. Melting and dissolving are confused.
4. Gases are not matter because most are invisible

5. The ocean is infinite so pollution is not a problem.
6. The oceans' resources are limitless.
7. My personal actions don't impact the oceans.
8. To us the atmosphere seems very thick, but compared to the Earth, it is only a thin skin of gas. Seeing how thin it should help us realize how easily it could be filled with pollutants.

9. Besides giving us the oxygen we need to breathe, the air also shields us from harmful ultraviolet radiation and small meteors. The atmosphere also helps hold in the warmth of the sun and spreads the warmth more evenly over the Earth's surface.  It also carries water from the oceans to the land by way of clouds and rain.

Safety Note(s): 
Students should wear goggles during investigations.  Provide paper towels for quick clean up of spills.  Avoid eating during science investigations.  If possible, perform investigations within an enclosed tray, such as a cafeteria tray.  

Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed:
For each group of students:
1 aluminum pie pan half-filled with water
A medicine dropper full of cooking oil
Cotton balls
String
Paper towels
Liquid detergent

Focus Questions: 


What happens when oil and water mix? 

How can we use what we know about mixtures and solutions to clean up an 


oil spill?
Engage:
What causes an oil spill?  Have you ever seen oil on the street, garage, or in a parking lot? Actually tanker accidents contribute only 11% of the oil in our oceans. More than 54% comes from storm-water runoff, leaks from storage facilities, and industrial process. A lot of oil comes from cars. Cars use oil to run and after so many miles, that oil needs to be changed. People who change their own oil may not be careful and allow some of it to spill or don't fix their cars when it leaks. Even if they change the oil correctly, they may not dispose of it properly. It should be taken to a gas station where it is picked up by a waste management company to be recycled or burned. If it isn't and instead emptied into landfills, storm drains, or backyards, it will carry toxic contaminants into ground water, streams, and lakes. What happens to the water and to animals if oil spills? If an accident occurs, how can it be cleaned up?
Explore: 

Give each group the materials, Ask students to make predictions about the action of oil and water. What do you think will happen to the oil when you drop it on the water? Will it sink, float, or mix in? Which material do you think will clean up the most oil in the least amount of time? Cotton, nylon, paper towel, or string?

Have each team create an oil spill by putting five drops of oil in the "ocean" (aluminum pie pan). Let them observe the action of the oil and record what happens. Ask, were your predictions correct?

Ask students to predict the effect of wind and wave action on oil and water. They can stimulate the ocean's behavior by blowing and on and moving the water in the pie pan. What happens? For another activity which shows what happens in the ocean when oil and water are mixed together with wave action, go to “Making Mousse” http://response.restoration.noaa.gov/audience_subtopic_entry.php?entry_id=272&subtopic_id=27&audience_id=2
Have each pair determine the effectiveness of each of the cleanup materials provided. They should identify the amount of oil cleaned up by each material and how quickly it worked. Ask, do your predictions compare with the results?

Then have them make another 5-drop oil spill in a second pan of water, add 5 drops of liquid detergent (dispersant), observe, and record what happens. Ask, where do you think the oil would go in the real ocean?

Explain:
Research what happened after some major oil spills – Deepwater Horizon in Gulf of Mexico 2010, Exxon Valdez at Valdez, Alaska, 3/24/89, etc.  What methods of separating mixtures that we have learned about (filtration, floatation, etc) were used to try to clean up the oil spills?

Because a body of water is a closed system, why is it important to keep oil out? Why is clean-up so difficult? What can you do to prevent oil from leaking into water bodies?
How the recent oil spill in the Gulf of Mexico, 2010, was cleaned up:
These were the four main ways: 
1. Chemical Dispersants. Chemicals are added to the oil to separate (disperse) it into smaller pieces. Natural microbes (small organisms such as bacteria) in the water can then break down the oil more easily. Unfortunately, these chemicals can be harmful to fish and other wildlife and they can cause tiny drops of oil to spread more widely. Scientists have already discovered large clouds of oil drops beneath the surface of the Gulf. They fear that this oil will kill many of the tiny creatures that animals depend on for their food.
2. Skimming. Boats suck up, or skim the oil from the water surface and put it into tanks. This works only in calm waters. Plus, using dispersants can make it hard to skim oil.
3. Burning. Oil is sometimes burned right off the water’s surface. The down side of this method? It can add to air pollution.                                                              4. Separating. 32 large machines that can clean oil from seawater were brought to the Gulf. They suck in both oil and water, and separate them by spinning the mixture. The oil was collected and stored on board a ship, and the clean water is pumped back into the Gulf. The designers say the water that goes back into the sea will be almost completely free of oil. These 32 machines can clean up to 6 million gallons of water each day.
Extend:
One thing each of us can do prevent our country’s dependence of fossil fuels is to try to use less oil and other "fossil fuels," and that’s where students can help.  Have students brainstorm ways they can reduce the demand for fossil fuels.  
Go to http://www.nwf.org/rrgreenzone/ to find out ways children can help by living a “greener lifestyle”.
Teaching Indicator 5-4.8: Lesson C - “Pollution”
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.

Misconceptions:

1. When things dissolve they “disappear.”

2. Materials can only exhibit properties of one state of matter.

3. Melting and dissolving are confused.
4. Gases are not matter because most are invisible

5. The ocean is infinite so pollution is not a problem.
6. The oceans' resources are limitless.
7. My personal actions don't impact the oceans.
8. To us the atmosphere seems very thick, but compared to the Earth, it is only a thin skin of gas. Seeing how thin it should help us realize how easily it could be filled with pollutants.

9. Besides giving us the oxygen we need to breathe, the air also shields us from harmful ultraviolet radiation and small meteors. The atmosphere also helps hold in the warmth of the sun and spreads the warmth more evenly over the Earth's surface.  It also carries water from the oceans to the land by way of clouds and rain.

Safety Note(s): 
Students should wear goggles during investigations.  Provide paper towels for quick clean up of spills.  Avoid eating during science investigations.  If possible, perform investigations within an enclosed tray, such as a cafeteria tray.  

Lesson time:

2 days (1 day equals 45 minutes) (one day to set up experiment, and another day about 5 days later to make observations and reach conclusions.
Materials Needed:

Each group will need a empty food can, with a gravel or pebbles in the bottom to keep it in place, double-sided scotch tape to put around the can to catch particles of air pollution, magnifying glass to observe the can at the end of 5 days

Engage:
Have you ever heard someone say they are going outside "to get a breath of fresh air"? Have you ever tried to imagine what life would be like if the air were so dirty that people couldn't "get a breath of fresh air"? 

Explore:
Tell students that they will make a pollution catcher to see what kinds of things may be polluting the air.  Each group will need a empty food can, with a gravel or pebbles in the bottom to keep it in place, double-sided scotch tape. 1. Find a place outdoors where you can sit the can without anyone touching it, such as a window ledge, or fence post.2. Take the can and peel the label off. 3. Cover the sides of the can in double sided scotch tape. Try to touch the tape as little as possible. 4. Place the can outside in the place you chose. 5. After a week, check and see what kinds of things are stuck to the tape. You may want to use a magnifying lens to have a closer look. Did you catch any pollution?
Explain:
Our atmosphere is almost completely made up of invisible gaseous substances. Most major air pollutants are also invisible gaseous substances, although large amounts of them concentrate in areas such as cities can be seen as smog. However, one visible air pollutant is made up of tiny particles of solid matter and/or droplets of liquid, and can be soot, ash, pollen, and dust.
There are some natural sources of particulate matter, such as volcanoes and the wind blowing up dust. Human sources, such as burning coal and oil in power plants, and burning wood in fireplaces, can send a lot of particles into the air also.
This kind of pollution can be harmful to plant, animal and human life when the pollutants are breathed in. The particles can also make buildings and statues dirty.
Extend:
Print off the following article about air pollution for your students.

http://environment.nationalgeographic.com/environment/global-warming/pollution-overview.html
After reading the article, have students research how business, industries, and government are taking measures to deal with air pollution.  How do they use knowledge of mixtures and solutions to separate the pollution from the air?
Standard 5-4: The student will demonstrate understanding of properties of matter.





Indicator 5-4.8: Explain how the mixing and dissolving of foreign substances is related to the pollution of the water, air, and soil.





Other indicators addressed:  


Indicator 5-4.4: Use the processes of filtration, sifting, magnetic attraction, evaporation, chromatography, and floatation to separate mixtures.
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