
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science                              

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  6-4

	The student will demonstrate an understanding of the relationship between Earth's atmospheric properties and processes and its weather and climate. (Earth Science)

	Convection Currents

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-4.8 Explain how convection affects weather patterns and climate.


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

http://etv.streamline.org
Changing Heat Into Mechanical Energy: Convection Currents

http://player.discoveryeducation.com/index.cfm?guidAssetId=00179832-9162-4D65-84F2-B086D88330FC&blnFromSearch=1&productcode=US
When air is heated, there is more space between the air molecules; thus, warm air rises. The rising and falling of air causes convection currents. A rotating machine run by the heat of candles exemplifies the concept of convection.
Convection

http://player.discoveryeducation.com/index.cfm?guidAssetId=70332E27-F6C4-4CE5-8D5E-C5B6D397D6F7&blnFromSearch=1&productcode=US
Convection is the flow of energy that occurs in a gas or liquid. We see examples of this in the video with bubbling water. Warm air rises, as it is less dense, while the cooler air flows downward, because it is more dense.
“Surface Currents” 

http://www.nasa.gov/audience/foreducators/nasaeclips/ourworld/earth.html
The earth spins and causes weather systems and surface ocean currents to move in particular directions.
Convection Current Lab. http://www.learnnc.org/lp/pages/2830?style=print  (See weather activity appendix for activities)


	See Module 6-4.8
Teaching the Lesson 6-4.8A Convection Currents – “Convection Currents”

	From the SC Science Standards Support Document
The objective of this indicator is to explain how convection affects weather patterns and climate; therefore, the primary focus of assessment should be to construct a cause-and-effect model of convection’s impact on Earth’s convection regions, global winds, ocean surface currents, and climate.  
However, appropriate assessments should also require students to interpret diagrams related to convection; compare convection regions to the global wind belts; or identify the convection regions or ocean currents that influence climate along the coasts of the United States.




Sixth Grade
Science Module 

6-4.8
Convection Currents
Lesson A
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From the South Carolina Science Support Documents:

Indicator 6-4.8: Explain how convection affects weather patterns and climate.

Taxonomy level of indicator:

Understand Conceptual Knowledge: (2.7-B)
It is essential for students to know that because warm air near Earth’s surface rises and then cools as it goes up, a convection current is set up in the atmosphere.  There are three atmospheric convection areas in the northern hemisphere and three in the southern hemisphere.  

· the tropical region begins at the equator and extends to the about 30 degrees north latitude;

· the temperate region extends from there to about 60 degrees north latitude, and 

· the polar region extends from there to the north pole, 90 degrees north latitude.  

NOTE TO TEACHER: Students will focus their understanding on the northern hemisphere convection regions, or cells:

Convection happens on a global scale in the atmosphere and causes global winds. These winds then move weather systems and surface ocean currents in particular directions. 

· Due to the spinning of Earth, the weather systems in these regions move in certain directions because the global wind belts are set up (6-4.9).  

· On a smaller scale, convection currents near bodies of water can cause local winds known as land and sea breezes.

· The surface currents of Earth’s oceans that circulate warm and cold ocean waters in convection patterns also influence the weather and climates of the landmasses nearby.  

· The warm Gulf Stream current water influences the eastern Atlantic shoreline of the United States, while the cold California current influences its western Pacific shoreline. 

Because of the unequal heating of Earth, climate zones (tropical, temperate, and polar) occur. 

· Since temperature is a major factor in climate zones, climate is related  

· to the convection regions at various latitudes, 

· to temperature differences between the equator and the poles, and also 

· to warm and cold surface ocean currents.
It is not essential for students to locate, classify, or identify the characteristics of various global climate regions.  This indicator is not a complete study on the conditions related to climate.   Climate is only related as an effect of global convection. 

Assessment Guidelines:
The objective of this indicator is to explain how convection affects weather patterns and climate; therefore, the primary focus of assessment should be to construct a cause-and-effect model of convection’s impact on Earth’s convection regions, global winds, ocean surface currents, and climate.  However, appropriate assessments should also require students to interpret diagrams related to convection; compare convection regions to the global wind belts; or identify the convection regions or ocean currents that influence climate along the coasts of the United States.
Teaching Indicator 6-4.8:  Lesson A--- “Convection Currents”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle SchoolsTM (STC/MSTM) kit Catastrophic Events and FOSS Weather and Water kit provide an opportunity for conceptual development of the concepts within the standard.
In Lesson of 6-4.4 students worked with high and low pressure systems and their origins.  In 6-4.7 they worked with the unequal heating of the Earth’s surface as they investigated the heating and cooling rate of sand vs. water.  It is this unequal heating and the movement of the warm and cool air based on their densities that produce convection currents.   Warm air near the surface of the earth rises and then cools as it rises moving back toward the earth in a current.  This lesson builds on those concepts and helps students to understand the role convection plays in weather.
You might want to use the attached world map with lesson 6-4.4 as well.

This indicator contains new conceptual material.  It can be reinforced with concepts in standard 6-5.6 where heat energy transfer is illustrated.  Students will relate the movement by convection to plate tectonics in 8th grade (8-3.6).

Preparation for the Lesson:

Prepare handouts of “spiral snake” and obtain lamps or other heat source.
Misconceptions: None noted
Safety Notes: Students should follow all classroom safety procedures.
Lesson time: 3 Days (1 day equals 55 minutes)
Materials Needed: 
· Spiral snake pattern – 1 per group (attached)
· Thread

· Lamps – 1 per group

· World map (attached)

Focus Question:

How does convection affect weather patterns?

Engage:
1. Students respond in notebooks to the following questions:

a. When you open the refrigerator door at home, where do you first feel the cold? 
b. When you open the oven door at home, where do you first feel the heat?

c. What can you infer about the movement of warm and cold air from this?

2. Ask for responses from students.

3. Tell them that you are going to investigate why the air moves in this way and how it relates to the movement of air in air masses on the Earth’s surface.

Explore I:

1. Provide groups of students with the Spiral Snake pattern. Use it to have them complete “The Mysterious Snake” activity from NASA Meteorology Guide (activity is attached)
2. Have them follow the directions and record prediction and observations in their notebooks.

3. Describe what happened when you held the spiral snake over the lamp.  What can you infer about warm air?
4. How does this relate to what you feel when you open a refrigerator or oven door?

Explain:
1. Ask students what inference they made with the spiral snake? (heated air above the lamp is rising causing the snake to turn)

2. Explain to them that the same process is happening all over the Earth’s surface.  Remind them of the activity in Lesson A of Indicator Module 6-4.4 where they located the cold air vs. the hot air areas.  Air in these areas rises or cools due to density.  This heated and cooled air produces huge convection currents within the Earth’s atmosphere.
3. Have them locate the world map used in lesson 6-4.4 and have them label each region of this map using different colors for each region as you share the following information.

4. There are 3 atmospheric convection areas in the northern hemisphere and 3 in the southern hemisphere.  

· the tropical region begins at the equator and extends to the about 30 degrees north latitude;
· the temperate region extends from there to about 60 degrees north latitude, and,

· the polar region extends from there to the north pole, 90 degrees north latitude.

5. As the Earth spins, these convection currents are responsible for producing the global wind belts.
6. Show NASA or other map showing these wind belts and briefly explain them.
7. Explain that just as solar energy heats large sections of the Earth’s surface unequally, there is also unequal heating on a small scale.

8. Ask them to relate this to the investigation with sand and water in Lesson A of 6-4.8.
9. If air rises what would you expect the warm air over land areas to do? What would you expect the cooler air over the water areas of the Earth to do?
10. Tell them that this sets up local winds (land and sea breezes).  Sea breezes blow in the daytime since the water is cooler and the cooler air moves toward land to replace the warm air that is rising.  Land breezes blow at night as the land cools faster and the cooler air moves to replace the warmer air over the water. This movement of air produces what is called a convection current.
11. Tell students that you are going to explore convection currents in more detail during the next investigation.
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Explore II:
1. Demonstrate convection currents in water.

2. Place room temperature water in a large glass container.

3. Add colored ice water to the container and observe the pattern of the colored ice water.   

4. Have students sketch what they are observing.

5. Show them another container with hot water.

6. Ask them to predict what will happen when you add some of this to room temperature water.

7. Add the water.   Have them observe what happens and record their observations.

Explain:
1. Ask the students to write about what they observed and provide evidence for why they think this happened and/or ask them how this was like the activity they completed with the spiral snake.  

2. Tell them that not only do convection currents in air affect weather and weather patterns but that there are also currents in the ocean that affect our weather as well. Ask them if they have ever been in a pool or lake and felt the “cooler” or “warmer” currents of water.  Ask them if they can name any ocean currents.

3. Share the following information with them.

a. The Gulf Stream is a powerful warm, swift Atlantic ocean current that flows along the coast of the Eastern United States and makes Ireland, Great Britain, and the Scandinavian countries warmer than they would be otherwise. It originates in Newfoundland. Its extension toward Europe is called the North Atlantic drift. The Gulf stream is one of the strongest ocean currents known. 
4. Assess student understanding by having them draw and explain in the notebook how convection affects global winds, surface ocean currents, and climate.
Extend:
1. The earth spins and causes weather systems and surface ocean currents to move in particular directions.
Show the NASA ecip: “Surface Currents”  from the K-5 Earth section http://www.nasa.gov/audience/foreducators/nasaeclips/ourworld/earth.html
2. Convection Current Lab. (2008). Retrieved July 21, 2008, from http://www.learnnc.org/lp/pages/2830?style=print  (See weather activity appendix for activities)
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Wind belts from NASA Resource Guide
The Mysterious Snake
Decorate the spiral snake found below. Cut out the circle, and then carefully cut along the spiral line. Poke a small hole in the center of the snake’s head and tie a piece of thread through it. Hang the snake over a lamp that is turned off. Observe what happens. Next turn on the lamp and observe what happens.

What do you observe happening?

The snake hung over the lamp that is not turned on probably stayed motionless.

When the lamp is turned on, the snake will probably spin.

Can you explain why this happened?

When the lamp was turned on, it heated the air above it. The hot air, being less dense, rose. This rising air rushed against and flowed over the underside of the snake causing it to spin.
[image: image4.emf]

Standard 6-4: The student will demonstrate an understanding of the relationship between Earth's atmospheric properties and processes and its weather and climate. (Earth Science)





Indicator 6-4.8: Explain how convection affects weather patterns and climate.
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