
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science                              

	Recommended  Days of Instruction:  2
	(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)

	Solar Energy

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-4.7 Explain how solar energy affects Earth’s atmosphere and surface (land and water).


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Earth Science: Weather and Climate 
http://player.discoveryeducation.com/index.cfm?guidAssetId=E274E85E-BB04-4B95-A1D5-CAC5AB20D5B9&blnFromSearch=1&productcode=US
Segments: How the Energy of Large Cities Affects Weather and Climate (3:19)

This segment is about global warming and how the balance of greenhouse gases is vital in regulating the temperature of the Earth. Also it shows how humans may be disturbing this delicate balance, creating the greenhouse effect and what can be done about it.

 “Solar Power on Earth” http://www.nasa.gov/audience/foreducators/nasaeclips/realworld/earth.html
Edheads- Activate your mind http://www.edheads.org/

	See Module 6-4.7

	From the SC Science Standards Support Document
The objective of this indicator is to explain how solar energy affects Earth’s atmosphere and surface (land and water); therefore, the primary focus of assessment should be to construct a cause-and-effect model of solar energy’s impact on Earth’s atmosphere and on the land and water surfaces.  
However, appropriate assessments should also require students to summarize the process known as the greenhouse effect; or identify factors in the atmosphere that would either reflect or absorb solar energy.
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From the South Carolina Science Support Documents:
Indicator 6-4.7: Explain how solar energy affects Earth’s atmosphere and surface (land and water).

Taxonomy level of indicator:

Understand Conceptual Knowledge (2.7-B)
It is essential for students to know that the driving energy source for heating of Earth and circulation in Earth’s atmosphere comes from the Sun and is known as solar energy.  

Some of the Sun’s energy coming through Earth’s atmosphere is reflected or absorbed by gases and/or clouds in the atmosphere.

· The land heats up and releases its heat fairly quickly, but water needs to absorb lots of solar energy to warm up.  This property of water allows it to warm more slowly but also to release the heat energy more slowly.  It is the water on Earth that helps to regulate the temperature range of Earth’s atmosphere. 

· Solar energy that is absorbed by Earth’s land and water surfaces is changed to heat that moves/radiates back into the atmosphere (troposphere) where the heat cannot transmitted through the atmosphere so it is trapped, a process known as the greenhouse effect.  

It is not essential for students to know the electromagnetic spectrum as part of solar (radiant) energy.  Students do not have to explain the greenhouse effect in its negative terms based on excess greenhouse gases in the atmosphere.

Assessment Guidelines:

The objective of this indicator is to explain how solar energy affects Earth’s atmosphere and surface (land and water); therefore, the primary focus of assessment should be to construct a cause and effect model of solar energy’s impact on Earth’s atmosphere and on the land and water surfaces.  However, appropriate assessments should also require students to summarize the process known as the greenhouse effect; or identify factors in the atmosphere that would either reflect or absorb solar energy.
Teaching Indicator 6-4.7:  Lesson A-- “Solar Energy”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle SchoolTM (STC/MSTM) kit Catastrophic Events and FOSS Weather and Water provide an opportunity for conceptual development of the concepts within the standard.

In Indicator 6-5.1 students examine the properties of solar energy.  In 6-5.2 they examine how the sun’s solar energy is transformed for use by plants. In 6-5.5 they examine heat transfer through radiation, convection and conduction.  If these lessons are not taught prior to this standard, it is suggested that they be pulled and taught before teaching indicators 6-4.7, 6-4.8 and 6-4.9.  Concepts developed in these lessons are good building blocks for concepts in this and the next two indicators.
This indicator contains new conceptual material.  It can be reinforced with concepts in standard 6-5 where solar energy sources and properties are identified (6-5.1), where energy transformation is explained (6-5.2) and where heat energy transfer is illustrated (6-5.5).  In high school Earth Science students will further study the effects human activities have had on the atmosphere due to excess greenhouse gases, ozone depletion, and photochemical smog (ES-4.7)

Preparation for this Lesson:

Obtain materials needed for student investigations. 
Misconceptions:
Students of all ages may confuse the ozone layer with the greenhouse effect, and may have a tendency to imagine that all environmentally friendly actions help to solve all environmental problems (for example, that the use of unleaded petrol reduces the risk of global warming). Students have difficulty linking relevant elements of knowledge when explaining the greenhouse effect and may confuse the natural greenhouse effect with the enhancement of that effect.

http://strandmaps.nsdl.org/?id=SMS-MAP-1698
Safety Notes: Students should follow all classroom safety procedures.
Lesson time:

1 Day (1 day equals 55 minutes)
Materials Needed: 
· Diagram of a greenhouse

· Car

· Thermometers (1 per student group of 3-4 students)
· Small Styrofoam  cups

· Sand

· Water

· Lamp 
· Diagram showing greenhouse effect on earth

Focus Question:

How does solar energy affect earth’s atmosphere and surface?

Engage:

1. Notebook prompts:  What happens on the inside of a closed car on a hot summer day?  Why do you think this happens?
2. What is the difference in the temperature of the beach sand and ocean water on a hot, summer day?  Why do you think this happens?

3. Have students pair up and share their thoughts.  Take a few thoughts from the entire class.
4. Tell the students that you will be setting up and gathering data from an investigation that will provide evidence for why there is a difference in the temperature of beach sand and ocean water.

Explore:
1. Provide student groups with materials to investigate the heating of sand/soil vs water.

2. Each group will need:  2 thermometers, water and sand, 2 styrofoam cups, timer.

3. Have students fill one cup half full of sand and the other cup half full of water.

4. Students then add the thermometers to each cup.
5. Students take an initial temperature reading for both substances and record in charts in notebooks.  

6. Groups place cups under a light source (lamp or outside in the sun).

7. Student groups record temperature in each cup every 3-5 minutes, recording the data in their charts.
8. Ask students to summarize their data providing evidence for their conclusions.

9. If possible, use a thermometer and take the temperature of the inside and outside of a car several times during the school day.

Explain:
1. Provide time for student groups to record their results with evidence on chart paper or newsprint and post. Give them the following prompt to complete for this purpose.

a. I now know that soil heats (faster, slower) than water because ________.
2. Ask them to provide examples of other situations where they have experienced heating of different surfaces:  grass vs pavement, etc.

3. Talk about why the sand was warmed more quickly than the water.  Land heats faster than water, water cools slower than land.  This means the air over those areas will have different characteristics.  

4. Ask them what they would expect an air mass formed over the water to be like?   One formed over land?  Relate this back to the air mass discussion in indicator 6-4.4.  

5. Display or draw a diagram showing the greenhouse effect on earth.  Explain that when the solar energy that is absorbed by the earth’s land and water is changed to heat, the heat moves back into the atmosphere.  The atmosphere traps some of the heat and this is known as the greenhouse effect.  The greenhouse gases that trap the heat are carbon dioxide, water vapor, and methane.  If the amount of these gases increase, then more heat is trapped in our atmosphere.  Without these greenhouse gases the average temperature on earth would be about 0oC.
6. If you were able to measure the temperature inside and outside of the car, ask students to suggest a reason for the difference in temperatures.

7. Remind the students that the hot car with the windows rolled up that they return to on a hot summer day is an example of the greenhouse effect.  The inside of the car is much hotter than the outside temperature.  This is because the solar energy passes through the glass and heats the car.  The glass traps the long wave radiation  
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9. This illustration above shows that the glass won’t let the long wave radiation out. 

10. A greenhouse takes solar energy and turns it into heat for the plants.  
11. Provide time for students to draw a diagram in their notebook showing the greenhouse effect on earth and explain the process.
12. Ask students to respond in their notebooks to the following:  The inside of a car is hot on a summer day because_____________.  This is like the Greenhouse Effect on Earth because_____________________.
Extend:
1.  You may want to show the NASA eclip: “Solar Power on Earth” 3:5  http://www.nasa.gov/audience/foreducators/nasaeclips/realworld/earth.html
2.  Earth Science: Weather and Climate (ETV Streamline SC)

Segments: How the Energy of Large Cities Affects Weather and Climate (3:19)

This segment is about global warming and how the balance of greenhouse gases is vital in regulating the temperature of the Earth. Also it shows how humans may be disturbing this delicate balance, creating the greenhouse effect and what can be done about it.

3.  Edheads- Activate your mind http://www.edheads.org/
4.  Teacher’s Domain: Heat Transfer http://www.teachersdomain.org/resource/lsps07.sci.phys.energy.heattransfer 

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 6-4.7: Explain how solar energy affects Earth’s atmosphere and surface (land and water).





Other indicators addressed:  


Indicator 6-1.2:  Differentiate between observation and inference during the analysis and interpretation of data.
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