
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PALNNING GUIDE

	Content Area:  
	Eighth Grade Science                            

	Recommended  Days of Instruction:  2

(for this lesson only; NOT for this indicator)
	(one day equals 55 min)

	Standard(s) addressed:  8-4

	The student will demonstrate an understanding of the characteristics, structure, and predictable motions of celestial bodies. (Earth Science)

	Earth’s Structure and Processes

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-4.5:  Explain how the tilt of Earth’s axis affects the length of the day and the amount of heating on Earth’s surface, thus causing the seasons of the year.

	SC Science Standards Support Guide Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
The Reasons for the Seasons  http://player.discoveryeducation.com/index.cfm?guidAssetId=48E066E2-9007-4ABD-96D8-C5149B2E69AC&blnFromSearch=1&productcode=US
“The Sun and Weather” (6:48) from the video series: Exploring Weather: The Atmosphere in Motion  http://player.discoveryeducation.com/index.cfm?guidAssetId=89386e16-2e62-4c3a-a14f-266cd5c489f6&blnFromSearch=1&productcode=HUB
“How Energy from the Sun Affects Climate” (1:15) from the video series Weather Smart: Climate http://player.discoveryeducation.com/index.cfm?guidAssetId=54A9980A-A1C5-4A67-9644-BF9A30CA4274&blnFromSearch=1&productcode=US
Additional Resources
The World Book Student Discovery Encyclopedia. Chicago: World Book, Inc., 2005. http://www.nasa.gov/worldbook/wbkids/k_season.html
Song about the Seasons http://starchild.gsfc.nasa.gov/docs/StarChild/solar_system_level2/javascript/song.html
 Nova Online: To the Moon Lunar Puzzlers  http://www.pbs.org/wgbh/nova/tothemoon/puzzlers.html
Solar and Heliospheric Observatory (SOHO)  http://sohowww.nascom.nasa.gov/
NASA Astronomy Picture of the Day http://antwrp.gsfc.nasa.gov/apod/astropix.html
NASA Jet Propulsion Laboratory: Welcome to the Planets http://pds.jpl.nasa.gov/planets/welcome.htm
Amazing Space  

 http://amazing-space.stsci.edu/ 

Earth Science World  http://www.earthscienceworld.org/index.html 

Views of the Solar System http://solarviews.com/
News about the Sun-Earth Environment http://spaceweather.com/
San Francisco Exploratorium: Space Weather Research Explorer  http://www.exploratorium.edu/spaceweather/index.html 

The Planetary Society http://www.planetary.org/ 
National Aeronautic and Space Administration (NASA) Earth Observatory  http://Earthobservatory.nasa.gov/ 

NASA’s Cosmicopia: The Sun  http://helios.gsfc.nasa.gov/sun.html 


	See Science Module 8-4.5

	From the South Carolina Science Support Document:

The objective of this indicator is to explain the tilt of Earth’s axis affects the length of the day and the amount of heating on Earth’s surface, thus causing the seasons; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how Earth’s tilt results in varied daylight hours and unequal heating of Earth’s hemispheres and seasonal change.

However, appropriate assessments should also require students to interpret diagrams of unequal heating resulting from the tilt; illustrate the position of Earth with its tilted axis at various seasons; or recall when solstices and equinoxes occur.




Eighth Grade

Science Module 

8-4.5
Astronomy: Earth and Space Systems
Lesson A
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From the South Carolina Science Support Documents:

Indicator 8.4.5:  Explain how the tilt of Earth’s axis affects the length of the day and the amount of heating on Earth’s surface, thus causing the seasons of the year.
Taxonomy level: 

Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge: In 4th grade (4-3.4), students explained how the tilt of Earth’s axis and revolution around the Sun resulted in seasons, but not the effect of direct or indirect rays of the Sun on the amount of heating that takes place.

It is essential for students to know that:

· The angle of the Sun’s rays due to the position of Earth in its orbit, the tilt of Earth’s axis, and the number of daylight hours causes the differences in the seasons.

· The number of daylight hours changes throughout the year because as Earth revolves around the Sun, the tilt of its axis (23½ degrees) determines the amount of time that the Sun is shining on that portion of Earth. The tilt remains at the same angle and points at the same direction as Earth revolves around the Sun.

· If the tilt of Earth is toward the Sun, there is a longer length of day, the season is summer. If it is neither tilted toward or away from the Sun, the length of day and night is equal, the season is fall and spring. If the tilt of Earth is away from the Sun, there is a shorter length of day, the season is winter.

· Earth has seasons because its axis is tilted in the same direction as it moves around the Sun not because of any distance difference between the Sun and Earth.

· The combination of direct rays from the Sun that strike Earth at higher angles (closer to 90 degrees) and more daylight hours causes the hemisphere of Earth tilted toward the Sun to have warmer temperatures.

· The combination of indirect rays from the Sun that strike Earth at lower angles and less hours of daylight in the hemisphere of Earth angled away from the Sun have cooler temperatures.

· The day when the tilt of Earth causes the length of day to be the longest or the shortest, a solstice occurs. This is the start of summer and winter.

· The day when the tilt of Earth causes the length of day and night to be equal, an equinox occurs. This is the start of spring and autumn.
NOTE TO TEACHER: Students may have a misconception about the distance between Earth and the Sun causing Earth to be warmer or cooler since their experiences have shown them that the closer something is to a heat source the warmer/hotter it gets. This is not the case with seasons on Earth.

It is not essential for students to know the specific dates that each season begins. Students might discuss the height of the Sun above the horizon at various seasons of the year, but it is not essential to this indicator.

Assessment Guidelines:

The objective of this indicator is to explain the tilt of Earth’s axis affects the length of the day and the amount of heating on Earth’s surface, thus causing the seasons; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how Earth’s tilt results in varied daylight hours and unequal heating of Earth’s hemispheres and seasonal change.

However, appropriate assessments should also require students to interpret diagrams of unequal heating resulting from the tilt; illustrate the position of Earth with its tilted axis at various seasons; or recall when solstices and equinoxes occur.

Teaching Indicator 8-4.5:  Lesson A –“The tilt of the Earth’s axis”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Earth in Space and FOSS kit Planetary Science both provide an opportunity for conceptual development of the concepts within the standard.  NOTE:  This lesson does NOT adequately address the entire content included within this standard.  
Misconceptions:

Some incorrect believes children often hold include but are not limited to:

· Seasons are related to Earth’s distance from the sun.  (Seasons are the result of the Earth’s tilt on its axis.)

· The Sun “rises” in the east, “sets” in the west, and moves across the sky. (The Sun appears to rise, set, and move across the sky due to Earth’s movements.)
· The sun rises exactly in the east and sets exactly in the west every day. 

· The sun is always directly south at 12:00 noon. 

· The tip of a shadow always moves along an east-west line. 

· These misconceptions are reinforced by our use of terms such as “sunrise” and “sunset” and common phrases such as “shooting star,” “the Moon changed its shape,” and “the Sun moved across the sky.”

· Seasons occur because the Earth is closer to the Sun in the summer and further away from the Sun in the winter.  (Earth’s orbit is an ellipse; Earth is actually slightly closer to the Sun in December than in June.)
· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed: (per groups of 2)


· Small containers (ex. Shoe box covers) – 2

· Thermometer – 2

· Sand or clean soil

· Book – 1
· Brick (or larger source for incline) - 1 

· Flashlight – 1

· Graph paper – 1 sheet
Focus Question:
How does the tilt of the Earth on its axis affect life on Earth?
Engage:

1. Watch the ETV Streamline SC segments from the video series The Reasons for the Seasons:  http://player.discoveryeducation.com/index.cfm?guidAssetId=48E066E2-9007-4ABD-96D8-C5149B2E69AC&blnFromSearch=1&productcode=US
a. 5 – “Planetary Rotation and Revolution: Days and Years” (3:20)

b. 6 – “Why we always see the same side of the moon” (1:29)

c. 7 – “Seasonal changes by latitude” (0:55)

d. 8 – “The Earth’s tilt on its axis and the Sun’s rays” (0:50)

e. 9 – “Seasons in the northern and southern hemisphere” (0:50)

f. 10 – “Seasons on the North and South poles” (1:07)
2. What does the term axis mean?

3. What is the angle of tilt for the earth's axis?

4. How long does it take the earth to spin or rotate once on its axis?

5. How long does it take the earth to orbit or revolve around the sun once?

6. Many places on earth experience four different seasons. What are those seasons?

7. Why is the angle of rays of sunlight so important in determining the amount of energy collected by the earth?
Explore:
NOTE:  This has been extracted from the Teachers’ Guide of the ETV Streamline SC video The Reasons for the Seasons and can be downloaded at: http://player.discoveryeducation.com/index.cfm?guidAssetId=48E066E2-9007-4ABD-96D8-C5149B2E69AC&blnFromSearch=1&productcode=US
Part A: The Angle of Sunlight
[image: image1.emf]
III. Procedure:

1. Put an equal amount of sand in each box cover.

2. Go outside on a sunny day and pick a spot in direct sunlight.

3. Place the book on the ground and lay one box cover filled with sand in the box.

4. The other box cover should be angled so that it is facing directly into the sunlight. Use the brick to help aim the box cover at the sun.

5. Put a thermometer into each container so that the bulb of the thermometer is buried in the sand.
6. Record the temperatures of the two thermometers and then wait 15 minutes and record the new temperature in the data bar below.
[image: image2.emf]
7. What did you find out?

8. How is the temperature affected by the angle?

9. How does this compare to the tilt of the Earth on its axis?

10. Based on your results, where on Earth would you expect the temperature to be hotter?  Colder?

Part B: The Angle of Light
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11. What did you find out?

12. How is the amount of light affected by the angle?

13. How does this compare to the tilt of the Earth on its axis?

14. Based on your results, where on Earth would you expect the most light?  The least?

Explain: 

1. Watch the ETV Streamline SC video “The Sun and Weather” (6:48) from the video series: Exploring Weather: The Atmosphere in Motion - http://player.discoveryeducation.com/index.cfm?guidAssetId=89386e16-2e62-4c3a-a14f-266cd5c489f6&blnFromSearch=1&productcode=HUB
2. Why is the tilt of the earth the cause for seasons on our planet?
3. The North Pole and South Pole each have long periods of complete sunlight and complete darkness. Why?
4. Dialogue as a class about “How does the tilt of the Earth’s axis affect the length of the day and the amount of heating on Earth’s surface, thus causing the seasons of the year?”  The earth spins around an imaginary axis. A planet's axis is an imaginary line that goes through the North and South poles of the planet. It takes the earth 24 hours to spin around once on its axis. We call this a day. The earth's axis is tilted at 23.5 degrees. If the axis wasn't tilted, we would only have one season. Parts of the planet would receive the same amount of sunlight every day, so weather and climate would not change very much. Because the earth's axis is tilted, we have different seasons. As the earth orbits around the sun, the axis sometimes points toward the sun and sometimes away from the sun. When this happens, there are times when the Northern Hemisphere is receiving more light than the Southern Hemisphere. The Northern Hemisphere would be having spring or summer, while the Southern Hemisphere would be having fall or winter.
[image: image5.emf]
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5. Seasons are the parts of the year called winter, spring, summer, and autumn, or fall. Each season lasts about three months. Each season brings changes in temperature, weather, and the length of daylight.

Image: The changing seasons are caused by the changing position of the Earth in relation to the sun. Credit: World Book illustration by Roberta Polfus

The changing seasons are caused by the changing position of the Earth in relation to the sun. Different parts of the Earth get different amounts of sunlight as the Earth travels around the sun. When the North Pole is slanted toward the sun, it is summer in the Northern Hemisphere -- the northern half of the Earth. The sun's rays shine on the Earth from a high angle, so northern areas get a lot of sunlight. At the same time, the South Pole is slanted away from the sun and it is winter in the Southern Hemisphere.

"Season." The World Book Student Discovery Encyclopedia. Chicago: World Book, Inc., 2005. http://www.nasa.gov/worldbook/wbkids/k_season.html
Extend:

1. Sing a song about the seasons: http://starchild.gsfc.nasa.gov/docs/StarChild/solar_system_level2/javascript/song.html
2. Watch the segment: “How Energy from the Sun Affects climate” (1:15) from the video series Weather Smart: Climate:  http://player.discoveryeducation.com/index.cfm?guidAssetId=54A9980A-A1C5-4A67-9644-BF9A30CA4274&blnFromSearch=1&productcode=US
Additional Resources:
1.  Nova Online: To the Moon Lunar Puzzlers - http://www.pbs.org/wgbh/nova/tothemoon/puzzlers.html
2. Solar and Heliospheric Observatory (SOHO) - http://sohowww.nascom.nasa.gov/
3. NASA Astronomy Picture of the Day - http://antwrp.gsfc.nasa.gov/apod/astropix.html
4. NASA Jet Propulsion Laboratory: Welcome to the Planets - http://pds.jpl.nasa.gov/planets/welcome.htm
5. Amazing Space  - http://amazing-space.stsci.edu/ 

6. Earth Science World - http://www.earthscienceworld.org/index.html 

7. Views of the Solar System - http://solarviews.com/
8. News about the Sun-Earth Environment - http://spaceweather.com/
9. San Francisco Exploratorium: Space Weather Research Explorer - http://www.exploratorium.edu/spaceweather/index.html 
10. National Aeronautic and Space Administration (NASA) Earth Observatory - http://Earthobservatory.nasa.gov/ 
11. NASA’s Cosmicopia: The Sun - http://helios.gsfc.nasa.gov/sun.html 
12. The Planetary Society: http://www.planetary.org/ 
Standard 8-4: The student will demonstrate an understanding of the characteristics, structure, and predictable motions of celestial bodies. (Earth Science)





Indicator 8-4.5:  Explain how the tilt of Earth’s axis affects the length of the day and the amount of heating on Earth’s surface, thus causing the seasons of the year.
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