
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Eighth Grade Science                            

	Recommended  Days of Instruction:  1

(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

	8-4.4:  Explain the motions of Earth and the Moon and the effects of these motions as they orbit the Sun (including day, year, phases of the Moon, eclipses, and tides).

	SC Science Standards Support Guide Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Steamline 
http://etv.streamlinesc.org
 “A Spin Around the Solar System: Moon Dance” (4:00) from the video series: The Moon and Tides: http://player.discoveryeducation.com/index.cfm?guidAssetId=1D050D7C-C8E5-4703-91E8-3D17EE231387
Additional Resources

Phases of the Moon: http://www.jpl.nasa.gov/education/index.cfm?page=123
“Moon Glow” http://starchild.gsfc.nasa.gov/docs/StarChild/teachers/moonglow.html
Video clip – Why do we only see one side of the moon? http://brainbites.nasa.gov/#/one-side-of-moon
Video clip – Phases of the moon: http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Why_Does_the_Shape.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
Amazing Space  

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

NASA Jet Propulsion Laboratory: Welcome to the Planets  http://pds.jpl.nasa.gov/planets/welcome.htm
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 

National Aeronautic and Space Administration (NASA) Earth Observatory  http://Earthobservatory.nasa.gov/ 

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

The Planetary Society

http://www.planetary.org/ 
Nova Online: Sinking City of Venice What Causes the Tides?  http://www.pbs.org/wgbh/nova/venice/tides.html
Eclipses

http://eclipse.gsfc.nasa.gov/eclipse.html

	See Science Module 8-4.4

	From the South Carolina Science Support Document:

The objective of this indicator is to explain the motions of Earth and the Moon and the effects of these motions as they orbit the Sun; therefore, the primary focus of assessment should be to construct a cause-and-effect model of Earth and lunar movements with their results. However, appropriate assessments should also require students to interpret diagrams of the movements or the effects that result from the movement; illustrate the phases of the moon in sequence; or identify periods of time related to Earth or lunar movements.
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[image: image3.png][Moor Earth Sun as Viewed Trom dbove our Sdlar System





From the South Carolina Science Support Documents:

Indicator 8.4.4:  Explain the motions of Earth and the Moon and the effects of these motions as they orbit the Sun (including day, year, phases of the Moon, eclipses, and tides).
Taxonomy level: 

Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge: Eclipses are a new concept to the content at this grade level. In 4th grade (4-3.5), students explained the effects of the rotation of Earth. The effect on the length of a shadow based on the position of the Sun in the sky during the day was studied in 4th grade (4-3.7). In 1st grade (1-3.4), the patterns of change in the Moons appearance were illustrated but not related to motion. In 4th grade (4-3.6), students illustrated the phases of the Moon and the effect of the Moon on tides but not the Sun’s effect.

It is essential for students to know that Earth and the Moon both revolve and rotate and these motions have effects that can be observed on Earth.

Day

· A day is based on the 24 hours it takes Earth to rotate.

· Earth rotates on its axis counterclockwise from west to east; as a result, the Sun appears to rise in the east and set in the west.

Year

· A year is based on the 365¼ days it takes Earth to revolve around the Sun.

· Earth revolves around the Sun in an elliptical orbit.

Lunar Movement

· The Moon revolves with Earth around the Sun as the Moon is revolving around Earth.

· The Moon revolves around Earth in 29½ Earth days.

· Similarly to Earth, as the Moon revolves, it is rotating or spinning on its axis.

· The rotation time for the Moon is a little over 27 Earth days.

· Because the Moon rotates and revolves in nearly the same amount of time, the same side of the Moon always faces Earth.

Phases of the Moon

· As the position of the Moon changes as it revolves around Earth, the observations of the

· Moon from Earth are seen as phases (new moon, waxing crescent, first quarter, waxing gibbous, full moon, waning gibbous, third quarter, waning crescent)

· The cause of the phases of the Moon depends on how much of the sunlit side of the Moon faces Earth.

Eclipses

· Eclipses of the Sun and Moon are a result of an alignment of Earth, Sun, and Moon.

· A solar eclipse occurs when the Moon is directly in-between the Sun and Earth, blocking the Sun’s light casting a shadow over a certain area on Earth.

· A lunar eclipse occurs when Earth is directly in-between the Sun and the Moon, blocking the Sun’s light so that Earth’s shadow hits the Moon casting a shadow over the Moon.

Tides

· Tides are changes in the surface levels of Earth’s ocean water caused by the effects of the Moon’s and Sun’s gravity on Earth. The effects of tides are most noticeable along ocean shorelines.

· As the Moon orbits Earth, the waters of Earth closest to the Moon bulge outward toward the Moon; this bulge is the high tide. Another high tide occurs on the opposite side of Earth.  Low tides occur in the areas between the two high tides.

· When the Sun and the Moon are aligned the high tides are higher and the low tides are lower; these are called spring tides. When the Sun and the Moon are at right angles to each other, the high and low tides, there is the least difference in the tidal range at the shore; these tides are called neap tides.

It is not essential for students to know the various calendars that result from interpretation of Earth’s day and year or the lunar cycle calendars, or about time zones around Earth.

Assessment Guidelines:

The objective of this indicator is to explain the motions of Earth and the Moon and the effects of these motions as they orbit the Sun; therefore, the primary focus of assessment should be to construct a cause-and-effect model of Earth and lunar movements with their results. However, appropriate assessments should also require students to interpret diagrams of the movements or the effects that result from the movement; illustrate the phases of the moon in sequence; or identify periods of time related to Earth or lunar movements.

Teaching Indicator 8-4.4:  Lesson A –“Motions of the Earth and Moon”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Earth in Space provides 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:

· The Moon reflects the Sun’s light only at night and not during the day.  (The Moon is visible during the day because it reflects the Sun’s light.)

· The Moon is always in the sky.  If students do not see the Moon (either at night or during the day), they may state that the Moon must be in the new moon phase.  (Earth’s rotation causes the Moon to rise and set like the Sun.)

· The Moon should appear at the same time and in the same place in the sky every day.  (In fact, the Moon rises slightly less than one hour later each successive day.)

· Most students do not understand that the side of the Moon that faces away from Earth during a full moon is dark.  (The Moon is shaped like a sphere and reflects the Sun’s light; therefore, unless there is an eclipse, half of the Moon is always illuminated – the half turned toward the Sun.)
· The lunar phases are caused by the Earth’s shadow being cast on the moon.  They may believe that a full moon occurs when the Moon is closest to the Sun, where it can receive the most light, and that a new moon occurs when the Earth blocks the Sun’s light from reaching the moon.  (Phases are the result of the Moon’s relative position to Earth.)

· Gravity is selective about what it affects when it does, and that gravity must be stronger at great distances in order to exert its pull.  Students also may think that planets with slow or no rotations have little or no gravity.

· Students often confuse or incorrectly use the terms “rotation” and “revolution”.  (Rotation indicates the spinning of an object around a central axis.  Revolution means the orbiting of one object around another.  Because these two terms are often used interchangeably, it is common to use “orbit” instead of “revolution”.)
· High tides exist on the side of the Earth nearest the Moon.  (High tides often occur simultaneously on opposite sides of Earth along the Moon-Earth line.)
· Tides are caused by the wind or earthquakes.  (While the waves created by underwater earthquakes – called tsunamis – are often mistakenly referred to as “tidal waves”, they are not the result of tidal forces.  Tides are the result of the Moon and Sun’s gravitational influences on Earth.)
· A full moon causes stronger tides than a new moon; and a new moon results in no or low tides.  (It is the location of the Moon, and not its phase that results in tides.  A new moon and full moon both result in spring tides.)
· A “spring tide” only occurs in the spring.  (They occur in all months.)
· 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:

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


· Lamp with at least a 60 watt bulb (for the class)
· Sphere (ex. large orange or styrofoam ball)
Focus Question:
What is caused by the different motions of Earth and the Moon?
Engage:

1. How big is the moon?  Solicit ideas on how big students think the moon might be.

2. How is the size of the moon compared to the size of the Earth?
3. If the Earth is 12,756 km in diameter and the Moon is 3,746 km in diameter, what is the ratio of the Earth to the Moon?  (Answer:  The Earth is approximately 3.67 times that of the Moon)
4. What is the difference between rotation and revolution?

5. Have students discuss how rotation and revolution determine the length of a day and year.
6. As a class create a Venn diagram comparing rotation and revolution.
7. How does the size of the moon and the Earth’s rotation and revolution affect how often we see the moon and what it looks like in the sky?

Explore:

NOTE:  This has been adapted from the lesson “Moon Glow” published by StarChild and can be downloaded in the original format at: http://starchild.gsfc.nasa.gov/docs/StarChild/teachers/moonglow.html
1. Put the lamp in the middle of the room. After the lamp has been turned on, darken all other lights. The lamp represents the Sun while the sphere represents the Moon and the student moving around represents the Earth. Only one can see the intended results of this demonstration, so each student will have to take their turn in order to understand the phases of the Moon. 
2. Earth will face the Sun holding the Moon in the left hand. The Moon should be held in front at arm's length and slightly elevated overhead. (Make sure the students understand that it is because of the Moon's slightly inclined orbit around Earth that we usually see a full Moon when the Earth is between the Sun and Moon.)

3. Notice that the lamp has lit up the side of the Moon away from Earth. No one on Earth can see the lit side at this point. This is a new Moon and it occurs when the Moon is between the Sun and Earth.

4. While Earth is still facing toward the Sun, hold the left arm straight out to the side. People on Earth will now be able to see half of the Moon's lit side. Because the Moon has now revolved one-quarter of the way around Earth, this phase is referred to as a first-quarter Moon. A first-quarter Moon occurs approximately one week after a new Moon. Have the students carefully notice which half of the Moon is lit during a first-quarter Moon.

5. For the next phase, Earth's back should be to the Sun. The Moon should held out straight in front of Earth, still slightly elevated. Earth can now see the full lit face of the Moon. This phase is a full Moon. The Moon has now completed half of its revolution around Earth.

6. Before moving Earth into the next position place the Moon in the right hand. Now Earth should move the right arm into a position straight out to the side. Once again only half of the Moon is lit. Have the students carefully note which half is lit. This is the phase known as a third-quarter Moon. The Moon has now completed three-quarters of its revolution around Earth. This "face" appears approximately three weeks after a new Moon.

7. To complete the demonstration, have Earth once again face the Sun. The Moon should be held straight out in front of Earth, again showing the darkened side facing Earth. The lunar cycle now starts over again. 
8. The intermediate phases of the Moon may also be illustrated with this demonstration. A waxing crescent will occur between a new Moon and a first-quarter Moon. A waxing gibbous occurs between the first-quarter Moon and full Moon. A waning gibbous occurs between a full Moon and a third-quarter Moon. A waning crescent appears between a third-quarter Moon and a new Moon.

9. To illustrate a lunar eclipse while demonstrating the full Moon phases, allow the arm holding the Moon to drop so that the Moon is now in the Earth's shadow. Lunar eclipses occur on an average of twice a year.

10. To illustrate a solar eclipse, allow the arm holding the Moon to drop while demonstrating a new Moon. A shadow should fall across a part of the Earth. Explain to the students that people living on the part of the Earth that is in the shadow will experience a solar eclipse. Solar eclipses are less frequent than lunar eclipses. A solar eclipse occurs on an average of once every 18 months.

11. How did the rotation and revolution of the Earth and Moon affect what you saw on Earth?
Explain: 

1. As Earth's only natural satellite, the Moon has long been an object of fascination and confusion. Over the course of a 29-day cycle, the Moon shows us many different "faces". These different "faces" are called phases and they are the result of the way the Sun lights the Moon's surface as the Moon orbits Earth. The Moon can only be seen as a result of the Sun's light reflecting off it. It does not produce any light of its own. This demonstration will illustrate why the Moon has so many different looks within that 29-day period known as the lunar cycle. 
2. To reinforce this idea, watch the Video clip – why do we only see one side of the moon? http://brainbites.nasa.gov/#/one-side-of-moon
3. Video clip – phases of the moon: http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Why_Does_the_Shape.html
4. Compare as a class what you know now to what you knew before about the motions of Earth and the Moon and how they affect what is seen on Earth.
5. What questions do you still have?  (Be sure to listen for misconceptions and address as needed – see the first section for commonly held misconceptions.)
6. For more information on the phases of the moon: http://www.jpl.nasa.gov/education/index.cfm?page=123
Extend:

1. Watch the ETV Steamline SC segment “A Spin Around the Solar System: Moon Dance” (4:00) from the video series: The Moon and Tides: http://player.discoveryeducation.com/index.cfm?guidAssetId=1D050D7C-C8E5-4703-91E8-3D17EE231387
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/ 
13. Nova Online: Sinking City of Venice What Causes the Tides? - http://www.pbs.org/wgbh/nova/venice/tides.html
14. Eclipses: http://eclipse.gsfc.nasa.gov/eclipse.html
Phases of the Moon as It Orbits Around Earth
[image: image1.png]T




Phases of the Moon as It Orbits Around Earth
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Standard 8-4: The student will demonstrate an understanding of the characteristics, structure, and predictable motions of celestial bodies. (Earth Science)





Indicator 8-4.4:  Explain the motions of Earth and the Moon and the effects of these motions as they orbit the Sun (including day, year, phases of the Moon, eclipses, and tides).
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