
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING 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

	8-4.1:  Summarize the characteristics and movements of objects in the solar system (including planets, moons, asteroids, comets, and meteors).

	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
What’s Out There? Our Solar System and Beyond a segment from the series The Inner Planets:  http://player.discoveryeducation.com/index.cfm?guidAssetId=394BF902-C12B-4726-B493-338EB31355AA
Mercury is the planet closest to the sun. Since the length of a planet's year is determined by the size of its orbit, Mercury's year is only eighty-eight Earth days long. The Mariner spacecraft took pictures of Mercury that showed that Mercury's surface, like that of the Moon full of craters. Mercury seems to have shrunk, causing its crust to crack in some places. Mercury's mantle is very thin compared to those of other planets. Venus is the second brightest object in the night sky (after the moon). Venus is about the same size as Earth, but due to its thick atmosphere, it is much hotter. The Earth has extremely varied surface features. It is the only known planet in the solar system that has liquid water on its surface. Satellites using radar have helped scientists to map the Earth's ocean floor. Earth's interior consists of a core and a mantle; the crust is the thin outer layer on which we live. Mars was once similar to Earth, with many volcanoes and liquid water channels. However, now it is very cold and the water is frozen solid. Some scientists believe that if life is found anywhere in the solar system besides Earth, it could be found on Mars. Data from space probes may be able to provide more information about the planet. All of the inner planets are relatively small, and all have rocky surfaces.

What’s Out There? Our Solar System and Beyond a segment of the series: Other Heavenly Bodies: Asteroids, Meteors, and Comets http://player.discoveryeducation.com/index.cfm?guidAssetId=6ECF29CB-B02B-45AE-B2F9-9BC4830A4C49
Asteroids are pieces of rock that never came together to form a planet. Most asteroids are located in the asteroid belt between the orbits of Mars and Jupiter. Asteroids may provide clues about how the Earth and other planets formed. Meteors are pieces of debris that enter the Earth's atmosphere. A meteorite is part of a meteor that reaches the ground without completely burning up. Comets are large chunks of ice and dust. They have highly elliptical orbits and are usually far from the sun. As they approach the sun, parts of the comet vaporize and produce a tail. The Shoemaker-Levy comet fragments collided with Jupiter in 1994.

Where Do Asteroids, Meteors, and Comets Come From? a Segment of: Cosmic Collisions http://player.discoveryeducation.com/index.cfm?guidAssetId=F51BF7BF-7F23-47FB-A557-C642D028B567
This clip focuses on the origin of asteroids, meteors, and comets.
Additional Resources:

Copies of Celestial Body (download as a package) http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Our_Solar_System_Lithograph_Set.html  

Download individually

· Mercury Lithograph
Venus Lithograph
Earth Lithograph
Earth's Moon Lithograph
Mars Lithograph
Asteroids Lithograph
Meteors and Meteorites Lithograph
Moons of the Solar System Lithograph
Jupiter Lithograph
Galilean Moons of Jupiter Lithograph
Saturn Lithograph
Moons of Saturn Lithograph
Uranus Lithograph
Neptune Lithograph
Pluto and Charon Lithograph
Comets Lithograph
Kuiper Belt and Oort Cloud Lithograph
What Is a Planet? Lithograph
Asteroids, Meteoroids, and Comets – spinning

http://starchild.gsfc.nasa.gov/docs/StarChild/teachers/spinning.html
Asteroids, Meteoroids, and Comets http://starchild.gsfc.nasa.gov/docs/StarChild/teachers/asteroids.html
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/ 
	See Science Module 8-4.1

	From the South Carolina Science Support Document:

The objective of this indicator is to summarize the characteristics and movements of objects in the solar system; therefore, the primary focus of assessment should be to generalize major points about characteristics and movements of planets, moons, asteroids, comets and meteors.

However, appropriate assessments should also require students to interpret a diagram of the objects in the solar system; compare objects in the solar system; classify objects in the solar system based on characteristics; classify by sequencing planets in order from the Sun or by size; or identify an object in the solar system based on its unique characteristics or movements.


Eighth Grade

Science Module 

8-4.1 PART A
Astronomy: Earth and Space Systems
Lesson A
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From the South Carolina Science Support Documents:

Indicator 8.4.1:  Summarize the characteristics and movements of objects in the solar system (including planets, moons, asteroids, comets, and meteors).
Taxonomy level: 

Understand Conceptual Knowledge (2.4-B)

Previous/Future knowledge: Most of these objects in the solar system are being dealt with for the first time. Students in 4th grade (4-3.1) recalled that Earth is one of many planets in the solar system that orbit the Sun. Revolution and rotation as movements have also been studied (4-3.4, 5). In 4th grade (4-3.2), students compared the properties (including they type of surface and atmosphere) and the location of Earth to the Sun, which is a star, and the Moon. No other planets or moons have been studied. A complete study of the properties of the Moon that make it unique among other moons in the solar system is studied in high school Earth Science (ES- 2.2).

It is essential for students to know that objects that are found in the solar system have characteristics based on surface features and atmosphere (if there is one). These objects have movement, usually some type of orbit/revolution and possibly rotation also.

Planets

· Planets may have a terrestrial or rocky surface or a gaseous surface. Gaseous planets are considerably larger than terrestrial planets.

· Planets may have rings. Some planets have a unique surface characteristic, for example color or an atmospheric storm.

· Movement of planets is based on revolution around the Sun and rotation on the planet’s axis.

Moons

· Moons are studied in relation to the planet they orbit. Not all planets have moons.

· Most are rocky bodies covered with craters, but some have unique characteristics.

· Movement of moons is based on revolution around their planets.

Asteroids

· Most asteroids are rocky bodies that orbit in a region in the solar system known as the asteroid belt between Mars and Jupiter.

· They vary in size and shape.

· Movement is based on their revolution around the Sun.

· Some asteroids outside the asteroid belt have orbits that cross Earth’s orbit; scientists monitor the positions of these asteroids.

Comets

· Comets have a main body or head (ices of water, methane and ammonia and dust) and a tail that emerges as the comet gets closer to the Sun during its orbit.

· The tail always points away from the Sun. Comets have unique long, narrow elliptical orbit. 

Meteoroids

· Meteoroids are chunks of rock that move about within the solar system.

· Location and movement result in the different terms:

· Meteor – when the chunk of rock burns up in a planet’s atmosphere; or

· Meteorite – when the chunk of rock strikes the surface of a planet or moon.

It is not essential for students to know specific data about each planet, for example, exact distance from the Sun, time of revolution or rotation or the diameter. Students do not need to identify the names of or number of moons a planet has.

Assessment Guidelines:

The objective of this indicator is to summarize the characteristics and movements of objects in the solar system; therefore, the primary focus of assessment should be to generalize major points about characteristics and movements of planets, moons, asteroids, comets and meteors.
However, appropriate assessments should also require students to interpret a diagram of the objects in the solar system; compare objects in the solar system; classify objects in the solar system based on characteristics; classify by sequencing planets in order from the Sun or by size; or identify an object in the solar system based on its unique characteristics or movements.

Teaching Indicator 8-4.1:  Lesson A –“Objects in the Solar System”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Earth and 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:

· Points of light in the night sky are stars.  (Some points of light may be planets, galaxies, or satellites.)
· The sun is not a star because it is not visible at night.  (Although the Sun is dominant and warm and the standard conception of a star is distant and cold, the Sun is a star.)

· The stars “come out at night” and are not always present in the sky. (The Sun’s light prevents us from seeing stars during the day.)

· There are thousands of stars in our solar system. (There is just one star in our solar system – the Sun.)

· Because the apparent diameter of the Sun in the sky from Earth is similar to the Moon’s diameter, many students this age may think they are the same size.  (The Sun is 400 times the size of the Moon.)
· Asteroids are round.  (Asteroids have a variety of irregular shapes.)
· The asteroid belt is densely populated.  (Scientists state that all asteroids combined together would form a single solar system body only 1500 km across, which is a fraction of the Earth’s diameter.)
· Comets and meteors are the same and have the same appearance.  (Comets and meteors ma look like they are the same size, but comets are much larger.  Comets appear smaller because of their great distance from the Earth’s atmosphere.  Comets remain visible in the night sky for days as they continue on their path toward or away from the sun, while meteors are located within the Earth’s atmosphere and remain visible for only a few seconds.)
· Comets and meteors are out in space and do not reach the ground. 

· 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.  

Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed: (per groups of 4)


· Copies of Celestial Body Lithographs on cardstock (see attached) OR download as a package at: http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Our_Solar_System_Lithograph_Set.html  OR 

Download individually:

· Mercury Lithograph
Venus Lithograph
Earth Lithograph
Earth's Moon Lithograph
Mars Lithograph
Asteroids Lithograph
Meteors and Meteorites Lithograph
Moons of the Solar System Lithograph
Jupiter Lithograph
Galilean Moons of Jupiter Lithograph
Saturn Lithograph
Moons of Saturn Lithograph
Uranus Lithograph
Neptune Lithograph
Pluto and Charon Lithograph
Comets Lithograph
Kuiper Belt and Oort Cloud Lithograph
What Is a Planet? Lithograph
· Ruler – 1
· Pencil Compass – 1 

· Cardstock (heavy duty) – 1 sheet
· 5/16 inch diameter dowel rod – 18 inches long 

· Scissors – 1 pair
· Glue

Focus Question:

What are the characteristics and movements of objects in the solar system?
Engage:
1. Dialogue as a class about thoughts and ideas such as (but not limited to):

a. What is our solar system?  

b. What is it made of?

c. What makes the objects unique?

d. What holds the solar system together?

(NOTE:  This is an opportunity to determine what knowledge your students have and any misconceptions they may harbor; it is NOT necessary to disagree or correct ideas – only identify them.)

2. Provide each group with a set of lithographs representing planets, moons, asteroids, comets and meteors.

3. For each lithograph, identify the special characteristics and type of movement.  Represent your information in an appropriate graphic organizer.  Be sure to include special or interesting information about each.

4. Share your graphic organizers with other groups.  How do the representations compare?

5. Have a class discussion to:

a. compare objects in the solar system

b. classify objects in the solar system based on characteristics 
c. classify by sequencing planets in order from the Sun or by size

d. identify an object in the solar system based on its unique characteristics or movements
6. Watch the SC ETV Streamline video “What’s Out There? Our Solar System and Beyond” (10:04) a segment from the series The Inner Planets:  http://player.discoveryeducation.com/index.cfm?guidAssetId=394BF902-C12B-4726-B493-338EB31355AA
Explore:
1. NOTE: This has been adapted from the activity “Asteroids, Meteoroids, and Comets from StarChild published by NASA –and can be downloaded in the original format at: http://starchild.gsfc.nasa.gov/docs/StarChild/teachers/spinning.html
2. Have you ever thought about why all of the planets in our solar system lie in nearly the same plane or why all the planets revolve around the Sun in the same direction? Ever wondered why planets like Jupiter, Saturn, and others are not perfect spheres, but are flattened at their tops and bottoms? The explanation is simple -- it is the result of the rapid spinning (or rotation) of the gas that they are made of. Let's investigate.

3. Cut 3 circles out of the cardstock. Two of them should be about 4 cm in diameter. The third should be about 3 cm in diameter. Punch a hole in the center of each of the circles such that for one of the 4 cm circles and for the 3 cm circle, it fits snugly over the dowel rod. For the other 4 cm circle, the hole should be large enough that it fits easily over the dowel rod.
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Cut 8 strips out of the cardstock. Each should be about 1.25 cm wide by 30 cm long.

5. Glue one end of each of the 8 strips to one of the 4 cm circles. Try to get them evenly spaced around the circle. Glue this circle to the dowel rod about 3 cm from one end. 
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Slide the 3 cm circle over the other end of the dowel rod and glue it about 15 cm from the circle already glued on the rod.

7. Now slide the remaining 4 cm circle over the free end of the rod and glue the cardstock strips to it. Again, try to make sure they are evenly spaced. Make sure that this end can still slide freely over the dowel rod.

8. You are now ready to explore what happens to a non-solid object when it is given a good spin. Roll the long end of the dowel rod between your hands. Record in your notebooks:

a. What do you see happen? 
b. What do you think this tells you about the formation of our solar system? 
c. About the shape of planets such as Jupiter? 
d. About the shape of stars such as our Sun?
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	The image above shows the dowel rod being rotated between the palms
	The image above shows the model when it is still. Note the bottom circle is in a down position.
	The image above shows what happens to the model when it is being rotated. The bottom disk rises up as the model bulges out near its center.


9. Watch the SC ETV video “What’s Out There? Our Solar System and Beyond” (2:16) a segment of the series: Other Heavenly Bodies: Asteroids, Meteors, and Comets: (2:16) http://player.discoveryeducation.com/index.cfm?guidAssetId=6ECF29CB-B02B-45AE-B2F9-9BC4830A4C49
Explain: 
1. Have a class discussion about the results of the activity above:
a. What do you see happen? 
b. What do you think this tells you about the formation of our solar system? 
c. About the shape of planets such as Jupiter? 
d. About the shape of stars such as our Sun?
2. Our solar system formed about 4.6 billion years ago when a huge cloud of gas and dust began to collapse because of the pull of gravity. As it collapsed, it began to spin. As it spun, it began to flatten out. The planets formed from condensations of gas and dust in this collapsed disk. This explains why all the planets are nearly in the same plane and why they all travel around the Sun in the same direction. They were born that way. To change where they are travelling or how, something would have had to hit them with enough force to overcome their initial movement. While this came close to happening for Venus, the impact that caused it to tip over and appear to rotate in the other direction was still not such that it significantly changed its orbital motion. You can see this demonstrated in many ways. Think about tossing dough for a pizza crust! The same science explains why planets and stars that spin rapidly enough flatten out on their tops and bottoms.
3. Have a class discussion about “Where did asteroids, comets and meteoroids come from?”

4. Watch the SC ETV Streamline video segment: “Where Do Asteroids, Meteors, and Comets Come From?” A Segment of: Cosmic Collisions http://player.discoveryeducation.com/index.cfm?guidAssetId=F51BF7BF-7F23-47FB-A557-C642D028B567
Extend:

NOTE: This has been adapted from the activity “Asteroids, Meteoroids, and Comets from StarChild published by NASA –and can be downloaded in the original format at: http://starchild.gsfc.nasa.gov/docs/StarChild/teachers/asteroids.html
1. Start with the name of any of the solar system objects listed in row 1. Find the path that takes you through correct descriptions of that object in each of the subsequent rows. If you've found the correct path, you should finish at the box that restates the object in row 8. You may cross through any dotted lines, even those at a diagonal. You may not, however, skip over an entire column nor backtrack. Some descriptions may be true of more than one object; some may not be true of any. Be careful. Don't be led down the wrong path.
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2.Answer Key:
METEOROID: A1, A2, A3, B4, A5, A6, B7, C8

ASTEROID: B1, A2, B3, A4, A5, B6, A7, A8

COMET: C1, B2, C3, C4, B5, C6, C7, B8
2. Summarize the characteristics and movements of meteoroids, asteroids, comets, planets and moons.
Additional Resources:

1. NASA Astronomy Picture of the Day - http://antwrp.gsfc.nasa.gov/apod/astropix.html
2. NASA Jet Propulsion Laboratory: Welcome to the Planets - http://pds.jpl.nasa.gov/planets/welcome.htm
3. Amazing Space  - http://amazing-space.stsci.edu/ 
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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 8-4.1:  Summarize the characteristics and movements of objects in the solar system (including planets, moons, asteroids, comets, and meteors). 
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