
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Earth Science
	 Fourth Grade Science 

	Recommended  Days of Instruction:  3 days
	(one day equals 45 minutes)

	Standard addressed:  

	Standard 4-3:
The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system. (Earth Science)

	Celestial Bodies

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	Recall that Earth is one of many planets in the solar system that orbit the Sun.


	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
The Story of the Solar System

http://player.discoveryeducation.com/index.cfm?guidAssetId=4C37092C-481F-42D7-9525-B62ACFB25C2B&blnFromSearch=1&productcode=US
Formation of the Solar System: Learn how galaxies came together. Solar Energy and Wind: Witness the power contained in the sun’s energy and wind. The Planets: Go from Mercury to Pluto as you travel the planets. Orbiting the Sun: Examine the role comets and asteroids play in the night sky.
Our Home in Space

http://www.nsta.org/store/product_detail.aspx?id=10.2505/9780873552554
Singing puppets, colorful graphics, and NASA footage come together to teach students about the familiar sights in our sky. Learn about the importance of the sun, some characteristics of the Earth, what causes day and night and the change of seasons, and how the moon moves. Lastly, see the importance of telescopes in revealing the mysteries of our solar system.
 “The Solar System”
http://starchild.gsfc.nasa.gov/Videos/StarChild/solar_system/solar_system.mov, short NASA video that discusses the composition of solar system, and distinguishes between the rocky planets and the gas giant planets.

Model of the solar system 
http://www.kidsastronomy.com/solar_system.htm
Information about planets
http://kids.nineplanets.org/intro.htm
Interactive NASA web page that compares the masses of the planets
http://www.messenger-education.org/Interactives/ANIMATIONS/Planet_Mass_Comparison/planet_mass_comp_full.htm
Interactive NASA web page that compares the sizes of the planets

http://www.messenger-education.org/Interactives/ANIMATIONS/Planet_Size_Comparison/planet_size_comparison_full.htm
Solar System Shuffle http://starchild.gsfc.nasa.gov/docs/StarChild/solar_system_level1/activity/solar_system_shuffle.html
Ordering the planets in their orbit around the sun

http://starchild.gsfc.nasa.gov/docs/StarChild/solar_system_level1/activity/planet_go.html

	See Science Module 4-3.1

	From the SC Science Support Document: The objective of this indicator is to recall that Earth is a planet along with other planets that orbit the Sun; therefore, the primary focus of assessment should be to remember that there are planets that orbit the Sun.  
However, appropriate assessments should also require students to identify a planet by name or position; recognize planets whose surface is like or unlike Earth; or recognize the Sun as the star around which planets orbit.  



Fourth Grade
Science Module 

4-3.1
Celestial Bodies
Lesson A 

From the South Carolina Science Support Documents:
Indicator:  4-3.1 
Recall that Earth is one of many planets in the solar system that 
orbit the Sun.  
Taxonomy level:  Remember Conceptual Knowledge  (1.2-B)   
Previous/Future knowledge:  Planets orbiting in the solar system are being considered for the first time.  Students in 1st grade (1-3.1) studied the Sun as an object in the daytime sky but did not study planets or even the fact that Earth is a planet.  In 8th grade (8-4), students will study the characteristics of the planets more fully.  

It is essential for students to know that Earth is a planet that orbits around the Sun.  There are also other planets that also orbit the Sun; some are closer to the Sun than Earth and others are farther away.  Some are small, rocky planets like Earth (Mercury, Venus, Mars); some are large planets with a surface made of gas (Jupiter, Saturn, Neptune, Uranus) unlike Earth.    

Planets
Planets are bodies, natural satellites, that orbit the Sun, a star.  

Earth
Earth is the third planet from the Sun in the solar system 

Sun
The Sun is the name for the central star in our solar system. 

The sequence of the named planets from the Sun outward is also part of this recall.

It is not essential for students to know specific data about each planet, for example, distance from sun, time of revolution or rotation.  Students do not need to name the planets with rings, nor do they need to identify the names of or number of moons a planet has.  Students do not need to order the planets by any characteristic other than their orbiting arrangement as they revolve around the Sun.

Assessment Guidelines:

The objective of this indicator is to recall that Earth is a planet along with other planets that orbit the Sun; therefore, the primary focus of assessment should be to remember that there are planets that orbit the Sun.  However, appropriate assessments should also require students to identify a planet by name or position; recognize planets whose surface is like or unlike Earth; or recognize the Sun as the star around which planets orbit.  
Teaching Indicator 4-3.1: Lesson A - Celestial Bodies
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.
Preparation for the lesson: 
For the Explore portion of this lesson, the teacher will need a long open space, such as a hallway or playground.
Misconceptions:
1. The earth is the center of the solar system. (The planets, sun and moon revolve around the earth.
2. The earth is the largest object in the solar system.

3. The solar system is very crowded.

4. The solar system contains only the sun, planets and the moon.

Safety Note(s):
Never look directly at the sun.
Lesson time:
3 days (1 day equals 45 minutes)
Materials Needed: 
Day One: tape measure or other measuring device,  long open space such as a hallway, construction paper signs for the Sun and each planet, large paper clips or safety pins to secure the signs onto the front of each student representing the Sun or one of the planets
Day Two: 1 meter length of string, a meter stick, a marker, and clear tape for each group of students

Focus Question: 

What are the positions of the celestial bodies in the solar system?
Engage:

Ask students to work in small groups to draw a model of what they think the solar system looks like from space. Tell them to label the planets in the correct order.  Share and compare each group’s model.  Share the following website with students   (model of our solar system) http://www.kidsastronomy.com/solar_system.htm
Explore:

Take the students to a long open space, such as a hallway.  Remind students of the order of the planets from the sun.  Choose a student to represent each planet and one to represent the sun.  Ask unassigned students to measure the distance for each planet.
Have the “sun” stand at one end of the space.  Tell students that in this model, 1 foot will equal 1 Astronomical Unit (1 AU). 1 AU is 92 955 887.6 miles, which is the average distance of the Earth from the Sun.
Explain that in the actual solar system.  Earth is 1AU from the sun.  Have a student measure and mark Earth’s position in the model. (1 foot away from the sun).  Direct “Earth” to stand at that mark.

Ask students “Where should Venus and Mercury stand?”  (between Earth and the sun).  Have Venus and Mercury crowd in close to the sun, with Mercury closer than Venus.

Have students measure the other distances from the sun until all planets have been placed in the model:
Mars 1 foot, 6 inches

Jupiter: 5 feet, 3 inches

Saturn, 9 feet, 8 inches

Uranus: 19 feet    19
Neptune: 30 feet

(Students may ask about Pluto, which would be 40 feet away from the sun, if it were classified as a planet). 

NOTE: Your textbook may still have Pluto classified as a planet, therefore; this is an excellent opportunity to explain that science is always changing and scientists are always discovering new things)
Explain

Return to the classroom and remind students that no model is perfect.  Models help scientists understand and explain things that are difficult to see. Scientists design models to show certain things, leaving out others that would make a model harder to understand.  Ask students “Are the real planets lined up in space like they were in our model?    What are the real planets doing in space that they are not doing in our model?  What shape was our model?  (straight line).  What shape are the planet’s orbits? (Circular, oval, elliptical).  Compare the hallway model to the website model.  What was each model designed to show?  (The hallway model was designed to show order of the planets and relative distances between them.  The website model was designed to show the order of the planets and their orbits around the sun. (Good stopping point in lesson)
In the next activity, students will make their own scale model that shows the distances between the planets in the solar system.  In this model, 1 centimeter of string will represent 100 million kilometers in space.

Each group will need 1 meter length of string, a meter stick, a marker, and clear tape.

Have students place a piece of clear tape about 20 centimeters from one end of the string. Using the marker put a dot on the string.  This represents the sun.  Tape the sun end to the floor or the edge of a table. Use the meter stick to find a point 0.6 centimeters (on the longer side of the string) Mark the dot on the string.  This is Mercury. 
For each planet, measure the distance and mark the spot with a marker. Students may use beads, construction paper or yarn to show the location of the planets and label them.  They might also decide to make a separate key for the model on an index card.
Planet Distances
Mercury 0.6 cm

Venus 1 cm

Earth 1.5 cm

Mars 3 cm

Jupiter 8 cm
Saturn 14 cm

Uranus 29 cm

Neptune 45 cm

Note:  Students should not be responsible for learning the distances of the planets from the Sun, but rather, the order of their orbit from the Sun.
Day Three:
Watch United Streamline video, “The Story of Our Solar System” to learn about the inner and outer planets, the two main groups of planets, whether the planets are solid or mostly gaseous. 
Another video you may find useful is located at http://starchild.gsfc.nasa.gov/Videos/StarChild/solar_system/solar_system.mov, which is short, but discusses the composition of the solar system, and distinguishes between the rocky planets and the gas giant planets.
Alternatively, they can visit websites, such as  http://kids.nineplanets.org/intro.htm  or read books about planets.  
Key questions that students should be able to answer as they learn about the solar system:

What is at the center of our solar system?

Which planets are rocky planets?

Which planets are gaseous planets?

In what order do the 8 planets revolve around the sun?

What other celestial bodies are located in our solar system? (moons, asteroids, dwarf planets)

Mention that some people use mnemonic devices to help them remember the order of the planets.
Tell students that some people have come up with mnemonic devices to help them remember the order of the planets, such as 
"My Very Easy Method Just Speeds Up Names" or 

“My Very Eager Mother Just Served Us Nachos”. 

Or better yet, students can make up their own mnemonic.
Discuss the characteristics of the rocky planets: Mercury, Venus, Earth, and Mars 

Rocky planets are also called terrestrial planets. 

Rocky planets are mostly made up, or composed, of—you guessed it—rock! This means that they have canyons, craters, mountains, and volcanoes. 

Rocky planets all have the same basic internal structure: a core made up of mostly iron, a mantle, and a crust. 

Discuss the characteristics of the gaseous planets:

Gas Giants: Jupiter, Saturn, Uranus, Neptune 

Gas giants are big planets that aren’t mostly made up of rock or other solid matter. 

The cores of gas giants are the only parts made of solid matter. 

Jupiter and Saturn are mostly made up of the elements hydrogen and helium. 
Uranus and Neptune are sometimes called “ice giants” because they are mostly made up of water, ammonia, and methane crystals. 

For a review of the solar system, the following sites are interactive and designed for students:
Solar System shuffle: http://starchild.gsfc.nasa.gov/docs/StarChild/solar_system_level1/activity/solar_system_shuffle.html
Where, oh where, does that little object go?  Interactive activity ordering the planets in their orbit around the sun

http://starchild.gsfc.nasa.gov/docs/StarChild/solar_system_level1/activity/planet_go.html
Extend: 
For additional information, have students visit the following sites and share the information with the class. 

Interactive NASA that compares the masses of the planets.

http://www.messenger-education.org/Interactives/ANIMATIONS/Planet_Mass_Comparison/planet_mass_comp_full.htm
Interactive NASA web page that compares the sizes of the planets

http://www.messenger-education.org/Interactives/ANIMATIONS/Planet_Size_Comparison/planet_size_comparison_full.htm
To assess student understanding of this indicator, have students draw a model of the solar system, with the sun at the center, including the 8 planets in their correct locations from the sun.  Have them label the planets, and include which are rocky planets and which are gaseous planets.
Standard 4-3 The student will demonstrate an understanding of the properties, movements and locations of objects in the solar system.





Indicator:  Recall that Earth is one of many planets in the solar system that orbit the Sun.
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