CLASSIFY AND DESCRIBE PLANETS

BIG IDEA 5: EARTH IN SPACE AND TIME

BENCHMARKS AND TASK ANALYSIS 
SC.5.E.5.2 Recognize the major common characteristics of all planets and compare/contrast the properties of inner and outer planets. 
SC.5.N.1.2 Explain the difference between an experiment and other types of scientific investigation.

KEY QUESTION
How can you classify and describe the planets in our solar system?

BACKGROUND INFORMATION
Our solar system consists of the sun and all the objects- eight planets and their moons, asteroids, meteoroids, thousands of comets, and particles of dust and gas- that revolve around the sun. Each of the eight planets spins around an axis and travels in a counterclockwise direction around the sun. The time it takes a planet to orbit around the sun is that planet’s year. A planet’s distance from the sun affects its climate and atmosphere. 

More information can be found at NASA: http://www.nasa.gov/worldbook/index.html 

MATERIALS
Per student			Per group
student notebook and pencil			crayons or markers 
Solar System Cards 
[bookmark: _GoBack]Teacher
Print and laminate enough sets of the planet cards ahead of time

SAFETY
Always follow OCPS science safety guidelines. 

TEACHING TIPS


ENGAGE
1. Display the key question and have students write it in their science notebook. 
2. Provide student pairs or groups with a few minutes to discuss their preliminary thoughts about the question and to make notes in their science notebook. 
3. Ask student pairs or groups to report out their preliminary thinking. (use this to help you understand student misconceptions and background knowledge on the subject) 
4. Pass out the planet cards. Each student should get one. A group would include all 8 planets. 
5. Ask one group of 8 students to come up to the front of the room. Ask them to stand so that the distances of their planets from the sun are arranged from smallest to largest. List these in order on the board. 
6. Ask that same group to rearrange themselves so that their planet’s densities are arranged from greatest to least. List these in order on the board below the list you just created. 

EXPLORE: 
1. Allow student groups time to compare their cards and line themselves up based upon the attributes on the cards. 
2. Have students write their observations in their science notebooks and to discuss ways to classify the planets based upon patterns. 
3. Provide each student with a planet comparison chart (or have them create their own). Ask them to complete the chart using the planet cards. 
4. Allow each group time to report out conclusions about how planets can be classified and what observations were made. (Students should notice that the lists are similar. Inner planets generally have higher densities than the gas giants. The inner planets usually have smaller diameters. Gas giants usually have longer lengths of years.)

EXPLAIN 
1. Tell students that planets are generally classified as either inner or outer planets based upon similar attributes.
2. Using the “Planet Comparison Chart”, students should answer the following questions: 
a. Which planets have moons? 
b. Which planets have a density greater than 2? Are these inner or outer planets? What do you think this tells us about these planets? 
c. Which planets have a diameter less than Earth’s? Are these inner or outer planets? What do you think this tells us about these planets? 
3. Ask students if this was a scientific experiment or investigation. (investigation) Ask students to explain the difference. (no variable to control) 

EXTEND AND APPLY
1. Have students create a bar graph comparing the diameter of the planets. 
2. Have students write the planets’ distances from the sun using scientific notation. 
3. Read Our Solar System by Rachel Kranz and/or A Tour of the Planets by Melvin Berger. 
4. Divide students into groups to research the planets. Each group would be responsible for creating two pages for a class book about planets. This book can stay in the classroom or be shared with others. 

ASSESSMENT 
1. Complete observational assessments as student groups are working together- note if students are using scientific thinking to discuss patterns and to classify information. 
2. Notebook entries can be evaluated using the rubric. 
3. The questions in the “Explain” section can be written assessment questions. 
4. Have students respond to the following prompt: 
“A new planet has been found. It has a density of 4.2 and surface gravity that is less than Earth’s. Would this likely be an inner planet or an outer planet?” (Because of the pattern noted above, students should determine that the planet is an inner planet because of the density. Surface gravity cannot be a deciding factor since there are both inner and outer planets with gravities less than Earth.) 
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Density: 5.5

Diameter: 4,900 Km 

Distance from the Sun: 57,900,000 Km

Surface Gravity (compared to Earth): 0.39

Length of Year:88 Earth days 

Composition: Rock and metal

Number of Moons: 0

Temperature: -185 degrees to 450 degrees 
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Density: 5.2

Diameter: 12,100 Km 

Distance from the Sun: 108,200,000 Km

Surface Gravity (compared to Earth): 0.91 

Length of Year:225 Earth days 

Composition: Rock and metal

Number of Moons: 0

Temperature: 482 degrees Celsius at the surface
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EARTH

Density: 5.5

Diameter: 12,800 Km

Distance from the Sun: 149,600,000 Km 

Surface Gravity: 1 

Length of Year: 365 days 

Composition: Rock and metal 

Number of Moons: 1

Temperature: 15 degrees Celsius on surface (average)
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Density: 3.9 

Diameter: 6,800 Km 

Distance from the Sun: 227,900,000 Km 

Surface Gravity: 0.38

Length of Year: 687 Earth days 

Composition: Rock and metal 

Number of Moons: 2

Temperature: -23 degrees Celsius on the surface (average) 
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Density: 1.3

Diameter: 143,000 Km

Distance from the Sun: 778,300,000 Km 

Surface Gravity: 2.60

Length of Year:11.9 Earth years 

Composition: Mostly Hydrogen and Helium gases

Number of Moons: 63

Temperature: -150 degrees at cloud tops
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Density: 0.7

Diameter: 120,600 Km 

Distance from the Sun:1427,000,000 Km

Surface Gravity: 1.07 

Length of Year:29.5 Earth years 

Composition: Mostly Hydrogen and Helium gases

Number of Moons: 34

Temperature: -180 degrees at cloud tops
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Density: 1.3 

Diameter: 51,100 Km

Distance from the Sun: 2870,000,000 Km 

Surface Gravity: 0.90

Length of Year:84 Earth years

Composition: Mostly Hydrogen and Helium gases

Number of Moons: 27 

Temperature: -210 degrees at cloud tops 
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Density: 1.6 

Diameter: 49,500 Km

Distance from the Sun: 4497,000,000 Km 

Surface Gravity: 1.15

Length of Year:165 Earth years 

Composition: Mostly Hydrogen and Helium gases

Number of Moons: 13

Temperature: -220 degrees at cloud tops
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