CLASSIFY AND IDENTIFY SOLAR SYSTEM OBJECTS

BIG IDEA 5: EARTH IN SPACE AND TIME

BENCHMARKS AND TASK ANALYSES 
SC.5.E.5.3 Distinguish among the following objects of the Solar System—Sun, planets, moons, asteroids, comets—and identify Earth’s position in it.
The student:
· identifies objects of the Solar System including Sun, planets, moons, asteroids, and comets.
· compares/contrasts characteristics of the Sun, planets, moons, asteroids, and comets in our Solar System.
SC.5.N.1.2 Explain the difference between an experiment and other types of scientific investigation.
SC.5.N.2.1 Recognize and explain that science is grounded in empirical observations that are testable; explanations must always be linked with evidence.

KEY QUESTION
How can we classify and identify solar system objects?

BACKGROUND INFORMATION
The solar system consists of the sun, the 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 imaginary axis through its center, while also traveling in a clockwise direction around the sun. 

· Mercury and Venus have no moons
· Earth has one moon named Luna
· Mercury has 2 moons: 
· Jupiter has 63 moons including Callisto, Europa, Ganymede, Io
· Saturn has 34 moons including Enceladus 
· Uranus has 27 moons
· Neptune has 13 moons 

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

MATERIALS
Per student			Per group
Science notebook and pencil			“Asteroid, Comet, Moon, or Planet?” chart 

SAFETY
Always follow OCPS science safety guidelines. 

TEACHING TIPS
1. Allow students time to research our solar system on the internet.
2. Check out books from the library about the solar system for students to gather information.
3. Encourage students to bring resources from home.
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1. Tell students to write the key question in their notebook.
2. Have students take a moment to think about the question: How can we classify and identify solar system objects? and to write their thoughts in their science notebook under the key question. 
3. Ask students to think-pair-share their ideas with a partner. 
4. Allow student partners to share their thoughts. 
5. Tell students that today, we will look at some evidence and students will need to be scientists and use this evidence to form conclusions. 

EXPLORE
1. Provide each group of students with the data chart. Ask them to use what they know about solar system objects to make a claim in the last column. Their claim must be whether the object is an asteroid, a comet, a moon, or a planet. Students must be prepared to support their claim with evidence from the chart or other resource.
2. Allow students ample time to discuss and make claims. 
3. Provide time for students to report out their conclusions and support their claims. 

EXPLAIN 
1. Ask the following questions to support understanding: 
What characteristics do planets have in common? 
· Orbit the sun 
· Spherical shapes 
What characteristics do comets have in common?
· Orbit the sun 
· Have a tail and made of dust 
· Have an irregular shape
What characteristics do asteroids have in common? 
· Orbit the sun 
· Have an irregular shape 
What characteristics do moons have in common? 
	- Orbit a planet
	- Have a spherical shape 
2. Ask students if this was a scientific experiment or investigation. (investigation) Ask students to explain the difference. (no variable to control) 

ASSESSMENT
1. Evaluate science notebooks according to the rubric. 
2. Students respond to the following prompt: 

Scientists need to classify two objects in our solar system. This is the information we have on them: 

Vesta: Vesta is located approximately 375,000,000 Km from the sun and has no atmosphere. Vesta orbits the sun and has an irregular shape. 

Pluto: Pluto is located 7,376,000,000 Km from the sun at its farthest point during its orbit around the sun. Pluto has very little atmosphere and is made of ice. 

What do you think each object is- an asteroid, comet, moon, or planet? Explain your thinking.

(Note: Both Vesta and Pluto are solar system objects that scientists disagree on the classification of and both have been thought to be able to meet the criteria for either a planet or a dwarf planet at one point. Currently, Vesta is identified as an asteroid and is in the asteroid belt. Assess students only on their critical thinking and ability to provide evidence for their claim.)

Asteroid, Comet, Moon, or Planet?

	
	Orbits…
	Composition 

	Atmosphere?
	Shape
	What is it?

	Earth

	Sun
	Rock
	Cloudy 
	Spherical
	Planet

	Enceladus

	Saturn
	Ice
	No
	Spherical
	

	Eros 

	Sun
	Rock
	Almost none
	Irregular
	

	Europa

	Jupiter
	Ice
	No
	Spherical
	

	Ganymede

	Jupiter
	Ice
	No
	Spherical
	

	Halley
	Sun
	Ice and dust, with a long tail
	Almost none
	Irregular
	

	Hyperion

	Saturn
	Ice and rock
	No
	Irregular
	Asteroid

	Ida

	Sun
	Rock
	Almost none
	Irregular
	

	Io

	Jupiter
	Rock
	No
	Spherical
	

	Jupiter

	Sun
	Gas
	Thick and cloudy
	Spherical
	

	Luna

	Earth
	Rock
	No
	Spherical
	Moon

	Mars

	Sun
	Rock
	Thin and cloudy
	Spherical
	

	Mercury

	Sun
	Rock
	No
	Spherical
	

	Miranda

	Uranus
	Ice
	No
	Spherical 
	

	Neptune

	Sun
	Gas
	Thick and cloudy
	Spherical
	

	Phobos

	Mars
	Rock
	No
	Spherical
	

	Saturn

	Sun
	Gas
	Thick and cloudy
	Spherical
	

	Tempel 1
	Sun
	Ice and dust, with a dust tail
	Almost none
	Irregular
	Comet

	Titan

	Saturn
	Rock and ice
	Thick and cloudy
	Spherical
	

	Triton

	Neptune
	Ice
	Almost none
	Spherical 
	

	Uranus

	Sun
	Gas
	Thick and cloudy
	Spherical
	

	Venus

	Sun
	Rock
	Thick and cloudy
	Spherical
	




5th Grade Science Notebook Rubric
	
	Preliminary Thinking
	Data Collection/
Observations
	Conclusion/ Reflection

	
1
limited
D
	· only includes key question
	· no data or diagrams
	· conclusion only responds to key question with no evidence
· does not attempt to explain class data discrepancies (where applicable)

	

2
average
C
	· key question is written in the notebook 
· no evidence or data used to support preliminary thinking (data can be personal experiences, previous investigations, or research information)
· preliminary thoughts may not be related to the key question
	· no observational data
· data charts, graphs, and tables are not accurate or not visually appealing (unreadable)
· diagrams are missing scientific labels
· no relevant handouts or other supplemental material included (where applicable)
	· conclusions have limited explanations and may not be linked to evidence 
· conclusions do not connect to the investigation and may relate to irrelevant topics 
· attempts to explain class data discrepancies (where applicable) are incorrect
· no connections are made to real world situations or other investigations completed in class

	
3
above average 
B
	· key question is written in the notebook 
· limited evidence or data used to support preliminary thinking (data can be personal experiences, previous investigations, or research information)
· preliminary thoughts are related to the key question
	· limited observational data
· data charts, graphs, and tables are not accurate or not visually appealing (unreadable)
· diagrams include some scientific labels relevant to the investigation
· some relevant handouts or other supplemental material are included (where applicable)
	· explains and defends conclusions using evidence
· conclusions connect to the investigation and refer to some element of the investigation 
· attempts to explain class data discrepancies (where applicable) are incomplete
· connections are made to real world situations or other investigations completed in class 

	

4
excellent
A
	· key question is written in the notebook 
· uses data as evidence to make predictions (data can be personal experiences, previous investigations, or research information)
· preliminary thoughts are related to the key question 
	· observations are detailed and include labels where applicable
· data charts, graphs, and tables are mathematically accurate and visually appealing 
· diagrams include many scientific labels that are relevant to the investigation 
· all relevant handouts or other supplemental material are included (where applicable)
	· explains and defends conclusions using evidence
· conclusions connect to the investigation and refer to some element of the investigation 
· accurately explains class data discrepancies (where applicable)
· connections are made to real world situations or other investigations completed in class
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