GALAXIES

BIG IDEA 5: EARTH IN SPACE AND TIME

BENCHMARKS AND TASK ANALYSES 
SC.5.E.5.1 Recognize that a galaxy consists of gas, dust, and many stars, including any objects orbiting the stars. Identify our home galaxy as the Milky Way.
SC.5.N.1.2 Explain the difference between an experiment and other types of scientific investigation.

KEY QUESTIONS
What makes up a galaxy? How do solar systems compare to galaxies? 

BACKGROUND INFORMATION
Our solar system is one of millions of solar systems in our galaxy, the Milky Way. Objects in our solar system are held in place by gravity with the only star, the Sun, in the center. Other stars make up many other solar systems which combine to form galaxies. Our galaxy orbits the center of mass. 

There are three main types of galaxies as identified by the following table. 

	Elliptical

	Spiral
	Irregular

	Made up of gas, dust, and stars

	Made up of gas, dust, and stars
	Made up of gas, dust, and stars

	Made up of both young and old stars 

	Made up of mostly old stars 
	Made up of young and old stars

	Held together by gravity

	Held together by gravity
	Held together by gravity

	Round or oval shape

	Pinwheel shape
	Has no identifiable shape

	Example- M87 (60 million light years from the Milky Way)

	Example- Milky Way 
	Example- M82 (10 million light years from the Milky Way)



The universe may contain 100 billion galaxies. 

MATERIALS
Per student			Per group
science notebook			1 “Model of the Milky Way Galaxy” sheet 
pencil			to be used as a guide	 
colored pencils			37 small cups
[bookmark: _GoBack]large piece of blue paper (18 X 24)
fine sand 

SAFETY
Students should wear goggles to avoid getting sand in their eyes. 

TEACHING TIPS
1. Students may have the misconception that constellations are a part of our solar system. You may need to discuss the fact that these are actually part of our galaxy. The Sun is the only star in our solar system. 
2. Keep students on task to avoid messiness. 
3. Students may have many questions about galaxies, solar systems, and the universe. This is an area of science where new information is constantly discovered. Encourage students to find answers to their questions by doing research on the Internet or by using recently published books. 

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. Post the organizational map below. 
5. Ask students: 
a. What is a universe? 
b. What is a galaxy? 
c. Which is larger- a universe or a galaxy? 
d. What is a solar system? 
e. Which is larger- a solar system or a galaxy?

[image: ]
EXPLORE
1. Tell students that you are now going to make a model of one galaxy- the Milky Way galaxy. 
2. Ask students why we would make a model of a galaxy. (They should be able to explain that we cannot see the entire galaxy so we have to make models) 
3. Have student groups place on cup in the center of the large blue paper. Explain that this represents the center of the galaxy- a place where it is dense with old stars. 
4. Have students create 5 curved “arms” that extend off the center so the model looks similar to the “Model of the Milky Way Galaxy” sheet. Explain that each cup represents millions of stars. 
5. Refer students to the blue paper. Tell them that the blue paper represents all the gas in this galaxy. 
6. Have students sprinkle the sand between the cups on the blue paper. Explain that this represents the space dust that is in the galaxy. 
7. Tell students to rotate the blue paper in a circular manner. The center cup should always be in the same place and the blue paper should not leave the table. Tell students that the galaxy revolves around this cluster of old stars. 
8. Give students a few minutes in their group to keep spinning the model, to discuss with one another what the model represents and to discuss what makes up a galaxy. This is the ideal time to walk around the room and do a quick assessment to determine if the students are making correct connections.
9. Tell students to look at one of the cups on the edge of one of the arms. Tell them that this represents our solar system, which has only one star- the Sun. Students can imagine how the model would look if all of the cups were also spinning like the large paper. 
10. Ask students to recreate this model in their science notebook using blue colored pencil as gas, brown colored pencil as dust, and yellow colored pencil as the millions of stars. Students must be sure to use a key to identify the parts of the galaxy. 

EXPLAIN 
1. Ask students: 
a. What is a universe? 
b. What is a galaxy? 
c. Which is larger- a universe or a galaxy? 
d. What is a solar system? 
e. Which is larger- a solar system or a galaxy? 
f. What is the name of our galaxy?
g. What is a galaxy made of?
2. Ask students if this was a scientific experiment or investigation. (investigation) Ask students to explain the difference. (no variable to control) 

EXTEND AND APPLY
· Allow students to create a model of the Milky Way using other materials. Require students to explain what each material represents in the model.

ASSESSMENT
1. Make observational assessments when walking around the room while students are manipulating the model. Make notes of misconceptions or inappropriate use of vocabulary. 
2. A more formal assessment can be made from the student’s drawing in their notebook. Determine if they understand what a galaxy is by ensuring that their drawing identifies stars, gas, and dust. The student’s graphic should have a clear key. 
3. For a very formal assessment, the questions in the “Explain” section could be used as a written assessment. 
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Model of the Milky Way galaxy
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