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Unit Title:


Shooting for the Stars
Grade Level:


4
Subject/Topic Area(s):           Science: Weather Systems
Designed By:
             TMS Fourth Grade

	Brief Summary of Unit (Including curricular context and unit goals):

Students will explore the characteristics of the main constellations and their position in the night sky. They will explore the rotation and tilt of the Earth to identify what causes day and night and the seasons. They will examine the Moon to discover why it appears to change shapes and learned about the order and name of its phases. Students will evaluate the size and distance of the planets within the Solar System to the Sun. 


STAGE 1 - DESIRED RESULTS

	Content Standards: 
S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.
S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.


	Understanding(s):  Students will understand that…
1. The patterns of stars in the sky stay the same, although they appear to move across the sky nightly, and different stars can be seen in different seasons. 

2. Constellations are groups of stars that look like pictures.

3. Stars are like the sun, some being smaller and some larger, but so far away that they look like points of light.

4. Planets change their positions against the background of stars.

5. The earth is one of several planets that orbit the sun, and the moon orbits the earth.

6. The moon reflects the sun’s light and goes through 8 phases in approximately 28 days


	Essential Question(s)
1. What is a star? 

2. How are stars alike and different from each other? 

3. How does the sun compare to other stars in the night sky?

4. How are constellations alike and different? 

5. How are planets and stars alike and different in relation to appearance, position, and number in the night sky? 

6. Why are planets seen in different locations in the night sky throughout the year? 

7. Why are different phases of the moon observed throughout the month? What is the sequence of those phases? 

8. What are the relative sizes of the planets in our solar system? 

9. What is the relative order of the planets from the sun in our solar system? 



	Students will know…
1. will know the 8 phases of the moon
2. the major constellations and how they are made up of stars
3. that the rotation of the Earth causes day and night 
4. the order of the planets and their relative size


	Students will be able to…

1.  draw and label the 8 phases of the moon and put them in order 
2. create artwork that displays constellations 
3. describe the orientation of the Earth to predict the status of day and night 
4. recognize the correct order of the planets and key characteristics of each planet 



	
	Theme 1
	Theme:  Galaxy and the Stars
Standards: S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.
Literature:  There’s No Place Like Space, Zoo in the Sky: A Book of Animal Constellations, by Jacqueline Mitton, Once Upon a Starry Night: A Book of Constellations, Jacqueline Mitton, The Big Dipper (Let's-Read-and-Find-Out Science 1), by Franklyn M. Branley


	
	Theme 2
	Theme:  The Sun

Standards: S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.
Literature:  Energy From the Sun, Where Does the Sun Go At Night? Jump Into Science: Sun


	
	Theme
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	Theme:  The Planets

Standards: S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.
Literature:  The Magic School Bus Lost In The Solar System, by Joanna Cole, The Planets in Our Solar System, 13 Planets


	
	Theme 4
	Theme:  The Moon

Standards: S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.
Literature:  If You Decide To Go To The Moon, Astronaut Handbook



	 
	Theme 1
	Theme:  Galaxy and the Stars

Standards: S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.
Activities:

A. Making Constellations

I can describe what makes up a constellation.

1. Have the students do a KWW (I Know…I Wonder…I Still Wonder…) chart so that you know what they know about constellations. (I still wonder to be answered at the end)
2. List all the names of constellations that they know.

3. Read the book Big Dipper, then have the students describe and explain how the Big Dipper and the bear got their names.

4. Give each student a piece of dark construction paper and 5-8 stars.

5. The students drop the stars at random onto the construction paper and glue them in place.

6. Students then observe the design and infer or explain what constellation they see in it.

7. Then they name their constellation.
B. Viewing the Different Positions on Constellations
I can explain why the constellations seem to move in the sky.
1. View the Star Theatre Pro.

2. Ask students to discuss why the constellations seem to move.

3. Record answers.

4. Read “There’s No Place Like Space”. (The section on constellations)
5. Note why they seem different at different times of the year.

6. Brainstorm some various introductions of myths by reading the examples:

*See Constellation Myths

7. In partners, have students use the Star Wheels to answer the organizer.

C. The Story Behind Constellations
I can explain the stories of naming the constellations.
1. Read “Once Upon a Starry Night”

2. Make note of the story behind the myths.

3. In partners, have student use the book “Zoo in the Sky” to research a constellation and story.

4. Fill out the organizer.

5. Using the student made constellations, have student create their own myth for their constellation.

	
	Theme 2
	Theme:  The Sun

Standards: S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.
Literature:  Energy From the Sun, Where Does the Sun Go At Night? Jump Into Science: Sun
Activities:

A. Act Out the Rotations

I can explain the movement of the sun, Earth and Moon.

1. The students will get into groups of three and will physically show how the Moon revolves around the Earth while the Earth revolves around the sun.

2. Have the sun explains what it does (stand still)

3. The Earth explains (rotates and revolves)

4. The Moon explains (rotates and revolves)

B. What Causes Day and Night?

I can describe what causes day and night.

1. Read What Makes Day and Night. 

2.  PowerPoint: What Causes Day and Night?

3. Briefly show a world clock to show the students how it is currently night time in other parts of the Earth due to the rotation of the Earth. 
http://tkforkids.webs.com/clock.html, 

4. Write a letter to an alien to explain to him why we have day and night.

C. Act Out Day and Night

I can explain what causes day and night. 
1. Set the lamp in the middle of the room. Have the students stand in 
a circle around the lamp facing the light. 

2. The class pretends that the lamp is the sun and their body is the earth. 

"Can you see the sun now? Is it daytime or nighttime?" 

3. Face the “sun.” “Is it day or night now?" Ask the students to spin again to 

4. Slowly turn to their right so that they can just start to see the sun appearing on their right side. “What time of day is it?" (morning or sunrise). 

5.  Continue to turn to the right until the students can barely see the sun on their left side. What time of day is it now?" (evening or sunset).

6. On white paper folded into 4th, have students draw each time (day, night, sunrise, sunset). Write the statement: “Day and night is caused by the Earth’s rotation around its’ axis.)
D. The Sun’s Energy
I can describe how we use the sun’s energy. 
1. 1. Take the students outside on a sunny day.

2. Have students find warm objects.

3. Locate and feel some of the same things which are in the shade.

Option: Have student use “Sun glasses” to look at the sun. Make note that they can ONLY look directly into the sun safely with the Magic Sun Glasses.
4. Make notes on chart paper/butcher paper/board about observations.

5. Read “Energy From the Sun”
6. Continue to take notes on chart paper.

Option: Place a piece of dark construction paper in the sun, e.g. on a window sill

that gets direct sunlight. Cover up part of the paper so it is not exposed to

the sunlight. Have the students observe how the exposed part will fade

over time.

7. Have students, in groups create a mural of all the way we use the sun’s energy.
Option: Students can conduct research to extend their knowledge of how we use the sun (solar energy)


	
	Theme
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	Theme:  The Planets

Standards: S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.
Literature:  The Magic School Bus Lost In The Solar System, The Planets in Our Solar System, 13 Planets
Activities:

A. Planet Classification (order from the sun)
I can describe the characteristics of the planets. 
1. Make a list of ways to classify the planets (size, material made from {composition}, distance from the sun)

2. Using the “Solar System Mapping Tool” have students map out the planets (in order from the sun).

3. Arrange the magnetic Solar System in order from the sun.

4. Instead of using the traditional (My Very Energetic Mother Just Served Noodles), have students work in groups or partner to create their own Mnemonic device for remembering the order.

5. Share and vote on the class sentence to remember the order.

B. Planet Classification (order of size)
I can describe the characteristics of the planets. 

1. Read “13 Planets”.

2. Have student predict, using picture clues which planets are the largest and which are the smallest. 

Option: http://www.youtube.com/watch?v=HEheh1BH34Q
3. Compare to the magnetic solar system kit.

4. After it is established the order, have students get into partners or group to come up with mnemonic device for the order of the planets from smallest to largest.

5. Share and vote on the class sentence to remember the size order.

C. Planet Classification (composition)
I can describe the characteristics of the planets. 

1. Read “Planets in Our Solar System”.
2. Have students take notes independently and on chart paper/butcher paper/board of what the planets are made from.

3. Using the magnetic planets, have students create groups to put the planets in (rock and gas).

4. Using the information about the characteristics have students create a writing piece:

Writing options:

a.  Planet trading cards (picture on one side, facts on the other side.)

b. Planet comic strip

c. A letter to an alien, taking him/her on a tour of the planets
d. a flipbook describing the planets

e. Students pretend they are an astronaut and write a journal about what they saw on each planet.


	
	Theme 4
	Theme:  The Moon

Standards: S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.
Literature:  If You Decide To Go To The Moon, Astronaut Handbook
Activities
A. The Moon

I can describe the moon.
1. Read “What is the Moon Like?” or “If You Visited the Moon”
2. Note any science vocabulary.

3. Create a Venn diagram comparing the Earth to the Moon.

4. Have students write a persuasive essay whether they would like to live on the moon or not. They should try to convince others to join them, or stay on the Earth.

B. The Moon Phases

I can draw the moon phases in order.
1. Show the phases of the moon with the “Moon in My Room” model.

2. Ask students to name any of the phases they see (they may know full, new, half)

3. Stop at each phase and have students sketch on white paper that is folded into 8ths.

4. Label the well-known phases (full, new, half)

5. Watch Power Point: Moon Phases, to label “unknown” phases
C. The Moon Phases

I can name the moon phases in order.
1. Watch teacher tube video: http://teachertube.com/viewVideo.php?video_id=80659
2. Explain that “waxing” means it’s like the moon is turning on and “waning” means it looks like it’s turning off. 

3. Have students learn the Moon Phases Rap (iTunes song)

Option: Have students create a simple dance to go along with the song

4. Have students make “Moon Phases” necklaces. (Make 8 circles from construction paper. Draw each phases and label. Place them in order putting straw pieces between the phases on the yarn.)

D. The Moon Phases

I can name, draw and identify the moon phases in order. I can explain the cause of the moon phases.

1. Demonstration: 

a. Have your students the white volleyball above their head in the center of the room. This ball represents the moon. Have them hold the ball so the light shines on it. Light is shining on how much of the ball? 

Half of the ball is lit up. 

b. If the ball is held in a different place, is more, less, or the same amount of it covered with light? 

Regardless of where the ball is held, half of it is always light. 

c. Now have them face the sun (flashlight) and hold the ball in front of them. As they look at the ball do they see any of the light that is falling on it? 

They should not see any of the light falling on the ball. Why don't they see light falling on it? 

The half of the ball that is lit is facing away from them. 

d. Have them move the ball slowly to their left (counterclockwise). What begins to happen? 

They should begin to see part of the ball's lighted half. WAXING
e. How far must the ball be moved before half of the lighted side is visible? 

The ball must be moved one-quarter of the way around their head. 

   Before all of the lighted side is visible? 

half-way around 

f. What happens if you keep moving the ball in the same direction? 

They begin to see less and less of the lighted half of the ball. WANING
6. The bright light represents the sun and the volleyball represents the moon. As the moon revolves around Earth we see different amounts of its sun lit half. This causes the phases of the moon! Where is the moon in its orbit at:

a crescent? About one-eighth of the way around 

first quarter? One-fourth of the way around

full moon? Half way around 

third quarter? Three-quarters of the way around

new moon? Directly between the Sun and Earth at the beginning of the cycle




