I. Topic:   The apparent motion of the sun, moon and stars
Grade Level:  Third Grade



Subject: Planetarium



Prepared by: Julia Plummer & Cyndie Slagle

	Materials: 
· Slides of the waxing crescent, first quarter, and full moon.
Standards:
3.4.4 D Describe the composition and structure of the universe and the earth’s place in it.

· Recognize earth’s place in the solar system.

· Describe the solar system motions and use them to explain time (e.g. days, seasons), major lunar phases and eclipses.

3.4.7 D Describe essential ideas about the composition and structure of the universe and the earth’s place in it.

· Illustrate how the positions of stars and constellations change in relation to the Earth during an evening and from month to month.

II. Student Learning Outcomes


· SWBAT predict the apparent motion of the sun, moon and stars.

· SWBAT describe the sun appearing to move across the sky from east to west.

· SWBAT describe the sun appearing to move across the sky from east to west.

· SWBAT describe the moon appearing to move across the sky from east to west.

· SWBAT analyze observations of the moon to generalize that the moon appears the same each day or night but changes slowly over time.

· SWBAT describe the stars’ appearing to move across the sky at night, from east to west.

· SWBAT compare observations of the stars rising and setting to conclude that we see different stars throughout the night.
· SWBAT compare the apparent motion of the sun, moon and stars to describe their similarities.
III. Learning Activities
	Introduction

· Explain that the dome is going to be the sky

· Ask students to think about what they see in the sky

· “What objects do we see in the sky?”

· Explain that the planetarium projector will show us all of the things that we would see in the sky during the day and the night.  I will be pushing buttons on the other side of the console to turn on the lights that show these objects and then move the objects across the sky.

· Explain to the students that in the planetarium we can show things happening very quickly that really happen very slowly.

· Explain that the planetarium machine will spin like the earth spins so that we will see the same thing just like we see because the earth rotates

· Use earth globe



	The Apparent Motion of the Sun (Today), Part I

· Intro questions:

· What makes it daytime?  Why is it light outside during the day?

· Where would you look for the sun, first thing in the morning?  

· Would it be low or high in the sky?

·  Does anyone know what direction the sun is when it rises in the morning?”  
· Go over directions in the planetarium: North, South, East and West.
· Turn on the sun and point it out in the sky.

· “Does the sun seem to move in the sky during the day?”
· Use your hands and arms to show me how the sun moves in the sky.

· Turn on daily motion- Remind students that we are watching time go by quickly and that the motion we see is because the earth is rotating.

· Students trace motion with hands and arms.

· Show the sun rising in the east, passing through the south and getting low in the west.   

· Ask the students “What time of day is it when the sun is low in the sky like this?”

· Ask them “what will happen now? Show me what will happen by pointing.”

· Turn on daily motion. Show the sun setting.  Remind the students that this motion is caused by the earth spinning.  The sun sets when we spin away from the earth.



	The Apparent Motion of the Stars, Part I

· After the sun sets, turn down blues and turn on stars.  Do this slowly.  Students should watch for the first stars to come out.   These are the stars we see just after sunset.

· “Do we see the same stars late at night?”  

· Run daily motion – show the sky at midnight.

· “Point to where new stars rise.  Point for where the stars set.” 

· Stars rise and set because the earth spins around to face them or face away from them.

· “Trace with you arms what the stars are doing.  Pick one star bright star and follow what it is doing.”

· Stop just before the sun is about to rise.


	The Apparent Motion of the Sun, Part II
· “At the end of the night, what happens?”  The sun rises.  “Where is the sun going to rise? Everyone point to where they think we will see the sun again.” 

· “Show me what the sun is going to be early in the morning, at noon, and just before sunset.”
· Run daily motion again.  Observe the sun to rise and set again.  Students trace the motion with their arms.  

· Stop at noon.  

· “What time is it?  

· “How high is the sun?  This is where overhead is in the planetarium sky.  Is the sun up there?  No, so it’s not directly overhead even in the summer.” Have students point to the zenith and the position of the sun.

· “Where is the sun going to be in the afternoon when school gets out?”

· “Where is the sun going to set?”

· Run daily motion.  Watch the sun set again.



	The Apparent Motion of the Stars, Part II

· Find the Big Dipper.  Students trace the shape in the sky.  Students count the stars along with me.

· Find the North Star.  Students follow the pointer stars to the North Star.  Find the directions N, S, E, and W.

· Tell the students we are going to play a little game.  But first they will need to learn some constellations.  Pick bright constellations and stars of the current night sky.
· Run daily motion.  Watch the motion of each of these objects.  Students pick one of the objects and trace it’s motion until it sets

· Stop just before sunrise

· “Could you see your star or constellation all night long?”

· Let the sun rise.

· We have now seen the sun rise and set twice so how many days has it been?  Two days.



	The Orbit of the Moon

· Haven’t seen the moon yet.  Some days we don’t see the moon in the sky at all.  

· Bring out moon ball.  Have volunteer hold the earth globe.  Show moon’s orbit around the earth.  

· Moon’s orbit is about 28 days or one month.

· Moon moving slowly around the earth

· At the same time the earth is rotating.  So half of the time our side of the earth is facing the moon.

· Everyone stands up to pretend they are the earth spinning around.

· 

	The Apparent Motion of the Moon

· “Where will we see the moon when it first rises?”  

· Turn on moon
· Run daily motion. Show the waxing crescent moon rising and setting, with the sun also in the sky.

·  “Let’s watch the sun rise again and wait for the moon to rise too.” Run daily motion until the moon gets high enough that the students can all see it clearly.

· “Is it day or night?”  We can see the moon and the sun in the sky.

· Notice that the side of the moon that is lit up is the side facing the sun

·  “Point out in the sky what you think the moon is going to do during the rest of the day.”  

· Have kids trace the motion of the moon in the sky while pointing at the sun as well, using both arms.
· Make sure they notice that the moon moves with the sun.  

· Stop daily motion after the sun sets and it gets dark, but with the crescent moon still in the sky.  

· “Did the moon change its shape while it was up in the sky?”

· “Does the moon always look the same in the sky?”  Show some pictures of what the moon looks like at different times of the month

· Show slides of the waxing crescent, 1st quarter moon, and full moon.

· “I am going to change the date on the planetarium.  We are going to move ahead 3 days and see what the sun and moon will do 3 days from now.” 
·  Run the moon ahead to 1st quarter.

· Watch the sun rise again.  “Where will the moon rise?  Everyone point where they think.”  Wait for the moon to rise.  

· “Does the moon look the same?”  

· “Does the moon move across the sky the same? “ 

· Continue the motion so they can see that it stays in the sky for a while after sunset before setting.

· “Did the shape of the moon change as it moved across the sky?”

· Repeat the process for the Full moon.   Point out that this about 1 week later, and almost two weeks after the first time we looked at the moon.

· As the moon orbits the earth, it gets farther from the sun in the sky.  And when it is far from the sun in the sky, we see more of the moon lit up.

· When moon is full, it is opposite sun in the sky.  We see it all night long.



	The stars today

· Show tonight’s sky 


IV. Assessment
In this lesson the students will use gestures of their hands and arms to demonstrate their initial ideas and their new understanding of the apparent motion of the sun, moon and stars.
