Lesson  Plan for Grades 2 - 4:  

FORMATION of THE SOLAR SYSTEM

with storytelling, discussion, and art. 

by Jennifer Morgan

Compelling Why:  Students learn about the solar system most effectively and engagingly when they understand its origin and formation.  Understanding the sequence of events from the big bang through formation of the solar system provides students with the best introduction to the study of astronomy and space, earth science, life science, chemistry, and environmental science.   With this background, students have a context for studying all fields of science and relating them to  each other.   

Lesson Summary:  This lesson will awaken in students a profound enthusiasm for studying the solar system by giving them a sense of personal connection to its origin, and an understanding of the basic sequence of events in its formation.   

Objectives

Students will:
· Awaken enthusiasm for learning about the universe & solar system. 

· Show the connection between ourselves and the universe and solar system.

· Summarize the sequence of events in the origin and formation of the solar system.

· Know that the universe is 13.7 billion years old.

· Understand that the first element to form was hydrogen. 

NJ Standards
5.9  (Astronomy and Space)      →   Origin of universe and solar system.

5.3  (Mathematical Applications)   →      Time line

5.4  (Nature and Process of Technology)   →    Telescopes, WMAP

5.5  (Life Science)      →    Formation of elements crucial to life

5.6  (Physical Science – Chemistry)    →   Elements formed in big bang & inside stars

5.7  (Physical Science – Physics)    →     Gravity

5.8  (Earth Science)        →    Birth of the Earth

5.10 (Environmental Studies)     →   System of interdependent components.

Time
Session One (45 minutes), Session Two (45 minutes)

Materials
· Born With a Bang: The Universe Tells Our Cosmic Story (Book 1 in Trilogy)

· Thunder tube, bell, or some other noise maker

· Bone, preferably a skull

· Storytelling robe if you have one

· Universe time line.  If you don't have one, you can use the time line in Born With a Bang and write it on the board.  

· Large picture of galaxies.  

· Black construction paper (11 x 17) and crayons.

· "Sequence of Events in the Formation of the Solar System" handout.

· Quiz to test knowledge of sequence of events in formation of the solar system.

Teacher Preparation
1.  Read the story and study back material before reading story to the class.  Figure out the level of detail you'd like to cover in your reading to the students.  For younger children, read just the bold type; for older children, read all the text on the page; or do some combination.  You'll know what's right for your class. 

2.  Place your props on a table nearby within easy reach.

3.  Your enthusiasm is the most important ingredient to the success of the lesson.  Give yourself a moment to remember your excitement when you first heard the story and make it present for this telling. 

LESSON DIRECTIONS

Session One (45 minutes)

I.  Make the connection between humans living today and the origin of the universe and formation of our solar system. 

Show students a bone (a skull is great if you have one).  Engage them in a conversation about the bone. (What kind of animal it is?  What kind of food did it eat?  Talk about the teeth, etc.)  Then, ask everyone to listen as you knock the bone with your knuckles, or another hard object.  Ask them what makes this bone so hard?  Eventually, someone will say the correct answer – calcium.  (Sometimes it helps to lead them by saying, “Your mom or dad might tell you to drink your milk because it has lots of _______?)  Once they have identified calcium in milk, tell them that calcium makes all bones hard, ours too.  [The  following part is really fun and is best done very quickly.]  Ask them, where did the milk get the calcium?    They'll say the “cow”.  Where did the cow get it?  They'll say the “grass”.  Where did the grass get it?  They'll say the “ground”.  Where did the ground get it?  The “Earth”.  If they don't know the final answer they'll get stopped here and if they do, you can say that calcium can't be made on earth because earth is not hot enough – calcium had to be made inside something really really hot.  Then they'll say “the sun.”  Then you say, “Yes it was made in a star, but it had to be made in a star that was much bigger and hotter than our sun. The star that made the calcium on earth no longer lives.  It died a long time ago.”  Then someone will ask, “How did the calcium get into earth?”  You say, “Ahh, so glad you asked, because I'm going to tell you a story about the ancient star that made our calcium, how it died in a big explosion, and how it's dust formed into our solar system.  But to tell that story we have to go way back to the beginning of the universe.  Because, where did that star come from?”    

II.  Science concepts before starting story 

Before starting the story explain two science concepts.

A.  That the universe started out small.  You can explain that Edwin Hubble saw through his telescope that galaxies were moving farther and farther away.  He showed this to Albert Einstein.  They figured out that the universe is expanding. Looking backward in time, they figured out that the universe must have started out very very small. [Be sure to inject your own amazement about the universe being small and how hard it is to imagine because the universe is so different today.  Don't feel like you have to know it all.  You can always say that you don't understand it either.  Kids love these mind bending ideas even if they don't understand them.]

B.  Age of the universe.  Explain that now we know that the universe is 13.7 billion years old. (Born  with a Bang says 13 billion year old because it was published before the WMAP probe revealed the age to be 13.7 billion years old.) Point to the time line and give them a sense of how much time elapsed before humans evolved.

III.  Prepare students to hear the story 

Make sure that students are seated comfortably.  Put your robe on (if you have one) and explain that you're going to make a sound with the thunder tube (or bell or whatever) and then you'll tell the story in universe voice because the narrator of the story is the universe.  [The noise maker is a very important cue for them, helping them to transition to deep time and space.]  Tell them that at the end of the story you'll make the same sound again and then you be back to being yourself.  Tell them to hold their questions until the story is over.  

IV.  Tell the Story 

As part of your preparation, you figured out what level of detail you would include in your telling.  Reading the bold type only is an option for younger children; reading all the text on a page is approprate for older children.  If you have read the story and internalized it, you can tell the story in your own words while using the pictures.  The better you know the story, the more fun the telling will be.  You can play with  telling it in different ways.

V.  Discussion

After the story, students will be bursting with questions and comments so be sure to give them plenty of time to talk right after the story while it's still fresh.  Children can ask incredible questions, trying to plumb the mysteries of the universe, and one of your most important jobs is to give them space to ask questions, even if you don't know the answer.  Answering the question is not so much the point as allowing them to think of the question.  Explain to them that this is what  scientists do: they think about what they learn and ask questions.  

Second Session (45 minutes)

I.  Review Sequence of Events in Formation of Solar System. 

Using the "Sequence of Events in the Formation of the Solar System" sheet available at www.UniverseStories.com, create a time line on the blackboard.   Using the time line as reference, talk through with your students the most important steps in the sequence for them to remember: 

This review is an enjoyable way for them to deepen their understanding and ask more questions.  Again, you don't have to know all the answers. Feel comfortable with not knowing. Create an atmosphere that invites open ended questions without answers, reminding them that to ask questions is at the heart of scientific inquiry.   

II.  Artwork

A.  Hand out large construction paper (11 x 17) to each student.  Show them how to fold the paper so they make eight boxes as show below.  Then have them outline the boxes.  

1.
2.
3.
4.

5.
6.
7.
8.

B.  On the bottom of each box, have them write the numbers as shown above.  

C.  Give them the handout titled "Sequence of Events in the Formation of the Solar System."  There are eight events, one for each box.  

D.  Instruct them to draw a picture for each event in the appropriate box.  

III.  Quiz:  

A quiz for reviewing the formation of the solar system is available at www.universestories.com.  You can keep the sequence of events on the top for students to reference, or cover it when copying so they will need to answer questions from memory.  
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