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Lesson Summary: 
 


Craters are found all around the surface of the Earth, the moon, and plants throughout the Solar System.  While craters can be formed by volcanic activity, most craters found in space are impact craters.  Impact Craters are created when meteors crash into the surface of planets and moons.  In this hands-on activity, students explore craters in the solar system by learning and practicing crater formation basics using a model.  
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Lesson Plan: 
DAY ONE

1. Begin the lesson by presenting the review on craters and craters formation to engage the students in craters and the activity.

2. Use leading questions, such as; “What impacts with the moon to create these craters? What is a meteor?  Why does earth have fewer craters?” The atmosphere protects earth, due to friction and break up, and also wind and rain erode evidence of craters.
3. Have the students rub their hands quickly together for about ten seconds.  Ask what they feel? Heat. Tell them if they could rub fast enough they could create a fire

4. Explain that similarly the flash of light that they see from a falling star, or meteor, is due to the same friction between the meteor and the air.  The meteor burns up as it falls through the air breaking into smaller pieces, most of which burn up before hitting the earth.  The moon has no air to rub against the meteors, therefore it has more craters.
5. Explain to the students that the activity that they are about to do is a model of crater formation and that be aware of the benefits and limitations of this model (go over these after the end of the activity).

6. Perform the Crater activity (see activities below)

7. Have the students fill in the Worksheet for Activities 1 and 2 while doing the Crater Activity.

DAY TWO

1. Review with the students what they learned the previous day.
2. Finish up any of the activities from the Crater Activity 1 and 2 from the day before.
3. Continue the Crater project by completing Worksheet for Activity 3.  In activity 3 the students will graph their data from Activities 1 and 2 and analyze any trends seen.


Activities used in this Lesson: 

Crater Activity:
· The students will use a pan of flour and different size marbles to investigate how a crater is formed
· The flour will represent the moons surface, while the rocks will represent meteors

· Demonstrate the technique

· Place newspaper or a floor coving down and out a pan of flour on the floor near your feet.

· Sprinkle a light coating of instant chocolate mix on the surface of the flour to create a contrast that will help make visible changes

· Hold out a medium sized marble, and instruct the students that they are to drop the marble (DO NOT THROW) onto the flour. Do not actually drop the marble in the demo
· After they drop their meteoroid, observe and take measurements of what happened to the flour.

· Ask the students what they think will happen and have several student make some predictions.
· Explain that they will work in groups, and take turn dropping the marbles.  They need to make sure to make careful observations so that they can describe what takes place on the lunar surface.
· Remind the students that they saw many different SIZES of craters of the picture of the moon.  Ask, "What might affect how big the craters are going to be?"
· Explain that through these two activities that we are going to explore how the Size of the Meteor and the speed of impact will affect the size of craters.
· Have the groups complete Activities 1 and 2 using the instructions of the Crater Handout
· Explain that they will be performing this activity in replicate (A, B, and C).  Why? So that they can take the average and get more precise data
Activity 1: Size of Meteor
1. Make sure the pan has a smooth layer of flour with a thin layer of coca on top of it.
2. Drop (Do NOT throw) the small rock from 50 cm above the flour surface. Ask the student why it is important to drop all rocks form the same height?
3. Using the ruler, measure the diameter of the formed crater and record the information into the chart under replicate A.
4. Remove the small rock, being careful not to disturb the crater.

5. Repeat steps 2-4 two more times with the Small rock and record the data into the chart under replicates B and C.  Make sure to drop the rock in an undisturbed area of the flour.  
6. Calculate the average of the drops A, B and C and record this data into the chart.
7. Smooth out the flour and apply more coca on top to create a new surface if needed.

8. Repeat steps 2-6 using the medium sized rock.

9. Smooth out the flour and apply more coca on top to create a new surface if needed.

10. Repeat steps 2-6 using the large sized rock.
11. Smooth out the flour and apply more coca on top to create a new surface if needed.

Activity 2: Speed of Meteor - Make sure that they understand that the rock will pick up speed as it falls, therefore the farther it falls the faster it is when it hits the surface
1. Make sure the pan has a smooth layer of flour with a thin layer of coca on top of it.
2. Drop (Do NOT throw) the Medium rock from 10 cm above the flour surface. Ask the student why it is important to use the same sized rock?

3. Using the ruler, measure the diameter of the formed crater and record the information into the chart for replicate A.

4. Remove the medium rock, being careful not to disturb the crater.

5. Repeat steps 2-4 two more times with the medium rock and record the data into the chart under replicates B and C.  Make sure to drop the rock in an undisturbed area of the flour.  
6. Calculate the average of drops A, B and C and record this data into the chart.

7. Smooth out the flour and apply more coca on top to create a new surface if needed.

8. Repeat steps 2-6 using the medium sized rock, but drop the rock from 50 cm.

9. Smooth out the flour and apply more coca on top to create a new surface if needed.

10. Repeat steps 2-6 using the medium sized rock, but drop the rock from 100 cm.
Materials: 
All Purpose Flour

Powdered Cocoa
Tin Pan

Small, Medium, and Large Rocks and/or Marbles

Metric Ruler

Meter Stick
Activity Worksheets
Assessment: 

· Use the activity sheets and graphing activity to grade the lesson.


Learning Objectives: 

· Investigate the effects of meteorites hitting the surfaces of Moons and Planets.

· Conduct experiments to explore how the size and the speed of a meteor will affect the size and impact of a crater.

· Application of a model for a real world event to discuss and examine both the benefits and the limitations of using models in science.

· Introduction and Identification of advanced sciences (Statistics and Physics) in Middle School Labs.

Lesson Extensions: 
The students can continue to explore crater formation using a home-made Meteor.  See the Recipe for Meteor creation using dry ice. 
Multimedia Support and Attachments: 

· Craters Introduction PowerPoint Presentation
· Crater Instruction Handout

· Worksheet for Activities 1 and 2

· Worksheet for Activity


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



