Rocket Science 101







Rocket Science 101 is an exciting Patch Program designed to give 





Girl Scouts an introduction into the field of Rocket Science.  





Rockets have been around for centuries.  These rockets started off 





in a very simple form, like our fireworks to the rockets that we use 





for warfare and traveling into outer space.  Much of Rocket 






Science has been discovered within the last 100 years, including new 





fuel, ways of controlling rockets, and new uses for rockets.  In 





many ways, you will see how our universe opened up for e





exploration by our growing understanding of rocketry.  If it were 
not for those who experimented with rockets years ago, and those who can take modern day rockets and apply new ideas, we would not be able to explore the universe and all its glory.  Through this patch program, you will learn all about the history of rockets and the basic principles of Rocket Science including rocket design and how and why they fly.  Get ready to blast off to new possibilities with Rocketry.  You will be surprised where it takes you!  A Patch Program Kit with activity guides for all the listed activities for stage is available in the Resource Library.

To earn Rocket Science 101:

1.) Rocket Science 101 is a progressive skill building approach to rocketry allowing interested girls a chance to explore the concepts of rocketry from Brownie through Senior Girl Scouts.  The patch program is divided into three stages.  This patch can take one year to complete or longer depending on the Girl Scout.  Requirements must be completed in order (Stage One then Stage Two then Stage Three) to earn the complete patch.  This is critical because each part builds on the previous.  The requirements are as follows:

· Brownie Girl Sc outs are eligible to complete Stage One.  After completing Stage One, she will be eligible for the Stage One portion of the patch.  

· Juniors are eligible to complete Stage One and Two (If a junior did not complete Stage One as a Brownie, she must do both stages as a Junior).  After completing Stage Two, she will be eligible for the Stage Two portion of the patch and the Stage One portion of the patch if she completed both.

· Cadettes/Seniors (11-17 year olds) are eligible to complete Stage One, Two and Three (If a Cadette/Senior did not complete Stage One or Two, she must do all three as a Cadette).  After completing Stage Three, she will be eligible for the Stage Three portion of the patch and Stage One and Two portions if she completed all.

All three stages must be completed in order to earn the complete patch, portions of the 

patch can be earned with each Stage.  After completing Stage Three, a girl will have earned the 

complete patch.  This patch can be completed by individual Girl Scouts and/or by Girl Scout
Troops.  
2.) After completing each portion of the patch, please submit the patch evaluation form for the appropriate age level to the program department.  This is required before any portion of the patch can be purchased.  

3.) Brownie Girl Scouts must complete three of the five activities listed for Stage One, to include all starred (*) activities.

4.) Junior Girl Scouts must complete five of the seven activities listed for Stage Two to include all starred activities, and three of the five activities for Stage One (if she did not do so as a Brownie) to include all starred (*) activities.
5.) Cadette/Senior Girl Scouts (11-17 year olds) must complete seven of the nine activities listed for Stage Three to include all the starred (*) activities, and five of the seven activities listed for Stage Two (if she has not already done so) to include all starred (*) activities, and three of the five activities listed for Stage One (if she had not already done so) to include all starred activities (*).

Stage One Requirements:
*1.)  Read about the history of rocketry in Rocketry…A Blast Through History. What are rockets used for?  What are the three basic parts of a rocket?  Now take what you have learned to draw your own rocket on paper and write one paragraph about what you have learned.  Be sure to include the three basic parts of a rocket.  Present your drawing to your Troop or other group.
2.)    Complete Rocket Racer Activity.  You may need adult support to complete this activity.  Complete the rocket racer test report.  
*3.)  Complete the 3-2-1 POP! Activity.  You may need adult support to complete this activity.  What three ways can you improve your rocket?  
4.)   Complete the Antacid Tablet Race.  Complete the experiment report.  You may need adult support to complete this activity.

5.) Read and color the Space Shuttle Color and learn book.  On a separate piece of paper, draw or trace pictures of the shuttle, the solid rocket boosters, and the external tank, then on the back of your drawing, answer the following questions about the color and learn book.  Where is the shuttle going?  What happens to the Solid Rocket Boosters?  What happens to the external tank?    
6.) Complete the patch evaluation form and submit to the program department.  This must be done before the Brownie portion of the patch can purchased.

Additional activities:

· Visit www.nasa.gov on the web.  What NASA Center is closest to your home?  What is its name?  What does NASA do at this Center?

· Visit the “For Kids” portion of the NASA website and play games and complete activities.  What games did you play?  What were the games about?  What did you learn?
Stage Two Requirements:
*1.)  Read about the history of rocketry in Brief History of Rockets including Rocket Principles located in the Rocket Science 101 Program Patch Kit.   What are Newton’s First, Second and Third Laws?  How do they apply to rocketry?    Present how Newton’s First, Second and Third Law apply to rockets to your troop or other group.  Use demonstrations to make your presentation fun and exciting.  

2.)    Complete Newton’s Car Activity.  You may need adult support to complete this activity.  Complete the Newton Car Report.  

3.)  Complete the Balloon Staging and Rocket Transportation Activities.  Complete the Balloon Staging Design Sheet and Rocket Transportation Report sheets.  You may need adult support to complete this activity.  

4.) Complete the Junk Rocket Activity.  Write a report on your rocket launch?  What makes the rocket propel?  You may need adult support to complete this activity.

*5.)
Contact a local member of the National Association of Rocketry (NAR).  Talk with them about rocketry, how they became involved, and how model rockets relate to rockets used for weapons and space travel.  Have the NAR representative go over the Model Rocket Safety Code with you and why that code is so important.  See  http://nar.org/tarcmentors.pdf
7.) *Complete the Paper Rocket Activity.  (Page 61 NASA Rockets Educator Guide) Complete the Paper Rocket Test Report.  
4.) *Complete the Bottle Rocket Launcher Activity.  (Page 87 NASA Rockets Educator Guide) You may need adult/NAR support to complete this activity.

5.) 
*Complete the Bottle Rocket Activity.  (Page 91 NASA Rockets Educator Guide)Conduct flight experiments by varying the amount of air pressure and water to the rocket before launch and recording how high the rocket flew.  What did you discover?

8.) Complete the patch evaluation form and submit to the program department.  This must be done before the Brownie portion of the patch can purchased.

Additional activities:

· Complete activities in Stage One and Two of the Civil Air Patrol Model Rocketry Guide.

· Read the Launch Vehicle Family Album.
· Visit the National Association of Rocketry website at www.nar.org.  What did you learn?  Is there a club near your home? Consider attending a club launch to watch their rockets fly.
· Consider becoming a member of NAR to continue to explore your interests in Rocketry.
Stage Three Requirements:
*1.)  Read about the history of rocketry in Brief History of Rockets including Practical Rocketry and pages 57-63 of the Civil Air Patrol Model Rocketry Guide located in the Rocket Science 101 Patch Program Kit.   What is a Solid Propellant Rocket?  What are its parts?  What does propellant mean?  What is the narrow part of the nozzle?  What is the center of pressure?  What is the center of mass?  What helps you determine the effectiveness of rocket design?  What is the equation?  Take what you have read and write an information pamphlet that can be used by other Girl Scouts.

2.)    Complete a community service project with a Brownie Troop or other group of this age level completing the requirements for the Brownie Age Level of Rocket Science 101.  How many girls did you work with?  Did you feel you were prepared to lead the activity?  What activity did the girls like the best?  What activity did they like the least?  How long was your workshop?  Did you have additional help?
*3.)  Perform a Rocket Stability ‘string swing’ Flight Test of your bottle rocket.  (Page 109 NASA Rockets Educator Guide).  What is important to know when doing to a flight test?  What are you looking for?
*6.)
Contact a local member of the National Association of Rocketry (NAR).  Talk with them about rocketry, how they became involved, and how model rockets relate to rockets used as weapons and space travel.  Have the NAR representative go over Model Rocket Launching with you. 
Build and launch a beginner model rocket kit.  You may need the support of the NAR representative to complete this activity.

7.) 
Complete the Project X-35 and all reports.  (Page 95 NASA Rockets Educator Guide)  You may need adult support to complete this activity.
*8.)
Build and Fly a model rocket designed to carry a payload.  Select a payload such as a small figurine or doll to be the astronaut. Perform the ‘string swing’ flight test to be sure the rocket is stable You may need the support of the NAR representative to complete this activity.
9.) Complete the patch evaluation form and submit to the program department.  This must be done before the Brownie portion of the patch can purchased.

Additional activities:

· Complete activities in Stage Three of the Civil Air Patrol Model Rocketry Guide.

· Research the Team American Rocketry Challenge.  Discuss  this opportunity with your NAR representative
· Visit the National Association of Rocketry website at www.nar.org.  What did you learn?  Is there a club near your home? Consider attending a club launch to watch their rockets fly.
· Consider becoming a member of NAR to continue to explore your interests in Rocketry.
Rocket Science 101 
Patch Program Evaluation Form

**This form must be complete before any portion of the patch can be purchased**

Date ______________________________________________________________________________

GS Level ____________________________   Troop Number _______________________________

Number of Girl Participants __________________________________________________________

Please complete the following evaluation.  You feedback will assist the program department in improving Rocket Science 101 for future participants.  This form can be completed by single Girl Scouts and their adult support or Troop Leaders with input from their Troop.  Only one form is necessary for Troops.  This form must be completed before any portion of the patch can be purchased.

1. Which age level requirements did you complete? ___________________________________
2. Which activities did you do to complete Rocket Science 101?
1. __________________________
2. ___________________________

3. __________________________
4. ___________________________

5. __________________________
6. ___________________________

7. __________________________
8. ___________________________

3. List at least three new concepts or things learned by participating in this patch program.
1. ______________________________________________________________________

2. ______________________________________________________________________

3. ______________________________________________________________________

4. ______________________________________________________________________

4. List areas, if any, where more knowledge or support would have been helpful in completing the activities.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Which activity did your Girl Scout/Troop like the most?  Why?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. Which activity did your Girl Scout/Troop like the least?  Why?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. If you could add to any of the activities what would you add?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. If you could change any activities, what would you change?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. Would you recommend this patch program to other Girl Scouts or Troops?
 _____Yes  _____ No
10.  Did you contact a member of the Nation Association of Rocketry (NAR)? Who?

_____ Yes  _____ No.  Name ____________________________________________

11. Please share any additional thoughts, comments, suggestions, or concerns about this patch program.

Thank you!!

**Please return this form to the Council Shop to purchase your patch**
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