	Lesson Title: Rocket Science
	Content Area: Physical Science – Physics

	Lesson Duration: 55min
	Author(s): Jeremy Green

	Lesson Description: Students will analyze video of rocket launches to calculate speed, acceleration, force and create graphs.

	Grade Level
	Academic Standard(s)

	   _X__9  ____10  ____11  ____12
	Idaho Standard: Math 1.1.7 Use appropriate vocabulary, 2.1 Understand & use metric system, 2.3.1 Apply dimensional analysis, 5.1 represent data with a variety of formats, i.e. graphs, 5.2 Collect, organize and display data, 5.5. Make predictions based on data



	
	

	Learner Objective(s): Students will … 

1. Use correct units of measurements for scientific measurements.

2. Use LoggerPro software to analyze video of rocket launch.
3. Interpret graphs produced by software to form conclusions about speed, mass & acceleration.

4. Using data from analysis of video to make accurate predictions for future rocket launches.  

	
	

	Materials:  

· Video of previous rocket launch

· LoggerPro Software

· Computer lab



	Vocabulary words:

· Speed

· Acceleration

· Force
	· Mass

· Slope

· Line graph


Learning Activities:

Introduction to lesson: 


Preview – Teacher introduces the LoggerPro software to students and demonstrates the function of the program.  A sample video is inserted into the data analysis program and analyzed using the tools of the program.  Students are to take notes on the steps they need to follow.  

Content Development: Data analysis, basic math and graphing skills.
Activity: Students will analyze a video and answer questions regarding Force, mass, acceleration

Steps: 

1. Open LoggerPro

2. Click “Insert” ( “Movie”

3. Click on desired movie clip

4. Enlarge video to full screen

5. Click “Enable video analysis” button 
6. Click “Set Scale” Button & identify the metric scale

7. Click “Add Point” button and add data points for desired video analysis. 
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Once students add all data points they will begin analysis by looking at two graphs:  Distance vs. Time and Velocity vs. Time.  Once students have created the graphs they will determine the speed and acceleration of the rocket and then answer questions such as,


“What caused the rocket to move?”


“What was the size of the force applied to the rocket?”


“What was the maximum velocity?” “Minimum velocity”

“What caused the rocket to accelerate (positive & negative)?”


“What shape was the rocket’s path?”


“What did each graph look like?”

Students will then make some predictions based on their analyzed data.


“How far did the rocket fly?” 

“What would cause the rocket to go a greater distance?”


“What would cause the rocket to go a shorter distance?”


“How long was the rocket in the air?”

Content Evaluation: Students will hand in answers to the above questions along with hand drawn copies of their graphs.  The class will then discuss the activity and determine the correct procedures to be followed to determine speed, acceleration and force applied to rocket.    Students will then use the information to move to the next step of the project, building and launching a rocket with the correct mass and applied force to hit a target.  
References & Resources:  


LoggerPro versions 3.3 or higher come with videos to practice how to analyze 

with the software. 


www.vernier.com

www.nasa.gov   - basic rocket history and current rocket science

You can be a Rocket Scientist too!
Answer the following questions and be prepared to discuss your results with the class.
1. What force caused the rocket to move?

2. What was the size of the force applied to the rocket?

3. What was the maximum velocity? Minimum velocity>
4. What was the maximum acceleration? Minimum acceleration?

5. What forces caused the rocket to accelerate (positive & negative)?

6. What shape was the rocket’s path?

7. Draw what each graph looked like. Label all parts of the graphs.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


8. Predict the total time the rocket was in the air.

9. Predict how far the rocket traveled given the shape of the rockets path and time in the air.
10. What would cause the rocket to go a greater distance?

11. What would cause the rocket to go a shorter distance?

Rubric for Rocket Science Project

	
	4
	3
	2
	1
	0

	Use Logger Pro to perform data analysis (x3)  
	Accurately determine speed, acceleration, distance and time. 
	Accurately determines 3 of the 4 required measurements. 
	Accurately determines 2 of the 4 measurements. 
	Accurately determines 1 of the 4 measurements. 
	Does not complete analysis

	Graph distance vs. time and velocity vs. time graph
	Complete graphs with correct labels and data.
	Minor flaws in graph structure.
	Incomplete graphs, serious flaws
	Critical flaws in graph
	Does not attempt graph.

	Analysis Worksheet
	20-18
	17-15
	14-11
	10-7
	<7

	Rocket Construction (x2)
	Ready for launch.  No modifications required
	Minor completion on launch day
	Major construction on launch day
	Not able to complete  rocket – borrow rocket from teacher
	No rocket

	Prediction (x2)
	Prediction based on data analysis.  Data supplied to support hypothesis.
	Prediction based on “common sense” and using incomplete data from analysis.
	Guess with basic or no support from data analysis.
	Guess with no data from analysis
	No prediction

	Average of 3 launches Rocket lands within…
	1 m of prediction
	2 m of prediction
	4 m of prediction
	5 m of prediction
	No launch


Set Scale





Data Analysis





Add Point








