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Module Summary

Overview of Module
Lesson covers Newton's laws of motion, types of atmospheres, basic parts of a rocket, basic rocket flight and basic aerodynamics.  This module is recommended for students in grade 8-10.

Primary Career Cluster:  Transportation Distribution and Logistics

Primary Career Pathway:  Facility and Mobile Equipment Maintenance

Related Occupations:  Aerospace engineering, Airframe mechanics, Avionics technicians

Recommended Subject Areas:  Aviation class, Transportation class, Engineering class, Career Education: TDL

Cluster Knowledge and Skills and Performance Elements
· ESS01 01 Complete required training education and certification to prepare training, education, for employment in a particular career field.
· ESS02.02 Demonstrate use of the concepts, strategies, and systems for obtaining and conveying ideas and information to enhance communication in the workplace.
· ESS02.04 Evaluate and use information resources to accomplish specific occupational tasks.
· ESS02.07 Interpret verbal and nonverbal cues/behaviors to enhance communication with co-workers and clients/participants.
· ESS04.02 Employ technological tools to expedite workflow.
· ESS08.02 Interpret and explain written organizational policies and procedures to help employees perform their jobs according to employer rules and expectations.
· TRC05.09 Assess and implement measures to demonstrate compliance with organizational policies and government laws and regulations common to organizations in the TDL community.
· TRC10.01 Analyze and assess the various roles and functions of necessary transportation-related technological systems used in the TDL community in order to demonstrate awareness of technical skills associated with the TDL industry

State and National Learning Standards
· NT.K-12.1 Basic Operations and Concepts
· NT.K-12.6 Technology Problem – Solving and Decision-Making Tools 
· NA-VA.9-12.1 Understanding and Applying Media, Techniques, And Processes 
· NL-ENG.K-12.2 Reading for Understanding 
· NL-ENG.K-12.6 Applying Knowledge
· NT.K-12.4 Technology Communications Tools 

Common Core Standards
Language Arts
· SL.9-10.1. Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
· RST.9-10.3.	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.
· [bookmark: _GoBack]RST.9-10.5.	Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction, reaction force, energy).

Objectives

	What I Want Students to Know
	What I Want Students to be Able to Do

	· The basics of Space Transportation
· Newton's 3 Laws of Motion
· How a Rocket works
 
	· Define the basic terminology of Space Travel.
· Explain the relationship between Newton's 3 Laws of Motion and Space Transportation. 
· Build a model rocket





Measurement Criteria
Students will learn about the different areas of space transportation and Newton's 3 Laws of Motion.  Students will also learn how to build a model rocket.

Teacher Notes
Students will be given information on rockets and space transportation through a reading activity, presentation, and worksheet activity.  To reach a more kinesthetic learner, the teacher may want to have their students build a paper model rocket that uses compressed air for the power source. Instructions on how to build a model rocket are given.

Time required to complete the module (Estimated): 5 - 45min periods for a total of 225min 

Module Support Materials Summary
· RAP (Reading Assignment Planning) sheet 
· How Rockets Work reading material 
· PowerPoint with an overview to space transportation principles
· Rocket Building instructions
· Cumulative Assessment/Worksheet. 
· Materials for Building Rocket






	Lesson Outline
	Basic Model Rockets

	Time Estimate:  5 - 45min periods for a total of 225min

	Objectives:  

	1. Develop a basic understanding of the basics of space transportation.
2. Understand Newton's 3 laws of motion.
3. Determine how a rocket works

	Materials & Resources

	· Handout 1, RAP (Reading Assignment Planning) sheet, RAP Sheet for How Rockets Work
· How Rockets Work reading material in pdf file
· Space Transportation PowerPoint with an overview to space transportation principles
· Handout 2, Rocket Building instructions and list of Materials Needed
· Handout 3, Cumulative Assessment/Worksheet. 

	Agenda

	Step
	Minutes
	Activity

	1
	5
	Go over Handout 1, Reading Assignment Planning (RAP) sheet entitled "RAP Sheet for How Rockets Work" with the students.  Note the different terms and any words they may not be familiar with.  

	2
	25
	Give time to read the "How Rockets Work" document.  Students may want to take notes from the reading

	3
	45
	Present the basics of space transportation and how rockets work using the "Space Transportation" PowerPoint presentation.  
You may want to incorporate some classroom discussion into the presentation

	4
	60
	Distribute Handout 2, Instructions for Creating a Rocket.
Guide the students in creating a rocket using the attached instructions and the materials listed

	5
	60
	Guide the students to a launch site and launch the rockets.  

	6
	30
	Give the students the cumulative worksheet/assessment Handout 3, Space Transportation Assessment to gauge the student’s retention of the principles presented. 


Handout 1, READING ASSIGNMENT PLANNING
How Rockets Work (to be used with the "How Rockets Work" document)

	Reading Assignment:
	Please read the How Rockets Work document 

	
	

	
	



	Purpose / Focus:
	To learn the basic science behind how rockets work

	
	

	
	



	Vocabulary
	Newton's Laws of Motion

	
	Rest and Motion

	
	Force

	
	Unbalanced Force

	
	Mass

	
	Acceleration

	
	Action

	
	Reaction

	
	

	
	

	
	



	Words I don’t Know
	Gravity

	
	Drag

	
	Propellants

	
	Galileo




	Pay Special 
Attention To:
	How Newton's 3 laws help to explain how a rocket works

	
	The various equations included in the reading

	
	



Handout 2      Instructions for building a paper model rocket.

Tools and materials
Sandpaper
Scissors
Hand saw
File
½ inch pvc pipe 12 inches long (need as many as students in the class)
Construction paper (many colors)
Masking tape
1-1/2 “ foam insulation ( for nose cone)
100 psi Compressor (this is connected to launcher) 
Launcher – parts (It will need to be assembled
1- 1-½ “ pvc pipe 12 inches long
2- 1-90 degree elbow
3- 1-pvc male threaded end to thread in to valve
4- 1 shut off valve
5- 2 threaded reducers
6- 1- male coupling for air hose
7- PVC Cement
8- Ruler
9- Pipe tape
10- Board to mount launcher to

Assemble parts so that the ½ “ pipe is point straight up. Glue pipe to elbow and then glue elbow to male threaded end. Screw valve on to pvc pipe.  Use reducers to reduce valve so it can be connected to an air hose. 

Instruction to build rocket 

Wrap construction paper around ½ “pvc pipes. Make sure it is not too tight or to loose. The paper needs to slide off the pipe or the rocket will not launch.  Wrap masking tape around paper. 
Create a nose cone out of the foam insulation but cutting, filing, and sanding it to desired shape. Tape it to body of the rocket (construction paper).  Cut out and tape fins to bottom of rocket. 
Connect launcher to a compressor.  Make sure compressor is on and set at a 100 psi. Make sure there is plenty of hose to be away from buildings, cars, or other hazards. Slide completed rocket on to launcher.  Stay low and turn the valve. Watch the rocket go up. 
Handout 3		      Space Transportation Assessment

1. Short Answer: What does NASA stand for? (1 Point)

2. Matching: Draw a line matching Isaac Newton’s Laws of Motion to their correct description. (3 Points)
	First Law

	
	Objects at rest remain at rest and objects in motion remain in motion in a straight line unless acted upon by an unbalanced force.


	Second Law

	
	For every action there is an equal and opposite reaction.


	Third Law

	
	Force equals mass times acceleration (or f = ma).




3. Short Answer:  In your own words, define Force (1 Point)

4. Short Answer:  In your own words, define Unbalanced Force (1 Point) 

5. True or False, Mass is the amount of matter contained in an object. (1 Point)
6. True or False, A rocket will fly if its center  of gravity is ahead of its  center of pressure . (1 Point)
7. True or False,  Stability refers to the tendency of  a rocket to slowly decrease its course despite  outside forces acting on it. (1 Point)
8. Fill in the blank: _____________________ is the stabilizing and guiding unit of a rocket. (1 Point) 
9. Essay:  In your own words, write a one page reflection on what you learned during this activity.  Please give specific events and use the correct terminology.  (10 Points)
 




Teacher                    


   Assessment Material




Final Evaluation Criteria

This will be based on participation, following directions, and overall grasp of principles and concepts. 







Space Transportation  
TO 201-121 Final 2012                                                                                                   12

Final Evaluation Scoring Guide or Rubric

	Grading Score Sheet for Space Transportation 

	Student or Student Group Name: 

	Criteria
	Scoring

	
	0
	4
	8
	10
	Total

	Notes over the PowerPoint and Reading (10 pts total)
	
	
	
	
	

	
	0
	1
	2
	
	Total

	Points for building a rocket (2 points each for 10 points total)
	
	
	
	
	

	    Smooth body
	
	
	
	
	

	    Aerodynamic nose cone
	
	
	
	
	

	    Fins all same size
	
	
	
	
	

	    Fins evenly spaced 
	
	
	
	
	

	    No loose parts on rocket
	
	
	
	
	

	
	0
	10
	15
	20
	Total

	Cumulative Assessment (20 Points Total)
	
	
	
	
	

	

	Total Score ____ out of 40 points total  















A P P E N D I X




Glossary of Terms

Acceleration: Change in motion 
Action: Result of force.
Base Drag: air molecules that pass behind the body as it moves
Center of gravity: Center of  weight
Center of pressure: pressure exerted on the  rocket at its center
Exosphere: 62-10,000 miles above earth surface 
Fins: the stabilizing and guiding unit of a rocket  
Force: Push or pull exerted on an object
Friction: the rubbing action 
Isaac Newton’s Laws of Motion.
Mass: Amount of matter contained in an object
Mesosphere: 22-50 miles above earth surface ozone layer
NASA: National Aeronautics and Space Administration
Nose cone: the foremost surface of a rocket, generally tapered in shape to allow for streamlining
Reaction: Related to action. 
Stability: the tendency of  a rocket to maintain a  straight course despite  outside forces acting on it
Stratosphere: 7-22 miles above earth surface no H2O vapor
Thermosphere: 50-62 miles above earth surface – no sound 
Troposphere: 6 miles above earths surface
Turbulence: Swirling about of air molecules
Unbalanced Force: Sum total or net force exerted on an object












Examples of Materials and Launcher

[image: P8030013]
Materials

[image: P8030010]
Launcher

[image: P8030009]
Launcher close up


Space Transportation		Page 13 of 16 
TO 201-121 Final 2012
image1.jpeg




image2.jpeg




image3.jpeg




