Science Lesson Planning Template
Context Issues of the Lesson

	Unit or Lesson Title:
	

	Grade Level
	


	Topic/Theme/Nature of the Investigation:
	

	NGSS Performance Expectation(s)

	

	NGSS Dimension 1 component

	


	NGSS Dimension 2 component


	


	NGSS Dimension 3 component


	

	Duration:
	


Planning Stages Within the 5-E Inquiry Model

	Engage

	PURPOSE:

· to observe the motion of colliding carts
· to predict the factors that will affect the motion of the carts
· to plan and execute the investigations 

	What is the teacher doing? What are the students doing?



	Explore

	PURPOSE:

· to design a lab to test total momentum
· to test the variables and measure the momentum of the carts
· to interpret the data to draw conclusions about the momentum of the carts

	Activities (list)
	Driving Question

	
	


	Student Communication Product: (written report, oral presentation, poster, etc.)




	Explain

	PURPOSE:

· to describe effect of changing the mass of the carts on the total momentum of the system.
· to use mathematical and computational thinking to explain how the changes in mass caused the changes in speeds of the carts.  

	Content Media: (written material, video, teacher lecture, technology)


Student Communication Product (assessment): (unit test, written report, oral presentation, poster, etc.)



	Elaborate

	PURPOSE:

· to apply the Law of Conservation of Momentum to everyday situations.


	Activities:

Content Media: (written material, video, teacher lecture, technology)

Extending/Application Questions for Whole/Small Group Discourse:


Student Communication Product (assessment): (unit test, written report, oral presentation, poster, etc.)




	Evaluate

	PURPOSE:

· for students to assess their understand of the relationships mass, velocity of individual components and the total momentum of a system
· for the teacher to assess student understand of the relationships mass, velocity of individual components and the total momentum of a system


	Skill/Reasoning Learning Objectives
	Assessment Instrument

	

	


Force and Motion: Conservation of Momentum





Physics: 11th and 12th Grade





Conservation of Momentum





HS-PS2-2.





Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no net force on the system.








� HYPERLINK "http://www.nap.edu/openbook.php?record_id=13165&page=64" �Using Mathematics and Computational Thinking�








Systems and System Models








PS2.A: Conservation of Momentum





1 Class period to introduce and do the investigation


1 Class period to white board and present the data


1 Class period to do test the models





The activity starts with a question and a demo.  A cart with a loaded spring is placed next to an identical cart.  Question: What will happen to the carts when the spring is released?


The students predict the motion of the carts and the teacher records them on the board.


The spring is released and the carts move away from each other.


Question: what is the total momentum of the system before the spring is released?


Question: what is the total momentum of the system after the spring is released?


Question: what conclusions can you draw about the total momentum of the system?  Check your neighbor.


Question: what can you change about the system that might affect your conclusion?











Students set up the lab so that they can:


Change the mass of each of the carts


Measure the velocities of the carts


Calculate the momentum of the carts





In their groups they take data about the mass and velocity of each of the carts after each iteration of mass..  





Then they do the investigations, taking data in their lab notebooks.








Student: “What happens to the velocity of each of the carts when the masses are changed?”





Student: “What happens to the total momentum of the system when the masses of the carts is changed?”








Once the students have completed taking the mass and velocity data for each of the carts in their notebooks – in the form of a data table, they will calculate the momentum of each of the carts and of the system. They will then write sentence’s that describe these relationships. 


They will draw their lab set up and write a sentence for the procedure.





After each group has completed and analyzed their labs they take all of the above and put them on a 2 ft x 3 ft white, dry erase boards.  We all then sit in a circle and the students present their boards, explaining their procedure and justifying their conclusions with their data.  The teacher facilitates discussion between groups using Socratic Dialogue techniques to ask leading questions of the groups.





Students will create 2 ft x 3 ft white, dry erase boards.  We all then sit in a circle and the students present their boards, explaining their procedure and justifying their conclusions with their data.  The teacher facilitates discussion between groups using Socratic Dialogue techniques to ask leading questions of the groups.











Once the students have presented their models they will be assigned a homework activity that will ask them to apply the Law of Conservation of Momentum to new and different problems.  The students will complete this homework at home and the next day will look at the answers in class.  When the students arrive each lab group will be assigned one of the homework problems to put on a white board.  Then we will gather in a circle and present the solutions to each other.





In small groups students brainstorm, research and diagram situations where they can apply the properties of conservation of momentum; e.g. curling, billiards, football, etc.  They represent them on white boards and present them to the class complete with diagrams and mathematical representations.





The students use and present their scenarios on white boards and present them to the class while the class is sitting in a circle.





Each of these situations is different than the ideal conservation scenario.  Students need to carefully decide on and define their system in order to accurately describe the conservation of momentum.











Students are able to measure the mass and velocity of individual components of a system.


Students are able to define a system.


Students are able to calculate the total momentum of a system.





The students are asked to apply their knowledge on a paper and pencil quiz.  





The quiz asks that the students define a system, calculate momentum of individual components of a system and the total momentum of a system.











Lesson Planning Template - - The 5 E’s


