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1. Analyzes the specific situation, problem, or question.

2. Identifies the general laws of physics that are applicable to the specific situation, problem, or question.


[image: image1.wmf]
3. Demonstrates how the general laws of physics apply to the specific situation, problem, or question.

4. Identifies the supporting representations, definitions and relationships applicable to the specific situation, problem, or question.
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5. Demonstrates how the supporting representations, definitions and relationships apply to the specific situation, problem, or question.

6. Synthesizes the information above into a physically consistent solution to the specific situation, problem, or question. 

	1.  Analyzes the specific situation, problem, or question.

	Emerging (1-2)
	Developing (3-4)
	Mastering (5-6)

	Does not identify any time frame(s).
	Identifies time frame(s) that are too inclusive/exclusive or based on changes in motions.
	Identifies appropriate time frame(s) based on changes in interactions.

	Does not identify any system(s).
	Identifies system(s) that are too inclusive/exclusive.
	Identifies appropriate system(s).

	Does not identify any environment.
	Identifies an environment that is too inclusive/exclusive or inconsistent with the system(s) or time frame(s).
	Identifies an environment consistent with the system(s) and time frame(s).

	Does not identify interactions between the system and the environment.
	Identifies some of the interactions that occur between the system(s) and the environment in the time frame(s) described.
	Identifies the interactions that occur between the system(s) and the environment in the time frame(s) described.

	Does not identify any assumptions.
	Identifies some of the assumptions made or may not check for validity.
	Identifies all of the assumptions made and checks their validity.


	2.  Identifies the general laws of physics that are applicable to the specific situation, problem, or question.

	Emerging (1-2)
	Developing (3-4)
	Mastering (5-6)

	Identifies laws that are not applicable or identifies no laws.  Espouses incorrect statements of the laws
	Identifies laws of physics that might fit the system(s) and time frame(s) chosen but does not confirm by checking conditions.
	Identifies all of the laws of physics applicable to the system(s) and time frame(s) chosen checking that the conditions for application are met.

	Acknowledges no need for multiple applications.


	Recognizes some of the multiple applications needed.
	Recognizes the need for applications of multiple laws or for application of a law to multiple systems or time frames.

	Identifies few or none of the needed quantities.
	Identifies some of the quantities needed to apply the laws to the system(s) and time frame(s) chosen.
	Identifies all of the quantities needed to apply the laws to the system(s) and time frame(s) chosen.


	3.  Demonstrates how the general laws of physics apply to the specific situation, problem, or question.

	Emerging (1-2)
	Developing (3-4)
	Mastering (5-6)

	Applies the laws trivially or not at all.
	Applies the laws identified inconsistently to the system(s) and time frame(s) chosen.


	Applies the laws identified consistently to the system(s) and time frame(s) chosen 

	Restates the laws rather than applying them or chooses unrelated equations from the text or notes.
	Applies some of the laws or partially applies the laws to the situation, leaving mathematical statements which do not accurately model the system(s) chosen.
	Applies each law fully and accurately to the situation, creating mathematical statements that accurately model the system(s) chosen.


	4.  Identifies the supporting representations, definitions and relationships applicable to the specific situation, problem, or question.

	Emerging (1-2)
	Developing (3-4)
	Mastering (5-6)

	Identifies none of the representations, definitions and relationships that support the application of the laws to the problem or presents material from the text or notes that is not applicable to the problem.
	Identifies some of the representations, definitions and relationships that support the application of the laws to the problem.
	Identifies all of the representations, definitions and relationships that support the application of the laws to the problem.


	5.  Demonstrates how the supporting representations, definitions and relationships apply to the specific situation, problem, or question.

	Emerging (1-2)
	Developing (3-4)
	Mastering (5-6)

	Displays none of the appropriate graphs/diagrams/vector representations consistent with the system(s) chosen.
	Displays some of the graphs/diagrams/vector representations or displays graphs/diagrams/vector representations that are inconsistent.
	Displays all of the appropriate graphs/diagrams/vector representations consistent with the system(s) chosen.

	Applies none or the necessary definitions and relationships appropriately to support the application of the laws.
	Applies some of the necessary definitions and relationships to some extent but not sufficiently to solve the problem.
	Applies all the necessary definitions and relationships appropriately to support the application of the laws.


	6.  Synthesizes the information above into a physically consistent solution to the specific situation, problem, or question. 

	Emerging (1-2)
	Developing (3-4)
	Mastering (5-6)

	Cannot combine the laws and definitions making use of common variables.
	Combines the laws and definitions incompletely or inconsistently.
	Appropriately combines the laws and definitions making use of common variables.

	Arrives at no solution to the problem.
	Arrives at a solution to the problem that is inconsistent with the choices above.
	Arrives at a solution to the problem that is consistent with the choices above.

	Displays a solution that is physically unreasonable.
	Displays a solution that is partially unreasonable.
	Checks to ensure that the solution is not physically unreasonable.

	Makes algebraic and mathematical computations, correct or incorrect, that have no relation to the problem.
	Makes incorrect or inconsistent algebraic and mathematical computations.
	Checks to make sure that the algebraic and mathematical computations are correct and appropriate.

	Uses units incorrectly or not at all.
	Displays errors in units.
	Checks to make sure that the units are appropriately used.

	Does not consider assumptions.
	Recognizes inconsistencies but cannot resolve them.
	Checks to make sure that the assumptions are still valid.
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