MATHEMATICAL REASONING AND ARGUMENTATION

	LEVEL
	UNDERSTANDING
35 POINTS
	STRATEGIES, REASONING, PROCEDURES
35 POINTS
	COMMUNICATION
30 POINTS

	Novice
60%

	· - There is no solution, or the solution has no relationship to the task. 
· - Inappropriate concepts are applied and/or procedures are used. 
· - The solution addresses none of the mathematical components presented in the task. 
· 21 POINTS
	· - No evidence of a strategy or procedure, or uses strategy that doesn’t help solve problem. 
· - No evidence of mathematical reasoning; argumentative points are poorly developed and recognition of opposing methods or viewpoints is missing or vague.
· 21 POINTS
	· - There is no explanation of the solution, the explanation cannot be understood, and/or it is unrelated to the problem. 
· - There is no use or inappropriate use of mathematical representations (e.g. figures, diagrams, graphs, tables, etc.). 
· - There is no use, or mostly inappropriate use, of mathematical terminology and notation. 
· 18 POINTS

	Apprentice

73%
	· - The solution is not complete, indicating that parts of the problem are not understood. 
· - The solution addresses some of the mathematical components presented in the task. 
· 26 POINTS
· 
	· - Uses a strategy that is partially useful, leading some way toward a solution, but not to a full and/or accurate solution of the problem. 
· - Some evidence of mathematical reasoning; more than one argumentative point lacks sufficient support; writer attempts to address opposing arguments, but may not refute opposition clearly or sufficiently.
· - Some parts may be correct, but a correct answer is not achieved. 
· 26 POINTS
	· - There is an incomplete explanation or it may not be clearly presented. 
· - There is some use of appropriate mathematical representation. 
· - There is some use of mathematical terminology and notation appropriate to the problem. 
· 22 POINTS

	Practitioner

87%
	· - The solution shows that the student has a broad understanding of the problem and the major concepts necessary for its solution. 
· - The solution addresses all of the components presented in the task. 
· 30 POINTS
	· - Uses strategy or procedure(s) that lead to an accurate solution of the problem.
· - Uses effective mathematical reasoning; most argumentative points are adequately supported; writer acknowledges opposing methods or viewpoints and addresses them with some logic and clarity. 
· - All parts are correct and a correct answer is achieved. 
· 30 POINTS
	· - A clear explanation of ideas has been presented.
· - There is appropriate use of accurate mathematical representation. 
· - There is effective use of mathematical terminology and notation. 
· 26 POINTS

	Expert

100%
	· - The solution shows a deep understanding of the problem, including the ability to identify the appropriate mathematical concepts and the information necessary for its solution. 
· - The solution completely addresses all mathematical components presented in the task. 
· - The solution puts to use the underlying mathematical concepts upon which the task is designed. 
· 35 POINTS
	· - Uses very efficient and sophisticated mathematical strategies or procedures, leading directly to solution of the problem. 
· - Employs refined and complex reasoning; argumentative points directly support the writer’s position, and supporting examples are concrete and detailed; reasoning is logical and writer acknowledges and refutes opposing viewpoints clearly and skillfully.
· - Verifies solution and/or evaluates the reasonableness of the solution.
· - Makes mathematically relevant observations and/or connections. 
· 35 POINTS
	· - There is a clear, effective explanation detailing how the problem is solved. All of the steps are included so that the reader does not need to infer how and why decisions were made. 
· - Mathematical representation is actively used as a means of communicating ideas related to the solution of the problem. 
· - There is precise and appropriate use of mathematical terminology and notation. 
· 30 POINTS



