Generic Rubric for Assessment of Mathematical Knowledge/Understanding Grades 9-12                   Last revised: January, 2001





Criteria�
Level 1�
Level 2�
Level 3�
Level 4�
�



Knowledge of a particular type 


�



Shows evidence of some related knowledge �



Shows evidence of closely related knowledge �



Shows evidence of the required knowledge �



Shows evidence of the required knowledge, along with an extension 


�
�
Understanding of a particular concept�
Shows limited understanding of the required concept�
Shows some understanding of the required concept�
Shows considerable understanding of the required concept�
Shows thorough understanding of the required concept, along with a broader view of the application of the concept�
�



Accuracy in performing a particular operation or algorithm using given information


�



Performs the assigned operation or algorithm with major errors and/or omissions�



Performs the assigned operation or algorithm with minor errors and/or omissions�



Performs the assigned operation or algorithm with few errors and/or omissions�



Performs the assigned operation or algorithm completely, accurately, and verified or supported


�
�



Generic Rubric for Assessment of Application in Mathematics  Grades 9-12                                Last revised: January, 2001





Criteria�
Level 1�
Level 2�
Level 3�
Level 4�
�



Making connections between information in a non-mathematical context and a mathematical form


�



Makes simple connections with the information given�



Makes connections of some complexity with the information given�



Makes complex connections with the information given�



Makes complex connections with a broad-based view of the information given�
�



Selecting and fitting


an appropriate procedure or routine in a familiar setting


�



Selects and fits a procedure or routine with limited effectiveness�



Selects and fits a procedure or routine somewhat effectively�



Selects and fits a procedure or routine effectively�



Selects and fits the most appropriate procedure or routine effectively�
�



Selecting and fitting


an appropriate procedure or routine in an unfamiliar setting


�



Selects and fits a procedure or routine with limited effectiveness�



Selects and fits a procedure or routine somewhat effectively�



Selects and fits a procedure or routine effectively�



Selects and fits the most appropriate procedure or routine effectively�
�
�






Generic Rubric for Assessment of Mathematical Thinking, Inquiry, and Problem Solving Gr 9-12          Last revised: January, 2001





Criteria�
Level 1�
Level 2�
Level 3�
Level 4�
�
Reasoning [i.e., following an argument, judging the validity of an argument, making an argument]�
Demonstrates reasoning that is limited �
Demonstrates reasoning that is somewhat limited �
Demonstrates reasoning that is logical �
Demonstrates reasoning that is logical and adds to the argument given or places provisos on the argument�
�
Independence in selection and application of appropriate processes of thinking, inquiry and problem solving (TIPS), reflecting, revising, revisiting, and reasoning as needed�
Selects and applies appropriate TIPS processes with significant scaffolding�
Selects and applies appropriate TIPS processes with minor scaffolding�
Selects and applies appropriate TIPS processes without scaffolding�
Selects, and applies the most appropriate TIPS processes without scaffolding, showing evidence of reflection/insight�
�
Exploration of the problem


[e.g., restating the problem, identifying information given and needed]�
Gathers data that is connected to the problem, yet inappropriate for the inquiry�
Gathers data that is appropriate and connected to the problem, yet missing many significant cases �
Gathers data that is appropriate and connected to the problem, including most significant cases �
Gathers data that is appropriate and connected to the problem, including all significant cases, including extreme cases�
�
Formulation and defense of a hypothesis that connects the problem to previous experience, or to possible strategies�
Forms a hypothesis that connects a few aspects of the problem �
Forms a hypothesis that connects some aspects of the problem �
Forms a hypothesis that connects sufficient aspects of the problem�
Forms a hypothesis that connects aspects of the problem using a broad view of the problem�
�
Creation of a model to represent the data[e.g., numerical, algebraic, graphical,  physical, or scale model, by hand or using technology]�



Creates a model that represents little of the range of data�



Creates a model that represents some of the range of data�



Creates a model that represents most of the range of data


�



Creates a model that represents the full range of data�
�
Selection and sequencing of a variety of procedures that manipulate the data or transform the model to solve the problem�



Selects and sequences appropriate procedures, with major omissions, or mis-sequencing�



Selects and sequences appropriate procedures, with minor omissions or mis-sequencing�



Selects and sequences appropriate procedures, logically sequenced�



Selects and sequences the most appropriate procedures, logically sequenced�
�
Making inferences,


conclusions and justifications that connect to the problem solving process and models presented


�
Presents justification of the answer that has a limited connection to the problem solving process and models presented �
Presents justification of the answer that has some connection to the problem solving process and models presented�
Presents justification of the answer that has a direct connection to the problem solving process and models presented �
Presents justification of the answer that has a direct connection to the problem solving process and models presented, with evidence of reflection/insight�
�






Generic Rubric for Assessment of Mathematical Communication Grades 9-12                               Last revised: January, 2001





Criteria�
Level 1�
Level 2�
Level 3�
Level 4�
�



Reading and interpreting mathematical language, charts, and graphs


�



Misinterprets a major part of the information, but carries on to make some otherwise reasonable statements �



Misinterprets part of the information, but carries on to make some otherwise reasonable statements�



Correctly interprets the information, and makes reasonable statements�



Correctly interprets the information, and makes subtle or insightful statements


�
�



Using correct mathematical symbols, labels, units and conventions 


�



Sometimes uses mathematical symbols, labels and conventions correctly�



Usually uses mathematical symbols, labels and conventions correctly�



Consistently uses mathematical symbols, labels and conventions correctly


�



Consistently  and meticulously uses mathematical symbols, labels and conventions, recognizing novel opportunities for their use


 �
�



Using Appropriate mathematical vocabulary 


�



Sometimes uses mathematical vocabulary correctly when expected�



Usually uses mathematical vocabulary correctly when expected�



Consistently uses mathematical vocabulary correctly when expected�



Consistently uses mathematical vocabulary correctly, recognizing novel opportunities for its use


�
�



Integrating narrative and mathematical forms of communication 


�



Provides either mathematical or narrative form, but not both�



Provides both mathematical and narrative, but the forms are not integrated�



Provides both mathematical and narrative forms integrates them�



Provides a variety of mathematical forms and narrative, integrated and well chosen


�
�



Clarity in explanations and justifications in reporting 


�



Provides explanations and justifications that have limited clarity


�



Provides explanations and justifications that have some clarity


�



Provides explanations and justifications that are clear for a range of audiences �



Provides explanations and justifications that are particularly clear and detasiled�
�





















From Assessment to Evaluation in Mathematics  Grades 9-12                                                 Last revised: January, 2001





The criteria set out in the 4 generic rubrics provide students and teachers with enough assessment data to suggest next steps for students and to inform teachers of where instructional support is needed. 





The Achievement Chart provides an overall description of performance at each of the 4 levels of achievement in each of the 4 categories. The Criteria of the Achievement Chart break into 12 bins described below.. 


K/U: 	facts and concepts 									(top 2 criteria in the generic K/U rubric)


K/U: 	operations and algorithms 								(bottom criteria in the generic K/U rubric)


TIPS: 	follow simple arguments 								(top criteria in the generic TIPS rubric)


TIPS:	follow complex arguments 								(top criteria in the generic TIPS rubric)


TIPS:	judge arguments 									(top criteria in the generic TIPS rubric)


TIPS:	make arguments 									(top criteria in the generic TIPS rubric)


TIPS: 	explore, hypothesize, model, manipulate, transform, conclude 			(bottom 6 criteria in the generic TIPS rubric)


C: 	interpretation and use of vocabulary, symbols, visuals and conventions 	(top 3 criteria in the generic C rubric)


9.	C:	integration of mathematical and narrative form, and clarity 			(bottom 2 criteria in the generic C rubric)


A:	simple problems in familiar settings 						(top criteria in the generic A rubric)


A: 	complex problems related to familiar settings 					(top 2 criteria in the generic A rubric)


A:	problems in unfamiliar settings 							(1st & 3rd criteria in the generic A rubric)





Teachers need to select and apply a selection of criteria from the generic rubrics to assess major pieces of work.





The achievement chart can be applied to the accumulation of assessment data gathered from a variety of tasks over a period of time. Until a teacher is required to report or evaluate, it is more informative to the student, the teacher, and the parents to record the ragged front of assessment data against the appropriate criteria. To do so informs the student and parents strengths and weaknesses and how improvement could be achieved. This also informs the teacher of what instructional emphasis is needed. The overall summative grade that is assigned to a student indicates that the student demonstrated the characteristics of the level that the percentage falls into. 





It is too much to expect that all teachers track to all 12 of these bins in early years of implementation. An appropriate beginning would be to collapse these 12 bins into 4, one per category, with an attempt to include questions of all of the types suggested by the 12 bin suggestions above, and to use each of the 18 criteria in the generic rubrics several times throughout the course.





The question as to how each of these 12 bins should be weighted for a summative evaluation is still begging. This is a matter for the subject associations to explore and debate.








