Descriptors for Mathematics Problem Solving


Problem Solving & Mathematical Reasoning
Grades PreK - 5
Grades 6-8
Grades 9-12

Formulation
Provides the basic statement of a problem situation.

· indicates the approach, materials, and strategies used;

· uses previously learned strategies, skills, knowledge, and concepts to make decisions;

· uses strategies, such as using manipulatives or drawing sketches, to model problems;

· does not merely fill in a given chart, use a pre-specified manipulative or go through a predetermined set of steps.


· formulates and solves a variety of  non-scaffolded, open-ended problems;

· extracts relevant information from situations and figures out what additional information is needed;

· formulates conjectures and argues why they must be or seem true.
Provides the basic statement of a problem situation.

· Clearly identifies the problem that is to be solved;

· extracts relevant information from the situation as a basis for working on the problem;

· asks and answers a series of appropriate questions in pursuit of a solution and does so with minimal "scaffolding" in the form of detailed guiding questions.
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Implementation
Makes the basic choices involved in planning and carrying out a solution.

· makes up and uses a variety of strategies and approaches and uses approaches learned from others;

· makes connections among concepts to help solve problems;

· solves problems in ways that make sense and explains why these ways make sense, e.g., defends the reasoning, explains the solution.
· uses and invents a variety of approaches and understands and evaluates those of others;

· applies problem solving strategies, such as illustrating with sketches to clarify situations or organizing information in a table;

· breaks a problem into simpler parts where helpful;

· solves for unknown or undecided quantities using algebra, graphing, sound reasoning, and other strategies;

· integrates concepts and techniques from different areas of mathematics;

· works effectively in teams when the nature of the task or the allotted time makes this an appropriate strategy;

· makes sensible, reasonable estimates;


Makes the basic choices involved in planning and carrying out a solution.

· chooses and employs effective problem solving strategies in dealing with non-routine and multi-step problems;

· selects appropriate mathematical concepts and techniques from different areas of mathematics and applies them to the solution of the problem;

· applies mathematical concepts to new situations within mathematics and uses mathematics to model real world situations involving basic applications of mathematics in the physical sciences, the social sciences, and business.


Grades PreK-5
Grades 6-8
Grades 9-12

Conclusion
Moves beyond a particular problem by making connections, extensions, and/or generalizations.

· explains a pattern that can be used in similar situations;

· explains how the problem is similar to other problems he or she has solved;

· explains how the mathematics used in the problem is like other concepts in mathematics;

· describes the solution as a general rule that applies to other circumstances.
· verifies and interprets results;

· generalizes solutions and strategies to new problem situations;

· explains how the mathematics used in the problem is like other concepts in mathematics;

· explains how the problem solution can be applied to other school subjects and in real world situations;

· makes the solution into a general rule that applies to other circumstances.
Provides closure to the solution process through summary statements and general conclusions.

· concludes a solution process with a summary of results;

· evaluates the degree to which the results obtained represent a good response to the  problem;

· formulates generalizations of the results;

· makes connections of the given problem to related problems.

· employs forms of mathematical reasoning and proof appropriate to the solution of the problem at hand, including deductive and inductive reasoning, making and testing conjectures, and using counterexamples and indirect proof;

· differentiates clearly between giving examples that support a conjecture and giving a proof of the conjecture.

Communication
· uses appropriate mathematical terms, vocabulary and language, based on prior class work;

· shows ideas in a variety of ways, including words, numbers, symbols, pictures, charts, graphs, tables, diagrams, and models;

· explains clearly and logically solutions to problems, and supports solutions with evidence, (in both oral and written form);

· follows directions without assistance.


· uses mathematical language and representations with appropriate accuracy, including numerical tables and equations, simple algebraic equations and formulas, charts, graphs, and diagrams;

· organizes work, explains facets of a solution (orally and in writing), labels drawings, and uses other techniques to make meaning clear to the audience;

· shows reasoning abilities by justifying statements and defending work;

· considers purpose and audience when communicating;

 (continued on next page)
· is familiar with basic mathematical vocabulary and terminology, standard notation and use of symbols, common conventions for graphing, and general features of effective mathematical communication styles;

· uses mathematical representations with appropriate accuracy, including numerical tables, formulas, functions, algebraic equations, charts, graphs, and diagrams;

· presents mathematical procedures and results clearly, systematically, succinctly,

  and correctly;

(continued on next page)



Grades PreK-5
Grades 6-8
Grades 9-12

Communication (Continued)

· explains ideas not only to teachers but to fellow students or younger children;

· comprehends mathematics from reading assignments and from other sources.
· communicates logical arguments clearly, showing why a result makes sense and why the reasoning is valid;

· describes and discusses mathematical ideas effectively both orally and in writing;

· explains mathematical concepts or ideas clearly to peers or others;

· reads mathematical texts and other writing about mathematics with understanding.
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