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The framework we propose for examining and classifying mathematical tasks for teaching mathematics has two parts: actions and entities.  Any such task is to be characterized by combining actions with entities.  Entities can be subdivided into smaller units.  Neither list is complete.

ACTIONS:

Recognize

Recall

Order

Choose

Classify

Identify

Refute

Connect

Simplify

Create

Explain

Extend

Use

Apply

Investigate

Evaluate

Demonstrate

Prove

ENTITIES:
Mathematical objects
· Numbers – natural, rational, irrational, real, imaginary, complex
· Shapes – including 3-dimensional shapes
· Expressions

· Equations – including the theory of
· Patterns – in decimals, finite differences, etc.
· Functions

· Formulas
· Diagrams

· Domains

· Operations (
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· Transformations
· Sets
Representations including the use of technology 
· Verbal

· Numerical

· Algebraic

· Geometric

· Graphical displays
· Models and Diagrams
· Symbolic (including variables and notation)
Statements
· Examples

· Nonexamples

· Definitions (multiple)
· Language (precise and imprecise)
· Mathematical problem statements
· Conjectures

· Theorems, axioms, postulates
· Converse, inverse, contrapositive
· Rules of logic
· Questions

· Conclusions

· Conditions, assumptions, and constraints (e.g., Can this statement be generalized?  Can the domain be extended?  Are there special cases or exceptions?  Why might an invalid procedure yield correct solution, or vice versa?)

· Cases: special, exhaustive set
· General arguments

· Counterexamples
Procedures

· Algorithms

· Strategies

· Conventional practices

· Informal reasoning

· Inductive arguments

· Deductive arguments

· Exhaustive arguments
· Various types of proof
Connections

· Outside mathematics

· Real world

· Other disciplines

· History and culture – development of mathematical ideas
· Inside mathematics – address structure and nature of mathematics
· Studied earlier (from Tom B. – operations on complex numbers and geometry; geometric definitions of pi and e)
· Studied alongside (connections to other concepts, methods, representations, etc.) (e.g. relationships between factors, roots, FTA, etc.)
· Studied later
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