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Mathematical tasks can be classified in a variety of ways such as by the content they cover or by the ways in which they can be solved.  One important way to consider classifying tasks is by the level of mathematical thinking they require in order for students to successfully complete the tasks.  Students need the opportunity to experience tasks that require different levels of thinking because they will be expected to do so on state assessments as well as in many real world situations.

To classify tasks, please use the following three levels of classification: Low, Moderate, and High.

Low cognitive demand--tasks rely heavily on memorization or following a routine procedure based on prior instruction.  They require little thinking or reasoning and are focused on correct answers. Explanations focus solely on how a procedure was used and lack a connection to concepts or meaning. 

For example:

· Memorizing equivalent forms of fractions (e.g., 50% = .5 = 1/2)

· Using an algorithm to convert 3/8 into a percent

· The original cost of a sweater at K-Mart was $35.00.  At the red dot sale it was marked 30% off.  What was the price of the sweater during the sale?  Explain your reasoning.

Moderate cognitive demand –tasks require several different processes and relate two or more mathematical concepts (e.g., multi-step problems).  The procedures are connected to underlying concepts and meanings and cannot just be followed mindlessly.  Students are asked to make connections among representations and may be asked to give some explanations.


For example:

· Using a 10x10 grid, identify the decimal and percent equivalents of 3/5

·  After the first two games of the season, the best player on the girls’ basketball team had made 12 out of 20 free throws while the best player on the boys’ team had made 14 out of 25.  Which player had made the greater percentage of free throws?
· The better player basketball player had to sit out the third game due to injury.  How many baskets in the next ten free throws would the other player need to take the lead in percentage of free throws?
High cognitive demand--tasks require significant analysis and reasoning. Students have to put ideas together in ways they have not seen before in a lesson or in ways that make connections to other previously learned mathematical concepts.  There is no predictable rehearsed approach suggested by the task or example, and the task requires considerable thinking on the part of the student.


For example:

· Which recipe for lemonade is more lemony: A with 2 cups of lemon concentrate and 3 cups of water or B with 3 cups of lemon concentrate and 5 cups of water? 
·  Shade 6 small squares in a 4x10 rectangle.  Then using the rectangle, explain how to determine a) the percent area that is shaded, b) the decimal part of the area that is shaded and c) the fractional part of area that is shaded.
Adapted from Stein, M., Smith, M., Henningsen, & Silver, E.  (2000). Implementing Standard-Based Mathematics Instruction: A Casebook for Professional Development. Reston VA: National Council of Teachers of Mathematics. 

Adapted from Ohio Standards Achievement Test, Grade 8 Administrators Manual, Ohio Department of Education, 2005
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