Benchmarks for Critical Foundations in Mathematics
The following Benchmarks for Critical Foundations in Mathematics should be used to guide classroom curricula, mathematics instruction, and assessments.  They should be interpreted flexibly, to allow for the needs of students and teachers.  For our purposes, proficient is defined as 80-85% mastery. 
The major goals for K-8 mathematics education should be:

· Proficiency with whole numbers
· Proficiency with fractions (including decimals and percents)

· Proficiency with particular aspects of geometry and measurement

Fluency with Whole Numbers
1. By the end of grade 3, students should be proficient with the addition and subtraction of whole numbers.

2. By the end of grade 4, students should be proficient with multiplication and division of whole numbers.

Fluency with Fractions

1. By the end of grade 4, students should be able to identify and represent fractions and decimals, and compare them on a number line or with other common representations of fractions and decimals.
2. By the end of grade 5, students should be proficient with comparing fractions and decimals and common percents, and with the addition and subtraction of fractions and decimals.

3. By the end of grade 5, students should be proficient with multiplication and division of fractions and decimals.

4. By the end of grade 5, students should be proficient with all operations involving positive and negative integers.

5. By the end of grade 5, students should be proficient with all operations involving positive and negative fractions.

6. By the end of grade 6, students should be able to solve problems involving percent, ratio, and rate, and extend this work to proportionality.

Geometry and Measurement

1. By the end of grade 3, students should be able to solve problems involving perimeter.

2. By the end of grade 4, students should be able to solve problems involving the area of triangles and all quadrilaterals having at least one pair of parallel sides (i.e., trapezoids).

3. By the end of grade 6, students should be able to analyze the properties of two-dimensional shapes and solve problems involving perimeter and area.

4. By the end of grade 7, students should be familiar with the relationship between similar triangles and the concept of the slope of a line.

5. By the end of grade 8, students should be able to analyze the properties of three-dimensional shapes and solve problems involving surface area and volume.
Source:  National Mathematics Advisory Panel, 2008
THE IMPORTANCE OF COMMUNICATION IN MATH
At all grades:

Students should be able to engage in “accountable talk” about mathematics.

Students should be able to read, write, and speak math

*Instructional programs from prekindergarten through grade 12 should enable all students to-- 
· organize and consolidate their mathematical thinking though communication; 

· communicate their mathematical thinking coherently and clearly to peers, teachers, and others; 

· analyze and evaluate the mathematical thinking and strategies of others; 

· use the language of mathematics to express mathematical ideas precisely. 
As students are asked to communicate about the mathematics they are studying--to justify their reasoning to a classmate or to formulate a question about something that is puzzling--they gain insights into their thinking. In order to communicate their thinking to others, students naturally reflect on their learning and organize and consolidate their thinking about mathematics.

Students should be encouraged to increase their ability to express themselves clearly and coherently. As they become older, their styles of argument and dialogue should more closely adhere to established conventions, and students should become more aware of, and responsive to, their audience. The ability to write about mathematics should be particularly nurtured across the grades.

By working on problems with classmates, students also have opportunities to see the perspectives and methods of others. They can learn to understand and evaluate the thinking of others and to build on those ideas. They may benefit from the insights of students who solve the problem using a visual representation. Students need to learn to weigh the strengths and limitations of different approaches, thus becoming critical thinkers about mathematics.
Source: National Council of Teachers of Mathematics, 2004

Source: Accountable Talk: Teaching Students to be Mathematically Smart  http://www.math.utep.edu/Faculty/duval/class/random/mathaccttalk.html
