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Program Computational Fluency Matrix

	Grade
	Addition
	Subtraction
	Multiplication
	Division

	K
	Some of the big ideas developed at this level include 

· cardinality

· one-to-one correspondence

· hierarchical inclusion

· compensation and equivalence 

· unitizing 
· commutativity 
· patterns can be made from iterated units

Some of the strategies used at this level include

· Using synchrony and one-to-one tagging
· Using trial and adjustment vs. systematic exploration
· Using doubles, near doubles, and compensation
· Counting three times vs. counting on

· Skip-counting
	· 
	· 
	· 

	1
	Some of the big ideas developed at this level include
· compensation and equivalence 

· cardinality

· hierarchical inclusion

· one-to-one correspondence

· unitizing 
· commutativity and associativity 
· the relationship between addition and subtraction
· place determines value 
· the place value patterns that occur when making and adding on groups of ten
Some of the strategies used at this level include

· Using synchrony and one-to-one tagging
· Counting on and counting backward
· Using trial and adjustment vs. systematic exploration
· Using compensation
· Counting three times
· Skip counting
· Using the five- and ten-structures
· Using doubles and near doubles
· Making tens

· Keeping one addend whole, using landmark numbers, and/or taking leaps of ten
· Splitting
	Some of the big ideas developed at this level include 
· compensation and equivalence

· unitizing

· the relationship between addition and subtraction
Some of the strategies used at this level include

· Counting backward
· Using trial and adjustment vs. systematic exploration
· Using the five- and ten-structures
· Making tens
· Keeping one addend whole, using landmark numbers, and/or taking leaps of ten
· Using doubles and near doubles
	· 
	· 

	2
	Some of the big ideas developed at this level include 

· Distance is measured as a series of iterated units

· Numbers can be decomposed and the subunits or smaller amounts can be added in varying orders, yet still be equivalent

· There are place value patterns that occur when adding on groups of ten

· Unitizing

· Properties of commutativity and associativity for addition

· The relationship between addition and subtraction

Some of the strategies used at this level include

· Counting three times

· Counting on

· Using the five- and ten-structures

· Keeping one number whole, using landmark numbers, and/or taking leaps of ten

· Splitting

· Regrouping

· Varying adding on and removing


	Some of the big ideas developed at this level include 

· Relationship between addition and subtraction

· Generalization of subtraction as removal, as difference, and as used to find missing addends and subtrahends

· Constant difference as equivalence

· Place value patterns that occur when subtracting groups of ten
· Unitizing
Some of the strategies used at this level include
· Using the five- and ten-structures

· Counting backward

· Taking leaps of ten

· Decomposing to get to a landmark number

· Splitting

· Varying adding on and removing

· Using constant difference

· Regrouping


	· 
	· 

	3
	Some of the big ideas developed at this level include 

· The relationship between addition and subtraction

· Unitizing

· Place determines value

· Equivalence

· Commutativity and associativity

· The place value patterns that result from repeatedly adding or subtracting ten 

Some of the strategies used at this level include

· Taking leaps of ten

· Decomposing to get a landmark number

· Adding on vs. removing

· Keeping one number whole, using landmark numbers, and adding on chunks of tens or hundreds

· Splitting, or using partial sums 

· Regrouping

· Varying adding on and removing


	Some of the big ideas developed at this level include 

· The relationship between addition and subtraction

· Generalization of subtraction as removal, as difference, and as used to find missing addends and subtrahends

· Constant difference as equivalence

· Unitizing

· The place value patterns that result from repeatedly subtracting ten 
Some of the strategies used at this level include

· Counting backward

· Taking leaps of ten

· Decomposing to get a landmark number

· Adding on vs. removing

· Using constant difference

· Keeping one number whole, using landmark numbers, and removing chunks of tens or hundreds

· Splitting, or using partial  differences

· Regrouping

· Varying adding on and removing

· Constant difference


	Some of the big ideas developed at this level include 
· The connection between multiplication by ten and division by ten

· Unitizing

· Repeated additions can be regrouped

· Proportional reasoning

· The associative property of multiplication

· The place value patterns that result from multiplying by ten

· The distributive property of multiplication (over addition and over subtraction)

· The commutative property of multiplication

Some of the strategies used at this level include

· Using repeated addition

· Using partial products

· Using five-times and ten-times
· Doubling and halving
· Skip-counting
	Some of the big ideas developed at this level include 
· The connection between multiplication by ten and division by ten

Some of the strategies used at this level include

· Doubling and halving


	4
	Some of the big ideas developed at this level include 
· To compare, add, or subtract fractions, a common whole is needed

Some of the strategies used at this level include

· Using landmark unit fractions or using common fractions

· Using decimal and/or percentage equivalents

· Using a common whole to compare fractions


	Some of the big ideas developed at this level include 
· To compare, add, or subtract fractions, a common whole is needed

Some of the strategies used at this level include

· Using landmark unit fractions or using common fractions

· Using decimal and/or percentage equivalents

· Using a common whole to compare fractions


	Some of the big ideas developed at this level include 
· The commutative property of multiplication

· The place value patterns that occur when multiplying by the base

· The associative property of multiplication

· Fractions express relationships—the size or amount of the whole matters

Some of the strategies used at this level include

· Using repeated addition

· Skip-counting

· Using partial products

· Factoring and grouping flexibly

· Doubling and halving
· Using multiplication and division to make equivalent fractions

	Some of the big ideas developed at this level include 
· The relationship between partitive and quotative division

· Use of the distributive property of multiplication in solving division problems

· The relationship between multiplication and division

· The place value patterns that occur when multiplying by the base

· Fractions may represent division with a quotient less than one
· With unit fractions, the greater the denominator, the smaller the piece is

Some of the strategies used at this level include
· Dealing out or counting all, grouping, then counting the groups

· Using repeated addition or skip-counting
· Using ten-times
· Using partial products or partial quotients
· Using multiplication and division to make equivalent fractions



	Grade
	Addition
	Subtraction
	Multiplication
	Division

	5
	Some of the big ideas developed at this level include 
· If the whole is shifted, one can work with decimals using whole-number arithmetic

· To compare, add, or subtract fractions, a common whole is needed

Some of the strategies used at this level include

· Using partial quotients

· Using proportional reasoning

· Using a common whole to add fractions
· Using landmark unit fractions
· Using decimal or percentage equivalents
	Some of the big ideas developed at this level include 
· If the whole is shifted, one can work with decimals using whole-number arithmetic

· To compare, add, or subtract fractions, a common whole is needed

Some of the strategies used at this level include

· Using partial quotients

· Using proportional reasoning

· Counting on vs. removal
· Using landmark unit fractions
· Using decimal or percentage equivalents
	Some of the big ideas developed at this level include 
· The relationship between multiplication and division

· The commutative property of multiplication

· The place value patterns that occur when multiplying by the base

· The associative property of multiplication
· Multiplication and division by ten make the whole shift to the right and to the left in a decimal representation

Some of the strategies used at this level include
· Using repeated addition

· Skip-counting

· Factoring and grouping flexibly

· Using partial products

· Using ten-times

· Doubling and halving
· Using multiplication and division to make equivalent fractions
	Some of the big ideas developed at this level include 

· Fractions may represent division with a quotient less than one
· With unit fractions, the greater the denominator, the smaller the piece is
· The relationship between partitive and quotative division
· The generalized use of the distributive property of multiplication (over addition and subtraction) in solving division problems

· The relationship between multiplication and division 
· Fractions may represent division (both partitive and quotative forms), thus representing a rate
· Multiplication and division by ten make the whole shift to the right and to the left in a decimal representation

Some of the strategies used at this level include

· Using partial quotients 

· Doubling and halving

· Factoring and grouping flexibly
· Using multiplication and division to make equivalent fractions

	6
	Some of the big ideas developed at this level include 
· If the whole is shifted, one can work with decimals using whole-number arithmetic

Some of the strategies used at this level include
· Skip-counting and/or using repeated addition to find a fraction of a whole
	Some of the big ideas developed at this level include 
· If the whole is shifted, one can work with decimals using whole-number arithmetic

Some of the strategies used at this level include

· Counting on instead of removal in subtraction

· Using the associative property to make “friendly” numbers and adjusting at the end
	Some of the big ideas developed at this level include 

· Multiplication and division by ten make the whole shift to the right and to the left in a decimal representation

· The properties (distributive, associative, and commutative) that hold for whole numbers, also hold for rational numbers

· The relationship between multiplication and division of fractions 
Some of the strategies used at this level include

· Using multiplication and division to make equivalent relations

· Doubling and halving and the more generalized use of the associative property to eliminate a fraction

· Using the standard algorithm for multiplication of fractions

· Interchanging numerators (or denominators) to simplify first when multiplying

· Using repeated addition for multiplying

· Using place value understanding to multiply and divide by powers of ten
	Some of the big ideas developed at this level include 

· Multiplication and division by ten make the whole shift to the right and to the left in a decimal representation

· The properties (distributive, associative, and commutative) that hold for whole numbers, also hold for rational numbers

· The relationship between multiplication and division of fractions
Some of the strategies used at this level include

· Using multiplication and division to make equivalent relations

· Doubling and halving to eliminate a fraction

· Using place value understanding to multiply and divide by powers of ten

	7
	· 
	· 
	· 
	· 

	8
	· 
	· 
	· 
	

	9/10
	· 
	· 
	· 
	· 
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	Addition
	Subtraction
	Multiplication
	Division
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	· 
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