Math

Standard 6: Students link concepts and procedures as they develop and use computational techniques, including estimation, 

mental arithmetic*, paper-and-pencil, calculators, and computers, in problem-solving situations* and communicate

the reasoning used in solving these problems.
	Preschool
	Kindergarten
	1st Grade
	2nd Grade
	3rd Grade
	4th Grade
	5th Grade

	6.1.a Use numbers to represent a quantity
	6.1.a Add and subtract whole numbers by combining and separating objects
	 6.1.a Demonstrate the operations of addition and subtraction of whole numbers with concrete materials.
	6.1.a  Using concrete materials or pictures demonstrate and verbally explain addition and subtraction of whole numbers with or without regrouping for two digit numbers
	6.1.a Using pictures, diagrams, numbers or words, demonstrate addition and subtraction of whole numbers with 2-digit numbers 
	6.1.a Demonstrate the conceptual meaning (using pictures, words, diagrams, or numbers) of addition, subtraction, multiplication, and division of whole numbers 
	

	· Constructs sets of objects and counts the set using numbers to determine the amounts (NCTM F.P.) 

· Counts two groups of objects and says which one has more (COR BB.5)

· Understands that the last word they state in counting tells “how many” (NCTM F.P.) (COR BB.4)

· Use one-to-one correspondence to count objects to 10 and beyond (NCTM F.P.) (COR BB.3,4)

· Order sets by the number of objects in them (NCTM F.P.)
	· NCTM  F.P. Joins and separates (adds and subtracts) whole numbers by combining objects to form sets of up to 10 items 

· NCTM F.P. Explores addition and subtraction by manipulating objects

· Begins to recognize common math symbols for addition and subtraction and equality (+, -, =)
	· NCTM F.P. Demonstrates the operations of addition (combining) and subtraction (separating) of whole numbers with concrete materials

· NCTM F.P. Solves story problems involving addition/subtraction using one or more of the following strategies: direct modeling, counting up/down, numerical reasoning

· NCTM F.P.  Understands the connections between counting and the operations of addition and subtraction (adding two is the same as “counting on” two)
	· NCTM F.P. Understands the basic concept of the commutative property of addition ( a + b=     b + a)

· NCTM F.P. Understands the identity property of zero for addition and subtraction (n+0=n; n-0=n)

· NCTM F.P. Understands and uses the concept of addition and subtraction as inverse operations using numbers

· NCTM F.P. Uses math vocabulary related to addition and subtraction (ex: sum, difference, plus, minus)

· NCTM F.P. Demonstrates and verbally explains how to solve addition and subtraction problems of two-digit numbers with and without regrouping, using concrete materials

· NCTM F.P. Relates addition to subtraction
	· uses paper and pencil to demonstrate the inverse relationship of addition and subtraction of whole numbers (if a + b = c then a = c – b)

· NCTM F.P. Using a variety of solution strategies relates multiplication and division as inverse operations
· NCTM F.P. Solves addition, subtraction, simple multiplication and division story problems using number sentences, drawings, and symbols

· Uses manipulatives to demonstrate and verbally explain addition and subtraction of whole numbers with regrouping for up to two digit numbers 

· NCTM F.P. Understands the identity properties of addition (n+0= n) and multiplication (n x 1 = n)
	· NCTM F.P. Demonstrates the conceptual meaning (using pictures, words, diagrams, or numbers) of addition, subtraction, multiplication, and division of whole numbers
· NCTM F.P. Communicates in writing, what addition, subtraction, multiplication and division of whole numbers means
· NCTM F.P. Builds and describes area models showing how a product is related to its factor (rays) 

· NCTM F.P. Demonstrates division of whole numbers as repeated subtraction 

· NCTM F.P. Demonstrates the inverse relationship of multiplication and division of whole numbers
	

	
	
	6.2.a Using concrete materials or pictures, add and subtracts halves and fourths
	6.2.a Using concrete materials or pictures add and subtract halves, thirds, and fourths
	6.2.a Using pictures, demonstrate addition and subtraction of proper fractions with common denominators of four or less  
	6.2.a Using pictures, demonstrate addition and subtraction of commonly-used fractions with the same denominators where sums or differences are equal to or less than a whole (1/2, 1/3, ¼, 1/8, 1/10) 
	

	· 
	· 
	· Uses concrete materials & pictures to add/subtract halves & quarters

· Uses a physical model to show how to combine 2 halves to make a whole (ex: ½ of a pizza + ½ of a pizza makes a whole pizza) (EC 030)
	· Adds/subtracts commonly used fractions & decimals using physical models to add/subtract halves, thirds & quarters (e.g., 1/3, 2/4, 0.5, 0.75; use money as real world application for decimals)

· Uses a physical model to show how to combine ¼ + ¼ = ½ (graham crackers)
	· Uses pictures to demonstrate addition and subtraction of proper fractions with common denominators of four or less  
	· Demonstrates addition & subtraction of mixed numerals with common denominators of 12 or less without regrouping, using pictures and/or concrete materials

· Explores strategies to add & subtract commonly-used fractions with like denominators in problem-solving situations 

· NCTM F.P. Explores equivalencies & simplification of proper fractions
	

	
	
	
	6.2.b Find the total value of coins not to exceed $1.00
	6.2.b Using money notation, add and subtract commonly-used decimals in which sums and differences may exceed $1.00 
	6.2.b Using money notation, add and subtract decimals in which sums and differences may exceed $1.00 

 
	 

	
	
	
	· Adds/subtracts commonly used  decimals with physical models 

· Finds value of coins less than $1.00
	· Uses money notation to add and subtract commonly-used decimals in which sums and differences may not exceed $10.00
	· Uses money notation to add and subtract decimals in which sums and differences should not exceed $100.00

· Adds and subtracts decimals to the tenths and hundredths

· Uses calculators to add & subtract decimals 

· Computes cost of items to $10 

· Determines change received for $10 or less

· Identifies equivalencies of decimals in problem solving
	

	
	
	6.3.a Demonstrate understanding of basic addition sums to 20 and subtraction differences of 10
	6.3 b Demonstrate understanding of basic addition and subtractions facts 
	6.3.b Demonstrate proficiency with basic addition and subtraction facts (10​-20) 


	6.3.b Continue to demonstrate proficiency of basic addition and subtraction facts  
	

	
	
	· NCTM F.P. Develops and uses strategies for whole-number computations with a focus on addition and subtraction (fact families 3+4 = 7, 4 + 3= 7, 7-4=3, 7-3=4, doubles 6+6=12, near doubles 5+6 = 11)

· NCTM F.P. Develops fluency with basic number combinations for addition and subtraction (know the basic addition sums to 10 and related subtraction facts)

· NCTM F.P. Develops understanding of addition and subtraction combinations for a given number ( 5-2= 3, 5-4=1, 2+3= 5, 1+4 = 5, 5+0= 5)

· NCTM F.P. Understands common symbols and words for addition and subtraction

· NCTM F.P. Understands which mathematical operation to use while solving problems
	· NCTM F.P. Shows understanding of basic addition & subtraction facts (1-18) (EC 030)
· NCTM F.P. Shows automatic recall of basic addition & subtraction facts 

· NCTM F.P. Uses sums on addition facts table to locate all addends for particular sum
	· Demonstrates proficiency with basic addition and subtraction facts (10​-20) (EC 030)
· Continues automatic recall of basic addition/subtraction facts
	· Continues to demonstrate proficiency of basic addition and subtraction facts (EC 030)  
	

	
	
	
	
	6.3.a Demonstrate understanding of basic multiplication facts of 1s, 2s, 3s, 5s, and 10s  
	6.3.a Demonstrate proficiency of basic multiplication and division facts 
	

	
	
	
	
	· NCTM F.P. Uses multiplication table to locate factors for a particular product

· NCTM F.P. Demonstrates understanding of basic multiplication and division facts 0-10 (EC 030)
· NCTM F.P. Builds and describes area models showing how a product is related to its factor (rays)

· NCTM F.P. Demonstrates fluency with multiplication facts of 1s,2s, 3s, 5s, 10s 
· NCTM F.P. Demonstrates the inverse relationship of multiplication
	· NCTM F.P. Demonstrates proficiency of basic multiplication and division facts (0-12) (EC 030)
· NCTM F.P. Understands inverse relationship of multiplication & division in whole numbers
	

	
	
	
	
	
	6.3.c Use a multiplication facts table to locate all the factors for a particular product (for example, for a product of 6; 1, 6, 2, and 3 are all factors)  
	

	
	
	
	
	
	· NCTM F.P. Uses a multiplication facts table to locate all the factors for a particular product (for example, for a product of 6; 1, 6, 2, and 3 are all factors)
	

	
	
	
	6.4.a Use estimation techniques such as rounding and compatible numbers (numbers whose sum is 10) before performing operations
	6.4.a Use estimation strategies with whole numbers prior to performing an operation (+, -); (for example, front-end estimation, estimation by rounding, friendly numbers, flexible rounding, clustering) 
	6.4.a Use reasonable estimation techniques before performing basic math operations (for example, front-end estimation, estimation by rounding, friendly numbers, compatible numbers, flexible rounding, clustering)


	6.3.b Use & explain a variety of estimation techniques to solve problems.    



	
	
	
	· a. NCTM F.P. Uses rounding & compatible numbers for estimation before operations
	· Use estimation strategies with whole numbers prior to performing an operation (+, -); 

· front-end estimation 
· estimation by rounding, 
· friendly numbers, 
· flexible rounding, 
· clustering
· Estimate sums and differences by rounding prior to performing the operation
· Determine if an estimated answer is acceptable
	· NCTM F.P. Uses a multiplication facts table to locate all the factors for a particular product (for example, for a product of 6; 1, 6, 2, and 3 are all factors)
	· NCTM F.P. Estimates using front-end rounding, rounding, compatible numbers, clustering

· NCTM F.P. Determines from real-world problems whether an estimated or exact answer is acceptable

· NCTM F.P. Uses & explains a variety of estimation techniques to solve problems and checks the reasonableness of an answer

	
	  6.4.a Draw pictures to form sets of up to ten items
	 6.4.a Using paper and pencil, demonstrate simple single digit addition and subtraction

6.4.b Demonstrate the operations of addition and subtraction of whole numbers with concrete materials
	 6.4.b Using paper and pencil, demonstrate addition and subtraction of two-digit whole number with and without regrouping
	6.4.b Demonstrate three basic operations of whole numbers (for example, addition and subtraction of three digit numbers, and multiplication of multiples of ten by 1, 2, 3, and 5 

 
	6.4.b Using paper and pencil, demonstrate the four basic operations of whole numbers including: addition; subtraction; multiplication of 2 or 3-digit numbers by a 1-digit number; division of a 2-digit number by a 1-digit number 

 
	6.2.b Use and explain strategies to add, subtract, multiply, and divide whole numbers in problem-solving situations 

 

	
	· NCTM F.P. Records and represents quantities using pictures, numbers, and or words

· NCTM F.P. Draws pictures to form sets of up to ten items

· NCTM F.P. Uses numbers to describe arrangements of objects and to record how many in all

· NCTM F.P. Records and represents problems, solutions, strategies, and number combinations using pictures, numbers, and or words  
	· Shows sums to 20; differences to 10 

· Uses paper/pencil to show simple 1 digit addition/subtraction

· NCTM F.P. Understands which mathematical operation to use while solving problems
· NCTM F.P. Show addition/subtraction with concrete materials 

· NCTM F.P. Begins to connect manipulatives, stories, and real world problems to symbols by using number sentences to record (EC 030)
· NCTM F.P. Links operations & equality with math terms & symbols

· NCTM F.P. Communicates to others how a mathematical problem was solved (verbal, pictorial)
	· NCTM F.P. Uses concrete materials to show & explain addition of whole numbers with regrouping for 2-digit numbers 

· NCTM F.P. Uses paper/pencil to show addition of 2-digit #’s with & without regrouping

· NCTM F.P. Develops and uses multiple strategies to add and subtract two-digit numbers with and without regrouping

· NCTM F.P. Uses concrete materials to show inverse relationship of addition & subtraction

· NCTM F.P. Model 2-digit subtraction without regrouping using manipulatives
	· Demonstrates three basic operations of whole numbers (for example, addition and subtraction of three digit numbers, and multiplication of multiples of ten by 1, 2, 3, and 5, multiplication of 2 digit by 1  digit-regrouping included, division of 2 digit by one digit divisor) 

· checks subtraction problems using addition 

· subtracts across a middle zero

· Solves two and three digit subtraction problems with and without regrouping

· NCTM F.P.Uses concrete materials to show multiplication as regrouping of whole numbers

· Uses concrete materials to explain addition, subtraction with regrouping 

· NCTM F.P. Shows concept of multiplication as repeated addition and the concept of division as successive subtraction, partitioning or sharing of division
· NCTM F.P. Shows concept of multiplication to determine number of units on a grid (arrays) ,equal sized groups, area models, equal “jumps” on a  no. line.
· NCTM F.P. Builds and describes area models showing how a product is related to tis factor (rays)
·  NCTM F.P. Demonstrates division of whole number as repeated subtraction
· NCTM F.P. Demonstrates the inverse relationship of multiplication and division of whole numbers
	· NCTM F.P. Understands inverse relationship of multiplication & division in whole numbers

· NCTM F.P In writing shows the understanding of the four operations

· NCTM F.P. Multiplies and divides by multiples of 10 and 100 

· NCTM F.P. Demonstrates Multiplication:  2-digit or 3-digit by 1-digit

· NCTM F.P. Demonstrates Division 2-digit by 1​digit 

· NCTM F.P. Demonstrates 3-digit addition & subtraction with regrouping

· NCTM F.P. Uses thinking strategies for division: relationship to multiplication; mental division

· NCTM F.P. Demonstrates 1-digit multiplication with distributive property 

· Demonstrates addition & subtraction of 4 digit numbers

· Develops understand​ing of remainders 

· Uses calculators for numbers of 4 digits or more
	· NCTM F.P. Uses and explains strategies to add, subtract, multiply and divide whole numbers in a variety of situations (grouping, number lines, distance, time) (EC 030)
· Begins to apply order of operations with whole numbers, including parentheses (EC 030)

	
	
	
	 
	
	 
	6.2.a Demonstrate the conceptual meaning of the four basic arithmetic operations (addition, subtraction, multiplication, division of whole numbers) 

	
	
	
	
	
	
	· NCTM F.P Demonstrates a conceptual understanding of the four basic arithmetic operations (addition, subtraction, multiplication and division) the relationships among them and their uses (i.e. the inverse relationship of multi. and div. of whole nos. )

	
	
	 
	
	 
	 
	6.2.c Demonstrate proficiency of addition, subtraction, multiplication, and division of whole numbers in problem-solving situations 
 

	
	
	
	
	
	
	· NCTM F.P. Demonstrates proficiency in addition, subtraction, multiplication (2 digit by 2 digit; 3 digit by 2 digit) and division (2 digit divisor with 3 digit dividend) of whole numbers in problem solving situations
· NCTM F.P. Shows division by 2 digit divisors with or without remainders 

· NCTM F.P. Chooses the appropriate representation of the remainder in a division problem

	
	
	
	
	
	
	6.2.d Use and explain strategies to add and subtract commonly-used fractions with like denominators in problem-solving situations 



	
	
	
	
	
	
	· NCTM F.P. Uses concrete materials to show addition & subtraction of mixed numerals with common denominators with regrouping and addition & subtraction of proper fractions with unlike denominators (EC 030)

· NCTM F.P. Shows equivalencies & simplification of proper fractions (EC 030)

· NCTM F.P. Shows paper/pencil proficiency in addition/subtraction of proper fractions, mixed numerals with& without regrouping common denominators

· NCTM F.P. Shows inverse relationship of addition & subtraction of proper fractions, mixed numerals with common denominators

· NCTM F.P. Uses visual models, benchmarks, and equivalent forms to add and subtract commonly used fractions, decimals, and mixed numbers (EC 030)

	
	
	
	
	
	
	6.2.e Use and explain strategies to add and subtract commonly-used decimals in problem-solving situations 



	
	
	
	
	
	
	· NCTM F.P. Shows proficiency with addition/ subtraction of decimals (EC 030)

· NCTM F.P. Shows inverse relationship of addition/subtraction of decimals 

· NCTM F.P. Uses visual models, benchmarks, and equivalent forms to add and subtract commonly used fractions, decimals, and mixed numbers

	
	
	  6.5.a Given a real-world problem solving situation, use the correct operation (addition or subtraction) and appropriate method (mental arithmetic, estimation, paper-pencil, calculator, or computer) to solve the problem
	6.5.a Given a real-world problem solving situation, use the correct operation (addition or subtraction) and appropriate method (mental arithmetic, estimation, paper-pencil, calculator, or computer) to solve the problem
	6.5.a Given a real-world problem-solving situation, use addition, subtraction, or multiplication to solve the problem 


	6.5.a Given a real-world problem-solving situation, use an appropriate operation (any of the four basic math operations) and an appropriate method (paper-and-pencil, mental math, estimation, calculator, computer) to solve the problem 


	6.4.b Given a real-world problem, use an appropriate method (mental arithmetic, estimation, paper-and-pencil, calculator) to correctly solve the problem 

	
	
	· Uses a variety of methods and tools, given a real-world problem-solving situation, to compute including objects, mental computation, estimation paper-pencil and calculators (EC 030)
· Use correct operation & appropriate method in real world problems
	· NCTM F.P. Develops clear conceptual basis for addition/ subtraction thru rich variety of problems in differing math contexts (measurement, geometry, statistics, probability, pattern​ing) (EC 030)
· NCTM F.P. Uses correct operation given a real-world problem (EC 030)
· Uses the calculator as a mathematical tool
	· Solves a real-world problem using the correct operation (addition, subtraction, or multiplication) and an appropriate method (paper-pencil, mental math, estimation, calculator, computer) (EC 030)
· NCTM F.P. Solves word problems involving money, decimals, and fractions
	· NCTM F.P. Given a real-world problem-solving situation, use an appropriate operation (any of the four basic math operations) and an appropriate method (paper-and-pencil, mental math, estimation, calculator, computer) to solve the problem (EC 030)
· Interpret remainders in problem solving situations
	· NCTM F.P. Given a real-world problem, uses an appropriate method (mental arithmetic, estimation, paper-and-pencil, calculator) to correctly solve the problem (EC 030)

	
	
	
	6.5.b Determine from real world problems whether an estimated or exact sum or difference is acceptable.
	6.5.b Determine from real-world problems, whether an estimated or exact sum, difference, or product is acceptable 

 
	6.5.b Determine from a real-world problem whether an estimate or exact sum, difference, product, or quotient is acceptable 


	6.4.d In a problem-solving situation, determine whether the results are reasonable and justify those results with correct computations 

	
	
	
	· Determines whether an estimate or exact answer is acceptable and reasonable

· NCTM F.P. Understands the relationship between real-world situations (story problems, problems derived from literature) and the processes of addition and subtraction

· Uses addition or subtraction to solve a real-world problem using a variety of methods and tools (including objects, mental computation, estimation, paper and pencil)
	· Determine from real-world problems, whether an estimated or exact sum, difference, or product is acceptable
	· NCTM F.P. Determines from a real-world problem whether an estimates or exact sum, difference, product, or quotient is acceptable


	· NCTM F.P. In a problem-solving situation, determine whether the results are reasonable and justify those results with correct computations

· NCTM F.P. Determines from real-world problems whether an estimated or exact answer is acceptable

· NCTM F.P. Uses & explains a variety of estimation techniques to solve problems and checks the reasonableness of an answer

	
	
	
	
	
	
	6.4.a Determine whether information given in a problem-solving situation is sufficient, insufficient, or extraneous 

	
	
	
	
	
	
	· Determine whether information given in a problem-solving situation is sufficient, insufficient, or extraneous

	
	
	
	
	
	
	 6.4.c Given a math sentence, using any of one of the four operations with whole numbers, create and illustrate a real-world problem 

	
	
	
	
	
	
	· NCTM F.P Given a math sentence, using any of one of the four operations with whole numbers, creates and illustrates a real-world problem

	
	
	
	
	
	
	6.1.a Use concrete materials or pictures, determine commonly-used percentages (for example, 25%, 50%) in real-world problem-solving situations 



	
	
	
	
	
	
	· Uses concrete materials or pictures to determine commonly-used percentages (for example, 25%, 50%) in real-world problem-solving situations (ex: There are 3 red blocks and 1 blue.  What percent of the set is red? )

· Begins to use appropriate notations: a/b, a to b, a:b

	
	
	
	
	
	
	6.3. b Use and explain a variety of estimation techniques to solve problems  



	
	
	
	
	
	
	· NCTM F.P. Estimates using front-end rounding, rounding, compatible numbers, clustering

· NCTM F.P. Determines from real-world problems whether an estimated or exact answer is acceptable

· NCTM F.P. Uses & explains a variety of estimation techniques to solve problems and checks the reasonableness of an answer

	
	
	
	
	
	
	6.3.a Determine from real world problems whether an estimate or exact answer is acceptable 

	
	
	
	
	
	
	· Determine from real world problems whether an estimate or exact answer is acceptable


