MATHEMATICS CURRICULUM SCOPE & SEQUENCE
CONTENT STANDARD #2:  Operations PreK-12


















Students will add, subtract, multiply and divide with whole numbers, fractions, decimals and integers and develop strategies for selecting the appropriate computational and operational methods for solving problems.


	Preschool
	Kindergarten
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5

	1. Use real objects and classroom experiences to indicate one more and one less. MA4:2b
Example:  There are 3 children in the kitchen play area.  How many will there be if one more child joins them?  Verify by having one join.
	1. Identify and compare two sets of objects for more/less/same/one more. MA4:2a

2. Use concrete materials to act out story problems and solve practical problems in the classroom that require a total (sum) or a comparison (difference, more than, less than) for amounts of 10 or less. MA4:2a, c & MA4:9b
3. Make pictorial recordings of sets; add and subtract to ten (10) or more by combining and separating sets and telling the sum or difference. MA4:2a, b
	1. Use objects, pictorial and symbolic models to model addition and subtraction and create and share story problems that require addition and subtraction. MA4:2a, c, d, e
2. Explore computation strategies for addition and subtraction such as doubles, doubles plus one, near ten, and turnaround facts (commutative property) to develop fluency with basic facts to 10 (experience to 18); use mental math and estimation strategies to determine reasonableness of answers. MA4:2b, e
3. Classify, sort, combine and separate sets of objects, (especially 10) and write and use addition and subtraction number sentences (horizontally and vertically) for the sums and differences to 12 (later, explore sums to 18); and use models, pictures, and facts to solve a variety of simple story problems, including a variety of *comparison and open-ended problems.

MA4:2a, b, c
4. Use place value models and counting strategies to find the sum of two 2-digit numbers and explore mental computation strategies such as adding tens then ones, adding the tens to the other number and then add the ones to the total, etc. MA4:2b, e
5. Use a variety of methods including estimation, mental computations, models, pictures, pencil and paper, and calculator methods to solve and identify reasonable answers to simple and complex problems that reflect real world experiences. MA4:2e
6. Explore patterns with shapes, numbers, skip counting, doubles, and repeated addends to create equal groups and arrays (as the beginning of multiplication). MA4:2a, f
*Comparison problems involve finding the difference, more than, or less than.

	1. State and write the addition/subtraction facts and fact families to 18 (horizontally and vertically); describe, explain and use a variety of mental computation strategies to recall facts, such as the commutative property (turn around facts). MA4:2b, e
2. Combine and separate sets of place value models, draw pictures, estimate and find sums and differences with 1- and 2-digit numbers without regrouping, then explore with  regrouping; devise, use and explain strategies for mentally computing with 1- and 2-digit numbers. MA4:2a, b, c, e
3. Solve problems involving real-world experiences using models, pictures, estimation strategies, mental computation, pencil and paper, and calculator methods. MA4:2c, e
4. Extend number patterns, skip count; explore repeated addends, build simple arrays, and solve simple multiplication story problems from models and pictures. MA4:2a, b, e, f
5. Explore multiplication and division using concrete, pictorial and symbolic models, real world experiences and problem solving activities. 

MA4:2f, e, b
6. Use concrete models to explore addition of fractions with like denominations. MA4:2a
7. Solve problems that have more than one solution. MA4:2a
	1. Use mental computation strategies, including the commutative property and place value patterns, to estimate, add and subtract 2- and 3-digit numbers, and explore estimating and using the calculator to find sums and differences with 4-digit numbers in a variety of problem situations. MA4:2b & MA4:1e & MA4:3c, e
2. Write and solve addition and subtraction word problems that represent the four different categories of meaning or interpretation of these operations* (join, separate, part-part-whole, and compare) including those with extraneous information and insufficient information. MA4:2a, c, d
3. Build place value models, draw pictures and use equivalent forms to estimate (including front-ending, and adjusting), add and subtract to 4-digit numbers without regrouping. MA4:2b, c
4. Use concrete, pictorial and symbolic models to investigate and describe the various relationships and meanings for multiplication (repeated addition, arrays, cross products, commutivity) and division (repeated subtraction, equal grouping) in real-world situations. MA4:2a, b, d, f
5. Build models and draw pictures using sets and arrays for the operations of multiplication and division of 2- and 3-digit numbers by 1-digit numbers with and without remainders and develop fluency with multiplication and division by 1, 2, 3, 4, 5, and 10 through the use of concrete, pictorial and symbolic models. MA4:2a, b, e, f
6. Explore equivalence and addition of simple fractions with like denominators. MA4:2a, e, f
7. Solve and create story problems to match a given equation for addition, subtraction, and multiplication and solve open-ended problems. MA4:2a, c
8. Regroup with fluency in the addition and subtraction of 2-digit numbers. MA4:2e
*See the reference section for detailed information on word problem types.


	1. Write and solve multiplication and division word problems that represent the 2 broad categories of meaning or interpretation of these operations, i.e., asymmetrical and symmetrical.  MA4:2a, c, d
2. Experience, model, compare, create, and solve multiple step story problems in the 4  categories of *problem types for all 4 operations including those with extraneous and insufficient information. MA4:2a, c, d
3. Relate multiplication and division to models with groups and rectangular arrays; use the terms factor, missing factor, and product; be fluent with all basic facts for +, -, x, (; and write the multiplication/division fact families.  MA4:2b, d, e, f
4. Use arrays, place value, and the distributive property to build models, illustrate, estimate,  multiply and divide 2- and 3-digit whole numbers by a 1-digit number and by multiples of 10 and 100.  MA4:2a, b, d, f
5. Find and represent equivalent fractions using models and pictures; and write fraction sentences to describe models and pictures, including addition and subtraction of common fractions with like denominators. 

MA4:2a, c, e, f
6. Find sums and differences with 10ths and 100ths in decimal form  using concrete, pictorial, and symbolic models in the context of real world experiences and problem solving activities. 

MA4:2a, c, e, f
7. Create and analyze a variety of algorithms (procedures) for computing.  MA4:2e
8. Explore the associative, commutative, and distributive properties of operations and use them to construct alternative estimation and computation strategies. MA4:2e
*See the reference section for detailed information on word problem types.


	1. Use and verbalize a variety of computational strategies for addition and subtraction with 3- and 4-digit whole numbers and money amounts less than $100 with and without regrouping, including estimation, mental computation, place value, number pattern, and calculator strategies. MA8:2b, d
2. Use the relationships among and properties of operations to simplify computations. MA8:2e
3. Use a variety of estimation and computation strategies involving place value and number patterns to solve problems involving multiplication of money amounts less than $10.00 by 1- and 2-digit numbers and division of 3- and 4-digit whole numbers and money amounts less than $100.00 by a 1-digit factor. 

MA8:2b, d
4. Use calculators to multiply 3- and 4-digit whole numbers by 2- and 3-digit whole numbers that are set in a complex real-world context. MA8:2d
5. Solve and create multi-step problems involving two or more operations. MA8:2a, e
6. Build models, draw diagrams and describe strategies to add and subtract fractions with like and unlike denominators, mixed numbers, and decimals, in the context of students’ experiences and problem solving activities. MA8:2b
7. Use models, pictures, and patterns to find parts of a set (such as 3/4 of 12 books) and represent the part as a fraction (9/12). MA8:2b


	Grade 6
	Grade 7
	Grade 8
	Grade 9 & 10
	Grade 11 & 12

	1. Estimate and solve problems involving all operations with multi-digit whole numbers and decimals; multiply and divide whole numbers and decimals by 10, 100, and 1,000; and add, subtract, and multiply fractions and mixed numbers including those with unlike denominators that are reasonable. MA8:2a, b

2. Estimate, use place value patterns, use factor/product relationships (commutative, associative, distributive properties) to multiply and divide 1-, 2-, 3-and 4-digit numbers by 1- and 2-digit numbers and to solve practical problems. MA8:2e
3. Choose and describe the most efficient strategy (mental computation, calculator, etc.) to estimate and solve practical problems with whole numbers, fractions, simple percents and decimals. MA8:2d
4. Construct and use models and diagrams to estimate and determine the product and quotient of fractions and decimals, multiply and divide fractions with and without models; multiply and divide decimals as fraction equivalents with and without models. MA8:2b
5. Use the order of operations and the algebraic properties - associative, commutative, distributive, inverse operations and additive and multiplicative identities to compute and solve  multi-step problems.  MA8:2e
	1. Select and apply appropriate strategies from among mental math, paper/pencil and calculator to estimate solutions and solve problems involving commonly used percents, decimals and fractions and describe strategies used to judge the reasonableness of answers.  MA8:2d
2. Use the rules for exponents to find results of multiplication and division with powers of ten including negative exponents. MA8:2c
3. Use the associative and commutative properties of addition and multiplication and the distributive property of multiplication over addition to simplify computations with fractions and decimals. MA8:2e
4. Use the order of operations with addition, subtraction, multiplication, division, parentheses and exponents.

MA8:2e
	1. Estimate, create and solve multi-step problems involving decimals, fractions, mixed numbers, percents and integers (including order of operations) and explain how the solution was determined. MA8:2a
2. Identify powers and roots, and apply them in problem situations. MA8:2c

3. Select appropriate methods and tools for computing with fractions and decimals from among mental computation, estimation, calculators or computers, and paper and pencil, depending on the situation, and apply the selected methods. MA8:2d
4. Use relationships among operations and properties of operations (associative, commutative, and distributive) as well as order of operations and inverses (squaring & square roots) to simplify computations and solve problems. MA8:2e
	1. Develop, use, and explain operations and applications involving integers, rational numbers, irrational numbers, order of operations, powers and roots, and absolute value in a variety of contexts. MA12:2b, e

2. Extend the identification and use of inverse relationships to include powers and roots.  MA12:2d
3. Select and apply appropriate methods for computing from among mental math, estimation, paper and pencil, and calculator methods in a variety of contexts.  MA12:2c

4. Identify and accurately apply the 4 basic appropriate operations, including exponentiation and square roots in a variety of contexts. MA12:2a, b
	1. Apply use and explain procedures for performing calculations with whole numbers, decimals, fractions and integers, vectors, and matrices in a variety of real world contexts.  MA12:2a, b

2. Use field properties and the relationship between operations and their inverses to justify mathematical procedures. MA12:2d

3. Judge the effects of operations and computing powers and roots on the magnitude of quantities. MA12:2e
4. Select and apply appropriate procedures for computation from among mental math, estimation, paper and pencil, and technology in real-world problem situations. MA12:2c
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