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Vertical Alignment: 

Computation and Estimation

Prince William County Public Schools

	Mathematics

K-5

	NCTM Process Standards: 

· Problem Solving

· Reasoning and Proof

· Communication

· Connections

· Representation
	Big Ideas: 
· Addition names the whole in terms of the parts, and subtraction names a missing part. Addition and subtraction are inverse operations. 

· Multiplication involves counting groups of like size and determining how many are in all (multiplicative thinking). Division names a missing factor in terms of the known factor and the product. Multiplication and division are inverse operations.  

· Addition and multiplication are related, as are subtraction and division. 

· Models can be used to solve problems for all operations and to figure out what operation is involved in a problem regardless of the size of the numbers. 

· Nearly all computational estimation involves replacing or substituting difficult-to-handle numbers with close “nice” numbers so that the resulting computation can be done mentally.

	



K.6A Add whole numbers using up to ten concrete items.  Use manipulatives to identify and demonstrate various combinations of numbers with sums up to ten.

K.6B Subtract whole numbers using up to ten concrete items.  Use manipulatives to represent the process of subtraction.
K.7A Identify and recognize a penny, nickel, dime, and quarter.

K.7B Determine the value of a collection of pennies and/or nickels up to 10 cents.


	

1.7 Select a reasonable magnitude from three given quantities: a one‑digit numeral, a two‑digit numeral, and a three‑digit numeral (e.g., 1, 10, and 100) when given a familiar problem situation. Explain the reasonableness of the choice.  

1.8A Model and explain the concepts of addition and subtraction to 10 or less.

1.8B Recall basic addition facts, sums to 10 or less, and the corresponding subtraction facts.

1.9 Create and solve story and picture problems involving one-step solutions using basic addition and subtraction facts.
1.10A Identify the number of pennies equivalent to a nickel, a dime, or a quarter.

1.10B Determine the value of a collection of pennies, nickels, and dimes whose total value is 100 cents or less.
	





2.6A Recall basic addition facts with sums of 20 or less.

2.6B Recall basic subtraction facts. 

2.7A Estimate the sum of two whole numbers whose sum is 99 or less.

2.7B Find the sum of two whole numbers whose sum is 99 or less using various methods of calculation (mental computation, concrete materials, and paper and pencil).


2.8A Estimate the difference of two whole numbers each of which is 99 or less.

2.8B Find the difference of two whole numbers each of which is 99 or less using various methods of calculation (mental computation, concrete materials, and paper and pencil).

2.9 Create and solve one-step addition and subtraction problems using data from simple tables, picture graphs, bar graphs, and practical situations.

2.10A Identify a missing addend in open sentences to show mathematical relationships.

2.10B Recognize related facts which represent and describe inverse relationships between addition and subtraction.

2.11A Count and compare a collection of pennies, nickels, dimes, and quarters whose total value is $2.00 or less.  

2.11B Identify the correct usage of the cent symbol (¢), dollar symbol ($), and decimal point (.).

	
3.8A Solve problems involving the sum of two or more whole numbers, each 9,999 or less, with or without regrouping.

3.8B Solve problems involving the difference of two whole numbers, each 9,999 or less, with or without regrouping.

3.8C Use mental math and estimation to solve real-life problems of whole numbers up to 9,999 with or without regrouping.

3.9 Identify, recall, and model basic multiplication and division facts through the tens table.  

3.10A Represent multiplication and division using area and set models.

3.10B Create and solve problems that involve multiplication of two whole numbers, one factor of 99 or less, and the second factor of 5 or less.

3.11 Add and subtract proper fractions having like denominators of 10 or less, using concrete materials and pictorial models representing area/regions, length/measurements, and sets.

3.12 Add and subtract with decimals expressed through hundredths, using concrete materials, pictorial representations, and paper and pencil.

3.13 Determine by counting the value of a collection of bills and coins whose total value is  $5.00 or less, compare the value of the coins or bills, and make change. 


	
4.5 Estimate whole-number sums and differences and describe the method of estimation. Refine estimates, using terms such as closer to, between, and a little more than.
4.6A Add and subtract whole numbers written in vertical and horizontal form, choosing appropriately between mental computation, paper and pencil methods, and calculators.

4.6B Create, model, and solve problems involving addition and subtraction of whole numbers.

4.7 Find the product of two whole numbers when one factor has two digits or fewer and the other factor has three digits or fewer, using estimation and paper and pencil. For larger products (a two-digit numeral times a three-digit numeral), estimation and calculators will be used.

4.8 Estimate and find the quotient of two whole numbers given a one-digit divisor.

4.9A Add and subtract fractions having like and unlike denominators of 12 or less, using concrete materials, pictorial representations, and paper and pencil.

4.9B Solve problems involving addition and subtraction with fractions having like and unlike denominators of 12 or less using various computational methods including calculators, paper and pencil, mental computation, and estimation.

4.9C Add and subtract with decimals through thousandths using concrete materials, pictorial representations, and paper and pencil.

4.9D Solve problems involving decimals through thousandths, using various computational methods including calculators, paper and pencil, mental computation, and estimation.


	
5.3A Create and solve problems involving addition and subtraction of whole numbers using paper and pencil, estimation, mental computation, and calculators.

5.3B Create and solve problems involving multiplication and division of whole numbers using paper and pencil, estimation, mental computation, and calculators.
5.4A Find the sum and difference of two numbers expressed as decimals through thousandths using an appropriate method of calculation, including paper and pencil, estimation, mental computation, and calculators.

5.4B Find the product of two numbers expressed as decimals through thousandths using an appropriate method of calculation, including paper and pencil, estimation, mental computation, and calculators.

5.5A Estimate the quotient of two whole numbers when given a dividend of four digits or fewer and a divisor of two digits or fewer.

5.5B Determine the quotient and remainder of two whole numbers when given a dividend of four digits or fewer and a divisor of two digits or fewer. 

5.5C Create and solve real-life problems using division of whole numbers.

5.6A Find the quotient of a problem with a dividend expressed as a decimal through thousandths and a single digit divisor (whole number).

5.6B Estimate solutions to division problems involving decimals.

5.7A Add and subtract with fractions and mixed numerals, with and without regrouping, and express answers in simplest form. Problems will include like and unlike denominators limited to 12 or less.

5.7B Rename improper fractions as mixed numbers and vice versa.
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