Estimation Strategies

NC4.OA.3 calls for students to use estimation strategies to assess the reasonableness of answers.  Estimation strategies include identifying estimation is appropriate, determining the level of accuracy needed, selecting the appropriate method for estimating, and then checking the reasonableness of the estimate.   Below are possible estimation strategies.

NC.4.OA.3  Solve two-step word problems involving the four operations with whole numbers.

· Use estimation strategies to assess reasonableness of answers.
· Interpret remainders in word problems.

· Represent problems using equations with a letter standing for the unknown.
	Estimation Strategy
	Example

	Front-end Estimation:

In this method, students keep the first digit in each of the numbers and changes the remaining numbers to zeros. This strategy can be used for addition, subtraction, multiplication, and division. 

Note:  Front-end estimation will always give an underestimate.
	Travon goes to the store to buy a notebook for $3.74 and a pack of pencils for $2.15.  Will $5.00 cover the cost?

The total front-end estimated amounts would be:

$3.74 estimates to $3.00

$2.15 estimates to $2.00

Solution:  $3.00 + $2.00 = $5.00

*Since the front-end estimate always gives an underestimate, $5.00 would not be enough to cover the cost. 


	Front-end Estimation with Adjustment:
(also called Compensation Strategy)
In this method, students keep the first digit in each of the numbers and change all other digits to zeros. They add all front-end estimate amounts. They keep track of the remaining amount (what’s left over) and then estimate those amounts. Then they find the total of left over estimates. They add all parts for an overall estimate.

*Note:  This strategy provides a more accurate estimate than front-end estimation.


	Problem 1:  Travon goes to the store to buy a notebook for $3.74 and a pack of pencils for $2.15.  Will $5.00 cover the cost?
· The total front-end estimated amounts would be:

$3.74 estimates to $3.00

$2.15 estimates to $2.00

· Group the remaining (left over amounts):

$0.74 and $0.15 is almost one dollar more. 

· Solution:  $3.00 + $2.00 + $1.00 = $6.00
*Left over amounts can also be rounded, then added. Reasonable thinking is the key!
Problem 2:  On a vacation, your family travels 321 miles on the first day, 184 miles on the second day, and 52 miles on the third day.  About how many miles were traveled?  Estimate 321 + 184 + 52:
· Step 1:  Keep the first digit of all numbers and turn the rest to zeros.  Keep track of what’s left over. Add the front-end estimates.

                        321  (  300  (21 left)

                        184  (  100  (84 left)   

                          52  (  50    (2 left)  

                        300 + 100 + 50 = 450
· Step 2:   Estimate remaining amount and group.

                           21  (  20

                           84  (  80

                           20 + 80 = 100

· Step 3:   Add the two estimates:  450 + 100 = 550.
Solution:  We drove about 550 miles on our vacation.      

	Using Friendly or Compatible Numbers: 

In this method, students seek to fit numbers together - e.g., rounding to factors and grouping numbers together that have round sums like 100 or 1000.


	Problem 1:  A page has 13 words on one line and 27 lines on the page. About how many words are on the whole page?  

Solution: 13 is close to 10 and 27 is close to 30. 
10 x 30 = 300, so the page has about 300 words.
Problem 2:  You want to divide 438 pieces of candy between 7 friends.  About how many pieces of candy will each friend get?

Solution:  Change 438 to a number closest to 438 and is evenly divisible by 7.  Since I know 42 is divisible by 7, I can change 438 to 420.  420 divided by 7 is 60, so each person will receive about 60 pieces of candy.


	Rounding and Adjusting:

In this method, students round down or up and then adjust their estimate depending on how much the rounding affected their original estimate.  (This method is like front-end estimation, except the estimate rounds the entire number.)
	Travon goes back to the store to buy more supplies.  The items cost $4.88, $2.55, and $1.69.  About how much money will Travon spend on the supplies?
The total estimated amounts would be:


$4.88 estimates to $5.00


$2.55 estimates to $3.00


$1.69 rounds to $2.00

Solution:  It would cost about $10.00 to purchase these items from the store.

Note:  The adjustment is based on reasoning.  The student may notice that all three items were overestimated so they may decrease the total estimate to account for these overestimates.  The student may estimate that the total amount of money needed would be a little less than $10.00 or be somewhere between $9.00 and $10.00.


	Clustering Around an Average:

Students use this method when the values listed are close to one another.  The student selects an average (typical value among those listed) and multiplies by the number of values to find an estimate.
	We have 5 fourth grade classrooms at our school. Mrs. Smyth’s class has 27 students, Mr. Potter’s class has 29 students, Ms. London’s class has 29 students, Mr. Deca’s class has 31 students, and Ms. Able’s class has 28 students.  How many students are in the fourth grade at this school?
· A student may see that each class has close to 30 students and multiply 30 students by the 5 classrooms.

Solution:  5 x 30 = 150 students.

Note:  Students do not to need to be taught averages to use this strategy.  They are selecting a typical number among the group of numbers in the problem.

	Using Benchmark Numbers that are Easy to Compute:

In this method, students select close whole numbers for fractions or decimals to determine an estimate. 

	Michael knows there will be 8 people at his party.  He plans to give each person a 4 ¾ cup serving of popcorn.  If he can buy popcorn in 10 cup bags, about how many bags should he buy?

· Estimate:  4 ¾ x 8

· Round 4 ¾ cups to 5 cups.  Then multiply 5 cups of popcorn for the 8 people at the party.  5 x 8 = 40, so he needs 40 cups of popcorn.  Michael needs to buy four of the 10 cup bags of popcorn for the party.


Some good tips and activities for estimating with reasonableness can be found at: https://www.state.nj.us/education/archive/frameworks/math/math8.pdf 
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