Planning Guide: Addition and Subtraction

Learning Activities

Sample Activities for Teaching Estimating Sums and Differences

1. Estimating Sums: Front-end Estimation and Compensation with Base Ten Materials 

a. Draw on prior knowledge by reviewing some estimation strategies used by the students in adding 2-digit numbers.

b. Have the students share their ideas by estimating sums of 2-digit numbers in a problem-solving context.

c. Present the students with the following problem:

You drink 250 mL of milk on the first day, 375 mL of milk the second day and 450 mL of milk on the third day. About how many millilitres of milk did you drink during these three days?

d. Have the students paraphrase the problem. Draw attention to the word about, which indicates that an estimated answer is needed and no calculation has to be done.

e. Have the students represent the numbers using base ten materials to focus on the place values of the numbers. You might also represent the numbers using beakers.  

f. Model the thinking done in estimating by thinking aloud as you decide which operation to use and why. Explain that you will use the highest place value for each number to represent that number and then make some adjustments later.

g. Use the base ten materials along with mathematics symbols to show    250  (  200     
375  (  300     450  (  400     200 + 300 + 400 = 900.

h. Remind the students that this method is called the front-end strategy.

i. Stimulate the students' thinking by asking whether 900 mL would be a good estimate for the answer. With the base ten blocks, the students should see readily that the blocks remaining after the hundreds would together make almost two hundred. Therefore, a good estimate would be 900 + 200 = 1100 mL. Explain that this 200 is added on to compensate for the values that were dropped off when using the front-end strategy.

Estimate: You drank a little less than 1100 mL in the three days.

j. Have the students summarize how the front-end strategy together with compensation provides a good estimate for sums. Clarify that "compensation (adjusting) is a process used to add to or subtract from an initial estimate. It cuts across all estimation strategies"  (Alberta Education 1990, p. 213).
k. Apply this estimation strategy in solving other problems with 3- and 4-digit numbers with less and less use of the base ten materials. 

The students should be encouraged to use various estimation strategies, such as rounding. In this case, rounding the numbers to find the estimated sum would not produce a very close estimate and compensation would still be needed.  

2. Estimating Differences: Front-end Strategy and Compensation with Base Ten Materials


a. Draw on prior knowledge by reviewing some estimation strategies used by the students in subtracting 2‑digit numbers.  

b. Have the students share their ideas by estimating differences between 2-digit numbers in a problem‑solving context.

c. Present the students with the following problem:

You drink 295 mL of milk one day and 415 mL of milk the next day. About how many more millilitres of milk did you drink on the second day than you drank on the first day?

d. Have the students paraphrase the problem. Draw attention to the word about, which indicates that an estimated answer is needed but no calculation has to be done.

e. Have the students represent the numbers using base ten materials to focus on the place values of the numbers. You might also represent the numbers using beakers.

f. Model the thinking done in estimating by thinking aloud as you decide which operation to use and why. Explain that you will use the highest place value for each number to represent that number and then make some adjustments later.  

g. Use the base ten materials along with mathematics symbols to show     295  (   200
415  (  400        400 – 200 = 200.  

h. Remind the students that this method is called the front-end strategy.

i. Stimulate the students' thinking by asking whether 200 mL would be a good estimate for the answer. With the base ten blocks, the students should see that the blocks remaining after the hundreds are compared and set aside, must also be compared for a closer estimate. Since you are comparing 15 with 95, then another 100 should be removed to compensate for these remaining blocks. Clarify that "compensation (adjusting) is a process used to add to or subtract from an initial estimate. It cuts across all estimation strategies" (Alberta Education 1990, p. 213).
Therefore, a good estimate would be 200 – 100 = 100.

Estimate: You drink about 100 mL more milk on the second day than on the first day.

Note: If the numbers were different and the 15 was part of the smaller number while 95 was part of the larger number, then 100 would have to be added on to the estimate from the front-end strategy. 

j. Have the students summarize how the front-end strategy together with compensation provides a good estimate for differences.

k. Apply this estimation strategy in solving other problems with 3- and 4-digit numbers with less and less use of the base ten materials. 

The students should be encouraged to use various estimation strategies, such as rounding. In this case, rounding the numbers to find the estimated difference would work very well. 

3. Estimating Sums and Differences: Classifying Problems  

a. Draw on prior knowledge by reviewing some problem contexts that require only an estimate and not a calculation for the answer. Through discussion, have the students generalize that estimating is necessary for every problem involving addition or subtraction because estimates must be made prior to any calculations so that the reasonableness of the calculated answer can be determined.  

b. Present the students with problems and have them decide which problems can be answered with an estimate only and which problems require calculation as well as an estimate.

Examples of problems:

· Will a container that holds 2000 mL be large enough to hold 1350 mL of water from another container as well as 1015 mL of water from a different container?

· You are travelling 1265 km to visit relatives. If you travel 568 km the first day, will you have to travel more or less than 700 km the next day to reach your destination in two days?

· A book contains 458 pages and you have read 225 pages the first day and 125 pages the second day. After these two days, how many more pages do you have to read to finish this book?

· Your three pet rocks weigh a total of 1625 g. If the first rock weighs 980 g and the second rock weighs 320 g, what is the weight of the third rock?

· A toad jumps 135 cm on the first jump and 158 cm on the second jump. About how far does it jump in all?

c. After classifying the problems as either needing only an estimate or needing both an estimate and a calculated answer, have the students answer the problems and share their solutions with one another.

d. Have the students create addition and subtraction problems, some of which require only an estimate for an answer and others that require an estimate and a calculated answer.

Other strategies estimating sums and differences are available in the Diagnostic Mathematics Program, Elementary: Operations and Properties, Division II (Alberta Education 1990, pp. 212–216).



















Look For …


Do students:


explain the meaning of the problem and justify why only an estimate is needed or why a calculated answer is necessary as well?


use compensation as well as the front-end strategy or rounding to estimate the sum or difference?    


explain clearly the strategies that they used in estimating and why they work?








Look For …


Do students:


know and draw on number facts and other number relationships?


explain how place value is used in the front-end strategy?  The leading digit in a number together with its place value represents a good estimate for that number. 


explain how compensation provides a closer estimate than just using the front-end strategy?  


move away, gradually, from using the base-ten materials and rely on their number sense for estimating differences?
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know and draw on number facts and other number relationships?


explain how place value is used in the front-end strategy? The leading digit in a number together with its place value represents a good estimate for that number. 
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move away, gradually, from using the base-ten materials and rely on their number sense for estimating sums?
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