Planning Guide: Addition and Subtraction

Learning Activities

Sample Activities for Teaching Personal Strategies for Adding and Subtracting

1. Examining Number Sentences for Addition and Subtraction

Encourage the students to use base ten materials to help them understand this process and to explain their thinking.

a. Provide the students with an addition number sentence such as the following:

328 + 462 = 330 + 460

b. Have them decide if the number sentence is true or false and why they think so. Encourage the students to think of the equal sign as "the same as" so that they are deciding if the two sides balance each other. In the example above, the statement is true because 2 is taken away from 462 and added to 328, thereby keeping the sum constant.  

c. Similarly, provide the students with a subtraction number sentence such as the following:

482 – 348 = 484 – 350 

In this subtraction example, the statement is true because 2 is added to each number on the left of the number sentence, thereby keeping the difference constant. 

d. Provide reinforcement by giving the students a list of addition and subtraction number sentences similar to the examples above. Some are true and some are false. Have the students decide which number sentences are true or false and explain how they know.  

e. Have the students add and subtract 3-digit numbers and use the constant sum or constant difference in their personal strategies.

2. Adding Three-digit Numbers

a. Draw on prior knowledge by reviewing some personal strategies used by the students in adding 2-digit numbers. Have the students share their ideas by adding a variety of 2-digit numbers.

b. Present the following problem to the students:

Michael reads 152 pages one day and 178 pages the next day. How many pages did he read in the two days?

Guide discussion as to whether the numbers in the problem refer to parts or the whole, which operation would be used to solve the problem and what would be a good estimate for the answer.  

c. Provide time for the students to solve the problem by writing a number sentence and recording their personal strategies to show how they calculated the sum. 

Have base ten materials and number lines available for the students to use as needed.  

d. Have the students explain how their strategies work by relating to place value and have them decide on which strategy is most efficient for them to use in calculating other problems.  

e. Have the students apply their personal strategy to solve a similar problem with different numbers, such as 85 pages on the first day and 258 pages on the second day.  

f. Extend to include 3- and 4-digit numbers using different problem contexts.  

Sample personal strategies:

	First sample (add ones, add tens, add hundreds, then combine): 

152 +
178 =  (
 
152

 
178 

 
 10      8 + 2 = 10                                                                           


120      50 + 70 = 120                      

 
200      100 + 100 = 200     
 
330      the total of the partial sums = 330

Michael read 330 pages in the two days.
	Second sample (add the hundreds, then add the 2-digit number by moving some to make tens):

152 + 178 =  (
152 = 100 + 52         178 = 100 + 78   

100 + 100 = 200

52 + 75 = ?  (review from previous grade)

Use nice numbers and compensate.  

 
52 – 2 = 50

   
78 + 2 = 80
  
50 + 80 = 130

Since 2 was added to one number and subtracted from another number, the sum remains constant.

The sum is 200 + 130 = 330.
Michael read 330 pages in the two days.

	Third sample (nearest ten and constant sum):

152 + 178 =  (
Think 152 + 178 = 150 + 180. Since 2 was added to one number and subtracted from another number, the sum remains constant.

150 + 180 = 330

Michael read 330 pages in the two days.

  



3. Subtracting Three-digit Numbers (Regrouping the Tens)

a. Draw on prior knowledge by reviewing some personal strategies used by the students in subtracting 2-digit numbers. Have the students share their ideas by subtracting a variety of 2‑digit numbers.

b. Present the following problem to the students:

Vanlee has 253 jellybeans and gives 145 to her friends. How many jellybeans does she have left? 

c. Guide discussion as to whether the numbers in the problem refer to parts or the whole, which operation would be used to solve the problem and what would be a good estimate for the answer.  

d. Provide time for the students to solve the problem by writing a number sentence and recording their personal strategies to show take-away or counting up. 

Have base ten materials and number lines available for the students to use as needed. 

e. Have the students explain how their strategies work by relating to place value and have them decide on which strategy is most efficient for them to use in calculating other problems. 

f. Have the students apply their personal strategy to solve a similar problem with different numbers, such as 392 jellybeans at the beginning and 75 jellybeans given away.  

Then extend to include 3- and 4-digit numbers using different problem contexts.

Sample personal strategies:

	First sample (take away tens then ones):

253 – 145 =  (
253 = 200 + 53     145 = 100 + 45

53 – 45 =

53 – 40 = 13

Take away 5 more:  13 – 5 = 8

200 – 100 = 100      100 + 8 = 108

Vanlee has 108 jellybeans left.
	Second sample (counting up):

145 +  (  = 253

145 + 100 = 245

245 + 8 = 253

Answer:  100 + 8 = 108.

Vanlee has 108 jellybeans left.

	Third sample (look at the numbers and decide if regrouping is necessary, symbolic representation of work with base ten materials):

253 – 145 =  (       

Regrouping the tens and the ones is necessary because 5 ones cannot be taken away from 3 ones so you must regroup one ten into ten ones.

Regroup 253 to show 2 hundreds, 4 tens and 13 ones.

     4  13

2  5  3  

1  4  5      Subtract the ones, tens and hundreds to complete the calculation.

1  0  8

Vanlee has 108 jellybeans left.



4. Subtracting Three-digit Numbers (Regrouping the Hundreds and Tens)

a. Present the following problem to the students:

Your family drives to grandma's house, which is 376 km away. After driving for 196 km, your family stops for a bite to eat. How much farther does your family have to travel to reach grandma's house?

b. Guide discussion as to whether the numbers in the problem refer to parts or the whole, which operation would be used to solve the problem and what would be a good estimate for the answer.  

c. Provide time for the students to solve the problem by writing a number sentence (( + 196 = 376 or 376 – 196 =  ( ) and their personal strategies to show take-away or counting up. 

Have base ten materials and number lines available for the students to use as needed.

d. Have the students explain how their strategies work by relating to place value and have them decide on which strategy is most efficient for them to use in calculating other problems. 

e. Have the students apply their personal strategy to solve a similar problem with different numbers, such as 429 km to grandma's house and 159 km travel before a stop.  

f. Extend to include 3- and 4-digit numbers using different problem contexts.

Sample personal strategies:

	First sample (take away the hundreds, then the tens and ones):

376 – 196 =  (
300 – 100 = 200    take away the hundreds

96 – 76 =  20        subtract the tens and ones

200 – 20 = 180     subtract the 20 because you must take 96 away from 76 to get the correct answer, even though 96 – 76 is used in the calculations.

The family has to travel 180 km more to reach grandma's house.
	Second sample (counting up):

196 +  (  = 376

196 + 4 = 200    add 4 to make a nice number 

200 + 176 = 376   add 176 to get 376

176 + 4 = 180   add the two numbers that were added to 196 to count up to 376.

The family has to travel 180 km more to reach grandma's house.

	Third sample (look at the numbers and decide if regrouping is necessary, symbolic representation of work with base ten materials):

376 – 196 =  (        

Regrouping the hundreds and the tens is necessary because 9 tens cannot be taken away from 7 tens so you must regroup one hundred into ten tens.

Regroup 376 to show 2 hundreds, 17 tens and 6 ones.

2  17

3  7  6 

1  9  6  Subtract the ones, the tens and the hundreds to complete the calculation.
1  8  0

The family has to travel 180 km more to reach grandma's house.





























Look For …


Do students:


know and draw on number facts and other number relationships?


solve the problem with base-ten materials but need guidance in using symbols to show what they did?  


subtract the hundreds easily but add the 20 instead of subtracting it?  


show understanding of place value and number relationships so that their strategy makes sense?  


explain why the steps that they use work?





Look For …


Do students:


know and draw on number facts and other number relationships?


solve the problem with base-ten materials but need guidance in using symbols to show what they did?


subtract the hundreds easily but have difficulty subtracting the tens and ones?


show understanding of place value and number relationships so that their strategy makes sense?


explain why the steps that they use work?





Look For …


Do students:


know and draw on number facts and other number relationships?


solve the problem with base-ten materials but need guidance in using symbols to show what they did?  


add the hundreds easily but have difficulty adding the tens and ones?  


show understanding of place value and number relationships so that their strategy makes sense? 


explain why the steps that they use work?








Look For …


Do students:


know and draw on number facts and other number relationships?


explain their reasoning using mathematical language?


use the base-ten materials to show that their reasoning is correct?


verbalize the difference between making a constant sum and making a constant difference?


apply the constant sum and constant difference in their personal strategies for adding and subtracting?
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