Planning Guide: Addition and Subtraction of Integers

Learning Activities

Sample Activities for Teaching Addition and Subtraction of Integers
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1.
Opposite Integers/Concept of Zero 


Provide students with everyday examples of gaining and losing to end up where you started, at zero; e.g.,

You earn $1 and then spend $1. How much is your profit or loss? Represent the gain and loss on a number line as shown.
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   . . . –3     –2     –1     0     1      2      3  . . .

       
You earn $1.

  
You spend $1.

Your profit or loss is zero. 

Have students share other similar examples. Introduce the term opposite integers and relate it to the example provided above. 

Earning $1 can be represented by +1. Spending $1 can be represented by -1.  +1 and -1 are called opposite integers. Symbolically, (+1) + (-1) = 0.

Have students draw a number line and place pairs of opposite integers on the number line. Through discussion, have them verbalize that opposite integers are equidistant from zero on the number line and when you add two opposite integers the sum is always zero.

Introduce the term additive inverse, explaining that integers include the whole numbers and the additive inverses of the whole numbers.  
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Provide students with integer tiles and explain that these tiles can be used to represent integers. The red tiles represent positive integers and the white tiles represent negative integers.

               White (–) 

      Red (+)


Have students use the tiles to represent zero, draw diagrams and write number sentences. Encourage them to share their answers.  

To consolidate understanding of zero, present students with the following question:
         Which of the following would represent zero, using integer tiles?


                             Yes or No

                             Yes or No

                                           Yes or No

Through discussion, have students generalize that zeros are made by using tiles that are congruent and opposite in colour.

Have students use their integer tiles to answer questions; e.g., 

(+2) and (–2) = 0

(+3) and (–3) = __

(–5) and (    ) = 0

(    ) and (+4) = 0

Adapted from Alberta Education, Integers: Learning Strategies to Enhance Understanding (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2005), pp. 19–21.
2. Representing Integers

Provide students with integer tiles. Place the following tiles on the overhead projector and have students explain which integer the tiles represent. If necessary, remind students to make pairs of one positive and one negative to make zeros.













+2
                                                                                                                            

Have students represent +2 in other ways, using the integer tiles, and share their ideas. Ask how many different ways this can be done and take the opportunity to discuss the concept of infinity.

Use a similar process to explore various representations, using integer tiles for other integers such as –2, +3 and –5. Suggest that students look for patterns. They may wish to record their findings in a chart; e.g., 

	Integer
	+2
	–2
	+3
	–5

	Number of integer tiles
	2, 4, 6, 8,  … 
	2, 4, 6, 8,  …
	3, 5, 7, 9…
	5, 7, 9, 11…


Have students use the patterns they find to decide whether they could represent +3 with 121 tiles and explain why or why not. (Morrison and Morrison 1995, p. 59)
Guide the discussion to explore the sum of even numbers and the sum of odd numbers. Review that an even number of tiles is needed to make the zeros that form part of the number. Through discussion, have students verbalize the following generalization:

If the integer is an even number, then an even number of tiles greater than or equal to the absolute value of the integer must be used to represent it because an even number plus an even number is an even number.

If the integer is an odd number, then an odd number of tiles greater than or equal to the absolute value of the integer must be used to represent it because an odd number plus an even number is an odd number.    

3. Adding Integers
Present students with real-world problems that involve the addition of integers; e.g.,

You earn $2 and then spend $5. How much is your profit or loss?

Build on students' understanding of adding and subtracting whole numbers on the number line and extend it to include the negative integers. Discuss that the numbers in the problem could be represented as +2 and –5.  

a) Number Line

Have students suggest how the problem could be represented on the number line.



   . . . –3    –2    –1      0      1      2      3  . . .

                                                                (+2)       You earn $2.
                                        (–5)                        You spend $5.
                                                      

(+2) + (–5) = (–3)

Your loss is $–3.

Provide more addition problem examples and have students represent the problems on a number line. Through discussion, have students verbalize that positive numbers go to the right on the number line and negative numbers go to the left.

b) Integer Tiles

Provide students with integer tiles and have them explore how to represent the problem with the tiles. Remind students that the red tiles are positive and the white tiles are negative.

Have students share their strategies.

Earning $2 is shown by +2.

Spending $5 is shown by –5.

             (+2)    +    (–5)   = ?

                                         zero

                                         

                                         zero                                


                                     (–3)


                    (+2)    +    (–5)   =  (–3)

Have students add other integers using the integer tiles, drawing diagrams and writing the number sentences. 



                  White (–)

       Red (+)






                  (+2) + (+3) = __            (–1) + (+4) = __

                  (–1) + (–3) = __             (+2) + (–4) = __

Encourage students to summarize their explorations by making generalizations about adding integers; e.g., the sum of two negative integers is a negative integer.

4. Subtracting Integers

Present students with real-world problems that involve the addition of integers; e.g., 
At 9:00 a.m., the temperature was -3oC and three hours later it was +2oC. What was the increase in temperature during that time?

a) Vertical Number Line

Provide a vertical number line for students to illustrate the problem.  


.
          .                  

            3                 

          2               noon          

          1                                        

          0

          –1

          –2                
          –3               9:00 a.m.          


b) Integer Tiles

Provide students with integer tiles and have them explore how to represent the problem in the previous activity with the tiles; i.e., (+2) – (–3) = ? Remind students that the red tiles are positive and the white tiles are negative.

Review the subtraction of whole numbers, using the tiles, such as 5 – 3 = 2. Then pose the questions: How is it possible to take away 3 white tiles when you have only 2 red tiles? How might we include some white tiles without changing the value of the equation? What is another way to represent +2, using some white tiles? Refer students to the activity on Representing Integers in which zeros were added. Have students share their strategies, such as the following:

 (+2)    –    (–3)   = ?

 

                                            

                                                    
             3 zeros added
If we remove (–3) or 3 white tiles, we have 5 red tiles or (+5) remaining.
(+2) – (–3) = (+5)    or   (+2) + (+3) = (+5)


Have students solve a variety of subtraction problems and generalize that when you subtract, you add the opposite of the number that you are subtracting.

c) Horizontal Number Line

Provide a horizontal number line to represent the problem. Review subtracting whole numbers on the number line, such as 5 – 3 = 2. Move 5 units right from 0 and then 3 units left from 5 to arrive at 2.  Also, review adding integers such as (+2) + (–3) = (–1). Move 2 units to the right from 0 and then 3 units to the left to arrive at –1. 

Pose the question: If we move 3 units left when we add –3, what do you think we should do when we subtract –3? Remind students that subtraction is the inverse or the opposite of addition.  

(+2) – (–3) = ?


                  –3   –2  –1    0    1    2    3    4    5    6    7    8       

(+2)

                                                                       subtract (–3)


We start at zero and move (+2) to the right. In subtracting (–3) we move 3 units to the right, the opposite of what we would do if we added (–3).

Therefore, (+2) – (–3) = (+5) or (+2) + (+3) = (+5)  

Guide the discussion so that students verbalize the following:

When you subtract a number on a number line, you move in the opposite direction than you would if you added that number. Addition and subtraction are opposite operations. When you subtract, add the opposite of the number that you are subtracting.
Provide students with other examples of subtraction problems, using integers such as the following. Have them use the number line or integer tiles, draw diagrams and write number sentences.
You are $2 in debt and spend $4 more. What is your debt now?

 (–2) – (+4) = ?


 –6  –5  –4  –3   –2  –1    0    1    2    3    4    5    6   7            

                                                 (–2)

          subtract (+4)
We start at zero and move (–2) to the left. In subtracting (+4) we move 4 units to the left, the opposite of what we would do if we added (+4).  

Therefore, (–2) – (+4) = (–6) or (–2) + (–4) = (–6)

My debt now is $–6.

Adapted from Alberta Education, Integers: Learning Strategies to Enhance Understanding (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2005), pp. 22–25.

d) Writing Related Number Sentences for Addition and Subtraction

Review related number sentences for addition and subtraction of whole numbers; e.g., 
5 – 3 = ? can be written as 3 + ? = 5. Suggest that students try this strategy to solve the previous problem. 

               (–2) – (+4) = ? can be written as (+4) + ? = (–2)


             –4   –3  –2 –1    0    1    2    3    4    5    6      

                                                                       (+4)


                                                                  (?)     

                                      (–2)

                                                       (–6)

        (+4) + (–6) = (–2)      My debt is now $–6.

Adapted from W. George Cathcart, Yvonne M. Pothier and James H. Vance, Learning Mathematics in Elementary and Middle Schools (2nd ed.) (Scarborough, ON: Prentice-Hall Canada, 1997), p. 350. Adapted with permission from Pearson Education Canada.

Have students use integer tiles to solve the same problem:

              (+4)          +            ?                =          (–2)



       (+4)          +              (–6)            =         (–2)

Provide practice in subtracting integers. Connect the concrete, pictorial and symbolic modes.

 (+2) – (+3) = __

 (+2) – (–2) = __
 (–1) – (+3) = __   I am $1 in debt and I spend $3 more. What is my debt/profit now?

 (–1) – (–3) = __

 (–3) – (–2) = __   I am $3 in debt and someone cancels a $2 debt that I owe him. What is my debt/profit now?

5. Adding and Subtracting Integers

Provide mixed practice for students to add and subtract integers by connecting the concrete, pictorial and symbolic representations. Have students use integer tiles to model their work and draw diagrams as in the examples below or have them choose an appropriate strategy and explain the process.  

                 White (–)              Red (+)
Example:

(–3) – (–4) = +1


                                      

                     Add a zero.                   Remove (–4).              Answer: (+1)   
Reproduced from Barbara and Harry Morrison, Soar with Integers: A Complete Learning and Teaching Resource (Barrie, ON: Exclusive Educational Products, 1995), p. 143. Reproduced with permission from Exclusive Educational Products.

Question 1

(–2) – (–4) = ___


Question 2

 (+3) + (–5) = ___



6. Concept Definition Map for Adding or Subtracting Integers

Have students construct a concept definition map for adding or subtracting integers to consolidate understanding. The map may be constructed together as a whole class, in small groups or individually, depending on the needs of students. A sample concept definition map for subtracting integers is provided below. 

Concept Definition Map

                                    What is it?









     What are its characteristics?







           Word






                   Examples

                                                                                     Nonexamples  

Format adapted from Robert M. Schwartz, "Learning to Learn Vocabulary in Content Area Textbooks," Journal of Reading 32, 2 (1988), p. 110, Example 1. Adapted with permission from International Reading Association.
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During one year, you eat four packages of cookies with each package containing 15 cookies. How many cookies do you eat during the year?





The difference of two integers may be greater than, less than or equal to either of the integers that are subtracted.











Any subtraction number sentence can be written as an equivalent addition number sentence.





When you subtract zero from an integer, the answer is always the original integer.








Integers are closed under the operation of subtraction; i.e., the difference of any two integers is always another integer.





Subtracting Integers





Operation with Integers





Look For …


Do students:


identify the main characteristics of adding and subtracting integers?


create examples and nonexamples of addition and subtraction problems?








Look For …


Do students:


apply the appropriate process for adding and subtracting integers?


demonstrate flexibility in solving addition and subtraction questions, using a variety of strategies?


explain clearly the strategies used in adding and subtracting integers?








Look For …


Do students:


apply related number sentences for adding and subtracting whole numbers and integers?


represent the related number sentences by using a number line or integer tiles?





Since we have (+2) or 2 red tiles, we must add some zeros so that we can subtract (–3) or 3 white tiles.





Look For …


Do students:


interpret real-world problems as comparison or take away to represent subtraction?


explain the similarities and differences between subtraction of whole numbers and integers?


demonstrate flexibility in using number lines and integer tiles in representing subtraction problems?


generalize that subtraction is adding the opposite of the number that is subtracted?











Have students solve the problem by using the number line. The increase in temperature is 5oC.





Discuss how a number sentence could be written to show the subtraction. If difficulty arises, work with whole numbers first; i.e., the increase from 1oC to 3oC would be written as 3 – 1 = 2. Similarly, this problem could be written as 3 – (–2) = 5. Have students generalize that you must subtract the initial temperature from the final temperature to find an increase in temperature.





Look For …


Do students:


interpret real-world problems as combining quantities to represent addition?


explain how adding integers is similar to adding whole numbers?


explain how adding integers is different from adding whole numbers?


demonstrate flexibility in using number lines and integer tiles in representing addition problems?








Look For …


Do students:


apply the concept of zeros in representing other integers?


interpret patterns to determine if a given number of integer tiles can be used to represent a given integer? 





Look For …


Do students:


relate to everyday contexts, using opposite integers?


demonstrate flexibility in representing opposite integers, using a number line and integer tiles? 
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