
	Lesson Seed - Domain: The Number System 
Standard:  7.NS.1b - Understand p+q as the number located a distance |q| from p, in the positive or negative direction depending on whether q is positive or negative. Show that a number and its opposite have a sum of 0 (are additive inverses).  Interpret sums of rational numbers by describing real-world contexts. 

	Purpose/Big Idea:
· To allow students to discover the mathematical rule for adding integers with different signs.
· The “zero circle” is a bridge, from using manipulatives to add integers with different signs, to create a mathematical rule for adding integers with different signs.
· Note: 
· Students should have an understanding of how to add integers (same signs and different signs) using colored chips or other related manipulatives. 
· Teacher should provide time for students to work with manipulatives to show addition of integers.


	Materials:
· Colored chips, or related manipulative (used for first few examples only)
· Graphic organizer (attached) – can be used inside of a sheet protector with dry erase markers (optional) 
· Optional – Sheet protectors, dry erase markers, and erasers/paper towels


	Activity:  
· Additional Examples with guiding questions provided (attached).
· Note: Teacher should add/include real-world contexts once students have discovered the mathematical rule for adding integers with different signs.


	Guiding Questions: 
· See examples below.
· After completing several examples, ask students: What do you notice?  Can you make any generalizations?  
· Other possible questions to explore with students (reference –  (book) Good Questions for Math Teaching; Grades 5-8 by Schuster and Anderson, Math Solutions, Sausalito, California, USA, 2005):
· For homework, Kim was adding integers.  She looked at a computation and said, “I know the sign of the sum will be negative.”  Based on this statement, what do you know about the computation? (This question allows students to generalize about the relationship between the sign of the sum and the numbers in an integer addition problem.)
· Jonathan added three integers and got a sum of zero. What might the integers have been?





Additional Example 1:   -43 + 54
 (
-43 
-43 + 54
)Steps 1 and 2:  Guiding Questions: Looking at the two integers to be added, decide which has the smaller absolute value (-43).  In other words, thinking back to when you used colored chips, are there fewer red or black chips (there are fewer red/negative chips)?  Since all of the chips of that color need to be removed, place this number into the zero circle.



             


 (
-43 + 43
-43 + 54
)Step 3: Guiding Questions: The value inside the zero circle must equal zero, therefore, the number with the opposite sign must be pulled from the other number in the original expression (as in removing chips).  What is the opposite of -43 such that, when added, the value of the zero circle is zero? (+43)
	Note to Teacher: This second arrow represents removing/pulling positive 43 (43 black/positive chips) from the original positive 54 (54 black/positive chips).



Step 4: Guiding Questions: The number that remains after this process/removal is the sum.  After completing several examples, ask students: What do you notice?  Can you make any generalizations?  (The sum of two integers with different signs is the difference between the absolute values of the larger and smaller numbers, and gives the sum the sign of the original number with the larger absolute value.)
 (
-43 + 54
= 0
= 0
= 
11
-43 + 43
)	
 (
11 [Final answer: positive 11 (11 black positive chips).]
)	         









Additional Example 2:   -125 + 99 
Steps 1 and 2:  Guiding Questions: Looking at the two integers to be added, decide which has the smaller absolute value (99).  In other words, thinking back to when we used colored chips, are there fewer red or black chips (there are fewer black/positive chips)?  Since all of the chips of that color need to be removed, place this number into the zero circle.
 (
-125 + 99  
) (
     99 
)             



Step 3: Guiding Questions: The value inside the zero circle must equal zero, therefore, the number with the opposite sign must be pulled from the other number in the original expression (as in removing chips).  What is the opposite of 99 such that, when added, the value of the zero circle is zero? (-99)
 (
-125 + 99 54
  -99 + 99
)	Note to Teacher: This second arrow represents removing/pulling -99 (99 red/negative chips) from the original -125 (125 red/negative chips).


Step 4: Guiding Questions: The number that remains after this process/removal is the sum.  After completing several examples, ask students: What do you notice?  Can you make any generalizations?  (The sum of two integers with different signs is the difference between the absolute values of the larger and smaller numbers, and gives the sum the sign of the original number with the larger absolute value.)
 (
-125 + 99 54
  -99 + 99
= 0
= 0
= 
-26
-26 [Final answer: -26 (26 red/negative chips).]
)	
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