	LessonTitle:  Integer Inquiry Operating and Estimating (+, - )with Integers     Pre 1.7

	Utah State Core Standard and Indicators  Pre-Algebra Standard 1   Process Standards 1-4

	Summary

In this lesson, students use the calculator and/or a Geometer’s Sketchpad sketch to derive the rules for adding and subtracting with integers. Then they practice the rules using a popsicle stick on a number line. 

	Enduring Understanding
Integers, the collection of whole positive and negative numbers and zero, are used everywhere in our world.
	Essential Questions
How are integers used in the world? How do you operate using integers?

	Skill Focus

· Operating on integers and variables (+, -)
· Problem Solving

	Vocabulary Focus



	Assessment 



	Materials:  Computers with Geometer’s Sketchpad and sketches from Exploring Algebra with the Geometer’s Sketchpad, TI-73 Calculators
                            For “Walk the Line” you will need the following: Number line (for the floor), Number line for each student desk,  Number line overhead,  Popsicle stick people (One for each student), Cut out strips of paper with a variety of integer expressions on them.

	Launch ideas: Launch starters are provided below
“The teachers that did the add/sub integers liked it a lot.  They chose the geometer’s sketchpad part.  They both did it kind of fast with their classes, and they had to go back, so it was more of a review instead of an inquiry.  They did like it.  They wished they had had more computers for the kids to work on.  The launch and summary kind of got lost because for them it was a review.” 

“I chose the walk that line portion.  Launch was easy because we had been doing adding and subtracting, but this was just another way to look at it.  I really liked this, and I think the students enjoyed it too.  For some of them, I saw the lights go on when I explained it this way!”

	Explore
“For the add/sub lesson, we talked about how the students worked in pairs, but maybe it would be better if they each had their own computer.  This is a hard problem to solve all of the time.  Subtracting integers is particularly confusing, and some of the kids seemed more confused after they had done this lesson than how they learned in the first place, but it would have been better to have been fit in, in order.  Some of the teachers had a hard time explaining what was happening on the computer.”  It is better to let the students make sense of what is happening on the computer. 


	Summarize
· In what contexts are integers used in our world?

· What are the rules for operating (+ , -) using integers?

· Why is subtracting a negative the same as adding a positive?
· How does subtracting an integer compare with adding the opposite of that integer?

	Apply




Teacher Information
Use the starters provided below.
Adding and subtracting integers is one of the most difficult concepts to teach in a meaningful way. Teachers use chips, number lines, thermometers, games, calculators, rule memorization, etc. Expert mathematicians argue amongst themselves about modeling these rules—always we are left with questions about the validity of any given model. Students are frequently confused by the various methods of trying to show why these rules work.
Therefore, we have speculated it would be most valuable for students to develop their own rules using inquiry on the calculator and using Geometer’s sketchpad followed by application within appropriate contexts. Allow students to think and develop their own rules using the calculator. Then move on to Geometer’s sketchpad to reinforce and clarify the rules.
After the Inquiry activities, we have included the Walk the Line activity to help reinforce student learning about adding and subtracting.
Directions for Walk that Line: Do some sample problems on the number line overhead.

Have the students follow along with their popsicle person on the number line on the desk.  Choose one person to come up front and actually walk the number line on the floor.


4+6

8-3

-5-2

-5+2

-5+8

Next, introduce the “turn around.”  Make sure to call it the opposite. The people turn over and face the other direction.  (Before the next move they must face forward again.)

4-(-5)
-8- (-7)
-5-( -2)
9-10

8- (- 4)
-3-( -1)

Hand out worksheet and have students work at their desks.  Call students up one at a time and have them walk the line.  Put these problems on strips of paper for students to draw from a container.

7+(-5)
5+(-9)
-6+(- 4)
-12+13
- 4+(-9)
13+(-3)
-5-5


3-5

-7-2


4- (-6
)

10- (-9)
-5-( -3)


- 4-2

-1- (-1)
-9- (-5)
-8-1
-10-(-10)
  
5- (-5)

Day 1

Starter Activity:

The coldest place in Utah is Middlesink, near Logan.  One day the temperature there was -17 degrees.  You drive from Middlesink to Salt Lake where the temperature is 30 degrees.  What is the change in temperature?

Day 2

Starter Activity:

You are old enough to gamble and you go to Las Vegas.  You start with $1000 and win $500 playing the slot machines.  You are able to continue playing, using your credit card, but unfortunately you spend too long at the black jack table and then lose $2000 playing black jack.  

a)  Write the problem that represents this situation.  

b)  What is the integer that represents the amount of money you end up with?

Day 3

You go into a business partnership with three partners.  Your business loses $65,000.  

a)  How much has each partner lost?  

b)  Write the integer (rounded to the nearest dollar) that represents this amount.
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Pre 1.7a

        Calculator Inquiry

     



    Adding Integers

While adding integers with the calculator, be certain to watch what happens to the positive and negative numbers.  You will be writing some rules when you finish.

	Problem
	Calculator

Answer

	12 +  5
	

	-12 + ( – 5)  
	

	-15 + (– 6 )
	

	-7 + (– 9)
	

	Stop and write what you think. Can you create a rule?
	

	7 + -7


	

	-12 + 12
	

	Stop and write what you think.  Can you create a rule?
	

	15 + (– 6)
	

	7 + (– 9)       
	

	4 + ( – 12)  
	

	Stop and write what you think. Can you create a rule?
	


What have we learned from the calculator about adding integers? 
1.

2.

3.

4.

5.

Geometer’s Sketchpad Inquiry
Adding Integers

1) Open the sketch Add Integers.gsp from the folder 1_Fundamentals. Observe how to model 8 + 5 = 13.  Explain what the two lower arrows do?_________________________

2) Use the sketch, make the arrows move to model this problem.    -12 + ( – 5)  = _____



Model 2 more problems in which you add two negative numbers. Write them below.


________________________________     ________________________________


How is adding two negative numbers similar to adding two positive numbers? 
How is it different?


Is it possible to add two negative numbers and get a positive sum? Explain.

3) Use the sketch to model the problem 5 + (-7) = _______

Model four more problems in which you add one positive and one negative number. 
Make the first number positive in two problems and negative in two. Try to make 2 
answers positive and two answers negative.


________________________________     ________________________________


________________________________     ________________________________


When adding a positive number and a negative number, how can you tell if the 
answer will be positive or negative?


A classmate says, “Adding a positive and a negative number seems more like 
subtracting.” Explain what she means.

4)  Now what do we know about adding integers?
1)

2)

3)

4)

Pre 1.7b

    Calculator Inquiry




         Subtracting Integers

While subtracting integers with the calculator, be certain to watch what happens to the positive and negative numbers.  You will be writing some rules when you finish.

	Problem
	Answers

	12 – 5
	

	15 – 6

	

	7 – 9       
	

	4 – 12  
	

	Stop and write what you think. Can you create a rule?
	

	
-12 – 5  
	

	-15 – 6  
	

	-7 – 9 

	

	-4 – 12
	

	Stop and write what you think. Can you create a rule?
	

	12 – (-5)  
	

	15 – (-6)
	

	7 – (-9)
	

	4 – (-12)
	

	Stop and write what you think. Can you create a rule?
	

	-12 – (-5)  
	

	-15 – (-6)
	

	-7 – (-9)
	

	-4 – (-12)
	

	Write what you think. Can you create a rule?

	


What do we learn from the calculator about subtracting integers? 

1.

2.

3.

4.

5.
Geometer’s Sketchpad Inquiry
Subtracting Integers
1) Open the sketch Subtract Integers.gsp from the folder 1_Fundamentals. 

2) Observe the problem 8 ­ 5 = 3


Explain how this sketch shows that subtracting a number is the same as adding 
the opposite. Why is 8 + (-5) the same as 8 -5?
3) Model the problem 5 – 7. What is the difference of 5 and 7?___________


Model two more subtraction problems in which both numbers are positive but the 
difference is negative.


_________________________________   _________________________________


When subtracting a positive number from another positive number, what must 
be true for the difference to be negative?

4) Model the problem - 6 – 4. 


According to your sketch, what is the difference of - 6 and 4 ? ___________


Model two more subtraction problems in which the first number is negative and the 
second number is positive.


_________________________________   __________________________________


Your friend says, “Subtracting a positive number from a negative number seems 
more like adding.” Explain what he means.
5) 
Model the problem 5 – (-4). According to your sketch, what’s the difference of 5 and 
-4? __________


Model two more subtraction problems in which the first number is positive and the 
second number is negative.


_________________________________  ___________________________________

6) Model the problem -8 –(-3). According to your sketch, what is the difference of -8 and 
-3?_________


Model four more problems in which both numbers are negative. Have two answers 
turn out to be positive and two negative. 


_________________________________  __________________________________


_________________________________  __________________________________


A friend says, “Subtracting a negative number is just like adding a positive 
number.” Explain what she means.

When subtracting a negative number from a negative numbers, how can  you tell 
if the answer will be positive or negative?


You subtract two numbers (maybe positive, maybe negative) and get zero. What 
must be true about the numbers?
4) Now what do we know about subtracting integers?
1)

2)

3)

4)
Pre 1.7c    

Walk That Line “Pops”
RULES:

· Before each move you must be facing forward. (positive)

· If there is no sign, or a “+” sign in front of a number,

YOU MUST WALK FORWARD

· If there is a “-“ sign in front of a number,

YOU MUST WALK BACKWARDS

· If there is a “-“ sign in front of parentheses, 

YOU MUST TURN AROUND

(Remember to face forward before the next move)
Find the Sums

7 + (-5) =

-6 + (-4) =

5 + ( -9) =


-3 + ( -2) =



8+ (-7) =

-12 + 13 =

- 4 + ( -9) =


-9 + 5 =

Find the Differences

4 - ( -5) =

3 - 5 =


-8 - ( -7) =


-5 - 5 =

-1 - ( -1) =

3 - (- 4) =

5 - ( -5 ) =


9 - 10 =

-5 - 2 =

10 - (-9) =

Extension:

-9 – (-6) +____ = 0

____ - (-1) = -7
____ - 4- 5- 4 + 5 – (- 4) = -9


7 – (-7) –7 +____ = 0
____ + 6 = +5

____-7 +6 –7 +(-6) – (-7) = -13
-9 + (-6) - ____ = -18
____- (-7) = 15           ____ + 3 – (-4) +(-3) – (-4) + (-3) = 9
9 – 6 + ____ = 6

9 – (-6) + ____ = 12

____ - (-5) = 3
Pre 1.7 assessment
    Adding and Subtracting Integers 
Try each of the problems below using what you discovered about subtracting integers when we used the calculator.

1. 12 + (-15) = _____
Explain how you got your answer


________________________________________________________________

2. -8 + (-7)= _____
Explain how you got your answer.


________________________________________________________________

3. 16 – 20 = ______
Explain how you got your answer  ________________________________________________________________

4. – 8 – 15 = _____
Explain how you got your answer  ________________________________________________________________

5. 9 – (-13) = _____
Explain how you got your answer  ________________________________________________________________

6. –11 – (-7) = _____
Explain how you got your answer  ________________________________________________________________

7. –4 – (-20) = ______
Explain how you got your answer  ________________________________________________________________

Write an expression using subtraction or addition of integers to represent each of the following situations.  When you have written the expression then use your knowledge of subtracting integers to get your answer.

1. The Mean Streak Roller Coaster has a beginning height of 160 feet. The first drop is 155 feet. How far are you from the ground?

2. You have $24 to buy a new game.  The game you want costs $29.  How much will you owe your mother if she helps pay for it?

3. The temperature is -5( F at 8:00 p.m.  If it drops 12(during the next 8 hours, then what is the temperature at 4:00 a.m.?

4.   You are in debt $28 because you borrowed money from your brother to buy new shoes.  You earn $12 babysitting and give this to your brother to pay off part of your debt.  How much do you still owe him?  

BONUS:   14 – 6 + (-2) – (-8) + 10 – 5 = ______ Explain below how got your answer.
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