SPIRIT 2.0 Lesson: 
Adding and Subtracting Integers
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Algebra Topic: Integers

Grade Level: 6-9

Content (what is taught): Students will learn how to use a number line to add and subtract positive and negative numbers.

Context (how it is taught): Students will drive a robot along a number line in specific directions based on the signs of the numbers being added or subtracted.  It is suggested to first work with addition problems, once students have mastered this, move on to subtraction problems.

Standards:
· Math – A1, B2

· Science – C1

· Technology – A1 

Materials List: 

· CEENBot (more than one if possible, to divide students into smaller groups)

· A large number line, suggest including numbers from -15 to 15 (large enough for the CEENBot to drive on) (more than one if possible, to divide students into smaller groups)

· Worksheet containing some integer addition and subtraction problems along with hints for driving the robots

ASKING Questions (Adding and Subtracting Integers)

Summary: Students should be introduced to the concept of integers previous to this lesson.  Discuss where students encounter integers in real life (especially focus on negative numbers since students are more aware of positive numbers and how to add and subtract them.)  This lesson could be preceded or followed by teaching students different methods to use to add and subtract integers, such as using counting chips, with different colors representing positive and negative numbers or using rules.
Activity: Drive the robot along the number line while students observe.  Talk about negative and positive numbers and where they are located on a number line.  A discussion about comparing numbers (especially negative numbers) would help students understand the number line and how positive and negative numbers are related.  It might also be a good idea to do some basic adding and subtracting problems using only positive numbers so students can get used to the direction the robot would move when adding and subtracting.
Outline: 

· After discussing various topics pertaining to positive and negative numbers, start asking questions to gauge how well students are understanding concepts and to lead into activity.

	Questions
	Possible Answers

	When traveling on a number line, which direction should the robot travel when adding? Subtracting?
	· Adding – travel forward (or face right)

· Subtracting – travel backward (or face left) 

	How will you know where the robot will start?
	· The robot should start on the first number in the given problem.

	How will you tell which direction the robot will face?
	· The sign (+ or -) or sign with the second number will tell you if the robot should face left or right.

	What would the setup be for 5 – 6?
	· The robot would start at the number 5 and then travel backwards 6 places to end at -1.

	What would the setup be for -4 - -6
	· The robot would start at the number -4 and then face left (-) and then travel backwards 6 places (-6) to end up at 2.
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EXPLORING Concepts (Adding and Subtracting Integers)

Summary: Students will take a turn driving the robot on the number line to help them solve addition and subtraction problems.
Outline:

· Allow students to drive the robots and find the answer to a set of problems
Activity: 

1. Divide students into groups, depending on how many robots and number lines are available.

2. Give each group a worksheet containing some addition problems. (Start with positive numbers only, then move to some with positive and negative numbers, finally working with problems that have both negative numbers.)  

3. Allow students to drive the robot on the number line to solve problems (provide them with access to the rules for driving the robot. i.e. where to start, which direction to go, which direction to face, etc.)

4. When students complete the problems, have them check with you to be sure they answered correctly.  If not, work with the group and explain the process again.  If they complete the addition problems correctly, give them a set of subtraction problems.  They will follow the same directions to complete the subtraction problems.

Worksheet:  AddSubIntegersWS.doc
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INSTRUCTING Concepts (Adding and Subtracting Integers)

Signed Numbers

Putting “Signed Numbers” in Recognizable terms:  Signed numbers can either be positive or negative with negative being the opposite of positive.  Negative numbers are to the left of zero and positive numbers are to the right of zero. Signed numbers describe the position of the number relative to zero.

Putting “Signed Numbers” in Conceptual terms:  Signed numbers can belong to any of these number sets: 1) Integers, 2) Rational, 3) Real, or 4) Complex.  Signed numbers including negative are used to represent opposite directions or to distinguish a numbers value relative to zero.  With the addition of signed numbers we can mathematically discuss the concept of having less than you started with (a loss), below (as in sea level), opposite direction (as in vectors), or any situation where opposite positions are needed. 

Putting “Signed Numbers” in Mathematical terms:  Signed numbers are related to the mathematical concept of absolute value.  Absolute value is defined to be the distance from zero.  Two numbers that are the same distance from zero (like 5 and – 5) will have opposite signs.  From this concept we can extend our understanding of signed numbers to include the idea that every positive number will have an opposite, which will be negative, and both of these “opposite” numbers will have the same absolute value.
Putting “Signed Numbers” in Process terms:  Thus, signed numbers allow us to represent pairs of numbers that have the same distance from zero.  They are used in the basic operations of addition, subtraction, multiplication, and division to represent movement to the left on the number line or a change in direction.  The process of using signed numbers to represent opposite quantities is critical to our understanding of mathematics, science, economics, and most other academic disciplines.

Putting “Signed Numbers” in Applicable terms:  Signed numbers are essential to represent concepts such as temperature, altitude (above and below sea level), monetary loss, and numerous other situations.  They form the basis of the number system that we use to model and gain an understanding of our world.

ORGANIZING Learning (Adding and Subtracting Integers)

Summary:  Students will practice using the robot to model addition and subtraction problems
Outline: Set up a few problems as a class using the robot.  Make sure everyone is clear on how to use the robot to set up the addition and subtraction problems.  Students may need to refer to AddSubIntegersWS.doc used in the EXPLORING Concepts section.

Activity:  Model a few addition and subtraction problems using the robot and the number line.  As students are engaged in the activity, ask them the following questions to check for understanding:
· Which way does the robot face if you are subtracting? (left)

· Which way does the robot travel for a negative number? (backwards)

· Which way does the robot face if you are adding? (right)

· Which way does the robot travel for a positive number? (forwards)

· Where does the robot start? (always at the first number)

Worksheets: AddSubIntegersWS.doc  and AddSubIntegersWS_1.doc


UNDERSTANDING Learning (Adding and Subtracting Integers) 

Summary:  Students will model an addition or subtraction problem using a robot.  Students will also write an addition or subtraction problem from the given picture.
Outline

· Have students model a problem using the robot and a number line

· Have students write a problem for a problem being modeled by the robot.

· Students will write an essay explaining the benefits and disadvantages of using the robot to model addition and subtraction problems.

Activity:


Formative Assessment

As students are engaged in the lesson, ask these or similar questions:

· Which way does the robot face if you are subtracting? (left)

· Which way does the robot travel for a negative number? (backwards)

· Which way does the robot face if you are adding? (right)

· Which way does the robot travel for a positive number? (forwards)

· Where does the robot start? (always at the first number)

Summative Assessment

1.  Students can answer the following writing prompt:  What are the advantages and disadvantages to using a robot and a number line to model addition and subtraction problems?

2. Model an addition or subtraction problem using the robot and a number line.

3.  Write the problem that is being modeled in a picture of a robot and number line.
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Problem:  2 – 4


The robot starts at 2 and then faces left because of the minus sign and then travels forward 4 places to end up at -2.
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