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	Essential Understandings

	· Fundamental themes or big ideas that provide meaning and coherence to the mathematics being learned. 

Direction- Distance as a numerical quantity may be further qualified by a directional component, which may affect the outcome of calculations.

Composition-Directed distances may be combined to produce a single equivalent outcome.

Opposites-Numbers and operations have corresponding opposites (inverses).

	Essential Questions
	Knowledge & Skills

	· Simple thought-provoking questions that guide the lesson.  

How does direction relate to defining integers?

How do the signs of the numbers affect the results when adding integers?

What is meant by the difference of two integers, and how is it found?

What is absolute value and in what contexts can it be applied?


	· Specific content standards that are addressed during the lesson. 

4.1.8A1 Extend understanding of the number system by constructing meanings for absolute values. 

4.1.8B1Use and explain procedures for performing calculations involving addition and subtraction with integers (pencil & paper, mental math, calculator).

4.3.8D1 Use graphing techniques on a number line

· Absolute value

· Arithmetic operations represented by vectors

4.3.12A3 Use inductive reasoning to form generalizations.

	Assessment Evidence

	· Targeted Understanding Performances – behaviors that demonstrate a level of understanding. 

Solving problems that can be modeled by vectors in a single dimension.

Modeling addition and subtraction of integers using manipulatives or graphical representations.

Demonstration of skill in applying rules for addition and subtraction of integers in selected examples.

	Learning Activities

	· A description of the sequence of learning activities for the lesson 

Students will work in groups to solve problems (see attached worksheet) using a variety of strategies which include modeling with manipulatives, pencil and paper graphical representations, or mental math.

Students will make generalizations based on their observations and apply them to selected numerical examples.

	Background Notes 

	· A description of the key concepts in the lesson. 

Problems involving directed distances in one dimension may be solved by addition or subtraction of integers. 

Additon of integers may be modeled by sequential displacement on the number line.

All numbers have additive inverses, which correspond to a reversal of direction.

Subtraction may be defined as the opposite of addition.

Absolute value may be applied to represent distance, independent of direction.

	Materials 

	· Student Materials 

Pairs of measuring tapes or rulers positioned in opposite directions.

Straws in 2 colors, cut into measurements of 1,2,….,10 inches with arrows cut into one end.

Cubes in 2 colors

Graph paper, colored markers

Virtual integer chips activities at http://nlvm.usu.edu/en/nav/frames_asid_161_g_2_t_1.html and 

http://nlvm.usu.edu/en/nav/frames_asid_162_g_2_t_1.html


PART 1

Your group may use any of the materials provided to solve each of the following problems. Record the process you used to arrive at your answer. Write number sentences to model each problem. Then test out your answers on the web site using the virtual integer chips.*

1. Mr. Anderson has to drive 18 miles north from the school to his supervisor’s house to pick up materials, then drive 34 miles south to get to a workshop. How far is the workshop from school?

2. On the first play, the football team gained 6 yards. On the second play, the quarterback was sacked and the team lost 14 yards. What is the net result of the two plays?

3. Chris lives three miles east of school. Aminda lives twenty miles west of school. How far apart do Chris and Aminda live?

4. At 6:00AM the temperature in Nome, Alaska was 18 degrees below zero. By 9:00 AM, the temperature had risen to 3 degrees above zero. What was the change in temperature from 6 AM to 9AM?

5. Joe’s friend borrowed $25 from him two weeks ago. Last week he paid him back $17. Today Joe borrowed  $10 from his friend. How much money is owed, and to whom?

*You will find the virtual integer chips at 

http://nlvm.usu.edu/en/nav/frames_asid_161_g_2_t_1.html  for addition and 

http://nlvm.usu.edu/en/nav/frames_asid_162_g_2_t_1.html  for subtraction.
PART 2

Model and solve the following number sentences:

1. 
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Now make up a few examples of your own.

____________________

_________________

_________________

PART 3

Think about what is alike about the above examples and what is different. Describe the general process you would use to find the sum or difference of two integers. Be prepared to present your methods to the class. 

PART 4


Based on the work you have done in this lesson, how would you interpret the following statements?

· “My two children are three years apart in age. If my daughter is 24, then my son is 21.”

· “I live seven miles from school. Betty lives three miles from my house, so Betty lives ten miles from school.”

· “A kangaroo can jump to a height of 2 meters. If it falls into a 5 meter deep hole, it will never be able to get out.”
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