Instructional Design

Integers (Pre-Algebra)


By:  Kallie Gensler
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Rationale

Whenever possible, students should have opportunities to learn mathematics through real-world contexts, including practical applications, real data, and numbers often associated with situations and problems encountered in the workplace and daily life.  Mathematics literacy is needed to make everyday decisions such as choosing which product to purchase, interpreting information in news reports, and selecting insurance or health plans.  This unit will give students hands-on activities that are based on real-world problems that they may encounter in their daily lives.

This unit will be constructed of lesson plans following the Basic Lesson Planning Model and incorporate both the behaviorist and constructivist theories of teaching and learning (Chiarelott, 2006).  Throughout the unit, I will have an ongoing analysis to determine if the student learning activities and the teaching techniques selected are measurably increasing student learning.  If they are, then we will continue as the unit suggests.  If they are not increasing student learning, then I will know that revisions need to be made to the unit before we continue as the unit suggests.  The students’ performance will be assessed in contexts that are relevant to the learner and authentic to the area of performance being assessed.
This unit introduces students to the integers and thus extends the number system they have been using.  This integer unit will introduce negative numbers and teaches the students how to perform the operations of addition, subtraction, multiplication, and division with them.  Students sometimes learn operations on integers more easily if they can see them being performed concretely.  The manipulatives (integer chips, dice, & cards) are then used to illustrate some of the examples in the lessons.  Absolute value is presented by using a visual, geometric approach; it is defined as the distance from the number to zero on a number line.  The unit also extends the concept of evaluating a variable expression when involving integers.
This unit will promote the students’ ability to think critically and be problem-solvers as they look at different topics such as, varying temperatures in various places, integers being used in all types of diagrams and graphs, checking accounts and bank statements, and integers being used to keep score of a sporting event.  This unit also utilizes authentic assessments, project methods, and self-directed learning that align with the contextualized teaching and learning curricular practices which can all be linked to the work of John Dewey, Colonel Francis Parker, and William Wirt (Chiarelott, 2006).  This unit will also be consistent with the Ohio Mathematics Academic Content Standards. 
As a result of this unit, students will learn the concepts, skills, and strategies that will help them to understand integers and how they relate to real-world problems and/or situations.  This unit is made up of contextualized teaching and learning, which is defined as, a conception of teaching and learning that helps teachers relate subject matter content to real world situations and motivates students to make connections between knowledge and its applications to their lives as family members, citizens, and workers  (Berns & Erickson, 2001).  It is very important that we provide our students with the necessary tools for them to become life-long learners and productive citizens of their society.  

Unit Intended Learning Outcomes

Subunit One:  Integers

· Students will define integers and explain how they relate to pre-algebra.  (knowledge, evaluation)

· Students will recognize a number line and describe how to use one.  (comprehension, knowledge)  

· Students will identify two categories of integers, positive integers and negative integers, and provide examples of each type.  (analysis)

· Students will recognize opposites and know how to compare them.  (comprehension)

· Students will define absolute value and demonstrate how to use it.  (knowledge, application)

Subunit Two:  Operations

· Students will explain what operations are and the order that they are used.  (comprehension)

· Students will demonstrate that they can add integers with the same sign and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will demonstrate that they can add integers with different signs and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will demonstrate that they can subtract integers and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will illustrate that you must add the opposites in order to subtract integers.  (analysis)

· Students will demonstrate that they can multiply integers and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will demonstrate that they can divide integers and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will analyze expressions and know how to evaluate them.  (analysis)

· Students will analyze story problems and make tables to solve them.  (analysis)

Subunit Three:  Coordinate Plane

· Students will define a coordinate plane and illustrate what one looks like.  (knowledge, analysis)

· Students will identify axes and explain how the x-axis and y-axis relate to the axes.  (analysis, evaluation)

· Students will define the origin and describe where it is on a coordinate plane.  (knowledge)

· Students will identify the quadrants on a coordinate plane.  (analysis)

· Students will recognize ordered pairs and demonstrate how to graph them on a coordinate plane.  (comprehension, application)

· Students will define the coordinates of the x-coordinate and the y-coordinate.  (knowledge)

· Students will design functions by making function tables, evaluating the functions, and then graphing the ordered pairs of those functions on a coordinate plane.  (evaluation)

· Students will show that they can read and interpret maps by using map coordinates.  (application, comprehension)

Pre-Assessment of Integers

Directions:  Circle the number that best resembles your knowledge of the following.
1 – never seen  2 – below average  3 – average  4 – above average  5 – expert

1.  Integers (Positive & Negative)


1
2
3
4
5
2.  Number Line




1
2
3
4
5

3.  Absolute Value 




1
2
3
4
5

4.  Opposites





1
2
3
4
5

5.  Adding Integers (Same & Different Signs)
1
2
3
4
5

6.  Subtracting Integers



1
2
3
4
5

7.  Adding the Opposites



1
2
3
4
5

8.  Multiplying Integers



1
2
3
4
5

9.  Dividing Integers




1
2
3
4
5

10.  Evaluating Expressions involving Integers
1
2
3
4
5

11.  Making Tables with Integers


1
2
3
4
5

12.  Coordinate Plane



1
2
3
4
5

13.  Axes (X-Axis & Y-Axis)


1
2
3
4
5

14.  Origin





1
2
3
4
5

15.  Quadrants




1
2
3
4
5
16.  Ordered Pairs




1
2
3
4
5

17.  Coordinates




1
2
3
4
5

18.  Graphing Points




1
2
3
4
5

19.  Graphing Functions



1
2
3
4
5

20.  Read & Interpret Maps



1
2
3
4
5

Directions:  Answer the following questions to the best of your ability.  Please show your work.

1.  Write an integer that represents the situation.  At night, temperatures on Mars can reach 130°F below zero.
2.  Draw a number line to show that -3 < 1. 

3.  Find the absolute value of the following:  |-23|,  |56|,  |-145|,  |0|
4.  Write the opposite of each integer.    5      -9      -11      0

5.  Find the sum of the following:  -10 + (-14),   -44 + (-19),   26 + (-15),   -8 + 18
6.  Find each difference.  -5 – 4,   10 – (-15),   -24 – (-32),   7 – (-14)
7.  Find each product.  (-11)(4),   0(-2)(-5),   (-7)(-10),   (-8)(9)

8.  Find each 
quotient.  -63 ÷ (-9),   39 ÷ (-13),   -42 ÷ (-6),   -77 ÷ 7

9.  Evaluate each expression when y = -4.                 y2                   2y3 + 18  
10.  Tell in which quadrant each point lies.  P(1,9)      Q(5,-14)      R(-12,6)      S(-8,-3)

11.  Make a function table for x —> x2 – 1 when x = -2, -1, 0,1, 2
12.  Draw a coordinate plane and label the following:  x-axis, y-axis, origin, and quadrants.
13.  In the following ordered pair, please list the x-coordinate and the y-coordinate:  (4,5).
14.  Draw a coordinate plane and graph the following points on that coordinate plane:  A(4,1)     B(1,4)     C(-3,0)     D(0,-4)

15.  Graph the following function on a coordinate plane: 
        x —> -5 + x, when x = -3, -1, 0, 2 and 5
16.  Make a map of your school and the area around your school.  Label points of interest.  Include a map index of the points of interest.

17.  Write a paragraph that describes three similarities and three differences between a map and a coordinate plane.

Lesson Plan – Day One
Unit Outcomes:

· Students will define integers and explain how they relate to pre-algebra.  (knowledge, evaluation)

· Students will recognize a number line and describe how to use one.  (comprehension, knowledge) 
· Students will identify two categories of integers, positive integers and negative integers, and provide examples of each type.  (analysis)

· Students will recognize opposites and know how to compare them.  (comprehension)

· Students will define absolute value and demonstrate how to use it.  (knowledge, application)
Time Period Objectives:

· Students will be able to recognize and compare integers.
· Students will be able to find opposites and absolute values.
Materials Needed:

· Student Notebooks

· Mini White Boards
· Dry Erase Markers

· Erasers

· Integer Worksheet

Procedures:

1. Introductory Activity:  (10 minutes)
· Ask students if they have ever heard a weather forecaster say that the temperature for the day would go from a high of 27°F above zero to a low of 6°F below zero.  Today’s lesson focuses on numbers that can be used to represent positive and negative quantities. 
· Have students put the following terms and definitions into their notebooks.  
Integer:  Any number in the following set {…, -3, -2, -1, 0, 1, 2, 3, …}

Positive Integer:  An integer that is greater than zero.

Negative Integer:  An integer that is less than zero.

Opposites:  Numbers that are on opposite sides of zero on a number line but are the same distance from zero.
Absolute Value:  The distance that a number is from zero on a number line.  You use the symbol | | to indicate absolute value.
     2.  Developmental Activity:  (20 minutes)
· Hand out mini white boards, dry erase markers, and erasers to each one of the students.
· Have students draw and label a number line on their white boards that compares to the one that I am drawing for them on the white board at the front of the classroom.
· The students will first underline a positive integer and a negative integer on their number lines.

· Then, the students will circle a pair of opposites on their number lines.

· Next, the students will find the absolute value of integers using their number lines, which shows the distance that a number is from zero.
· Discuss how people routinely use absolute value to refer to quantities even when the quantity is negative.  For instance, a temperature of -12° is referred to as “12° below zero.”  Ask students for other examples.

· The students will then tell which integers are >, <, or = to one another.  They may use their number lines if needed.
     3.  Concluding Activity:  (5 minutes)
· Have students order a set of integers from least to greatest by placing them on a number line.

· Ask students to describe what absolute value means and to give an example of its use.
     4.  Key Questions:

· Can the absolute value of a number ever be negative?  Explain.

· If n represents an integer, when does –n represent a positive number?
Summary/Closure/Evaluation:

1.  Closure:  (5 minutes)

· Have students explain five connections between real-world information and positive and negative integers.

      2.  Evaluation:  (15 minutes)

· Complete Integer Worksheet for homework
Name:________________________________________________
Integers

Find each absolute value.

1.  |10|

2.  |-7|

3.  |-14|

4.  |0|

5.  |-25|

6.  |15|

7.  |22|

8.  |-9|

9.  |16|

10.  |33|

11.  |-19|

12.  |-45|

Replace each _____ with >, <, or =.

13.  -7 _____ 7

14.  -1 _____ 3

15.  -11 _____ -10

16.  11 _____ 5

17.  -8 _____ -19

18.  -13 _____ -13

19.  -12 _____ 8

20.  -25 _____ -36

21.  12 _____ -32

22.  14 _____ -14

23.  |5| _____ |5|

24.  |-8| _____ |8|
25.  Katie read the outdoor temperature on the thermometer on Wednesday and recorded -6°F.  The next day James read the temperature at -9°F.  Which of the two is the colder temperature?
26.  The sports announcer gave one golfer’s score as -7 (7 below par) and the second golfer’s score as -12 (12 below par).  The winner is the golfer with a score farthest below par (zero would be the score of par).  Which golfer has the winning score?

27.  Two different depths in the Carlsbad Caverns are 754 ft. below sea level and 900 ft. below sea level.  Which depth is closer to sea level?
Lesson Plan – Day Two
Unit Outcomes:

· Students will demonstrate that they can add integers with the same sign and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will demonstrate that they can add integers with different signs and they will explain why the answer is positive or negative.  (application, evaluation)

Time Period Objectives:

· Students will be able to add integers with the same sign.
· Students will be able to add integers with different signs.

Materials Needed:

· Student Notebooks
· Red & Yellow Integer Chips

· Adding Integers Worksheet

Procedures:

1.  Introductory Activity:  (10 minutes)
· Ask the students if Ted is losing weight to make the wrestling team and he loses 7 lb. the first month, 2 lb. the second month, and 3 lb. the third month, how many pounds did he lose altogether.  This part of today’s lesson focuses on addition of integers with the same sign.

· Tell the students that at midnight on a winter night, the temperature was -8°F.  By noon, the temperature had risen 37°.  Ask the students what was the temperature at noon?  This part of today’s lesson focuses on addition of integers with different signs.

· Explain and have the students put the following rules for addition of integers into their notebooks.

Adding Integers with the Same Sign:  add and keep the sign

Adding Integers with Different Signs:  subtract and keep the sign of the number with the greater absolute value

2. Developmental Activity:  (20 minutes) 
· Demonstrate examples of adding integers with the same sign and adding integers with different signs with the integer chips and explain that the red chips are negative integers and the yellow chips are positive integers.  For example, if the problem was -5 + -3, you would use 5 red chips and 3 red chips and add them to get 8 red chips, which would equal -8.  Another example would be if the problem was -6 + 7, you would use 6 red chips and 7 yellow chips.  6 of the yellow chips would cancel out the 6 red chips, so you are left with 1 yellow chip, which would equal 1. 
· Hand out some red and yellow integer chips to each student.
· Have students use the chips to find the following sums of integers with the same sign.
-10 + (-14)
18 + 9
    -4 + (-4)
3 + 7
  -12 + (-9)
13 +5

· Have students use the chips to find the following sums of integers with different signs.

10 + (-16)
     -7 + 12
-13 + 2
      4 + (-9)
8 + (-8)      -22 + 19
3.  Concluding Activity:  (5 minutes) 

· Ask the students to explain how to add integers with the same sign.

· Ask the students to explain how to add integers with different signs.

      4.  Key Questions:

· Will the sum of two positive integers be positive or negative?  Explain.

· Will the sum of two negative integers be positive or negative?  Explain.

· How do you determine whether to add or subtract absolute values when adding integers?
Summary/Closure/Evaluation:

1.  Closure:  (5 minutes)

· Have students explain how to find the sum of two negative integers using a number line.

· Have students demonstrate adding positive integers using a number line.

· Have students show -7 + 9 by using a number line.

· Have students explain how to solve that same problem by using absolute values.

     2.  Evaluation:  (15 minutes)
· Complete Adding Integers Worksheet for homework
Name:________________________________________________
Adding Integers

Find each sum.

1.  7 + 17

2.  -7 + (-17)

3.  -10 + (-6)

4.  14 + 11

5.  -26 + (-14)

6.  37 + 92

7.  -17 + (-44)

8.  78 + 45

9.  44 + 29

10.  -16 + (-16)
11.  -53 + (-72)
12.  -18 + (-25)

13.  -12 + 12

14.  5 + (-26)

15.  -25 + 18

16.  -28 + 24
17.  41 + (-45)

18.  14 + (-40)

19.  26 + (-15)

20.  -2 + 7

21.  -8 + 18

22.  9 + (-9)

23.  -13 + 6

24.  88 + (-67)

25.  Billy’s physical education class had 42 ninth grade students and 54 tenth grade students.  What was the total number of students in the class?

26.  Whenever Claudia withdraws money from the bank the computer records it as a negative number of dollars.  What was the total of her two most recent transactions if they are recorded as -$35 and -$43?

27.  Jamie had $85 in her savings account.  She withdrew $25 one week and $33 the next week.  How much money was left in her account?

28.  While watching a football game, John decided to list yardage gained as positive integers and yardage lost as negative integers.  After three plays, John recorded 14,    -7, and 9.  What was the net gain or loss?
Lesson Plan – Day Three
Unit Outcomes:

· Students will demonstrate that they can subtract integers and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will illustrate that you must add the opposites in order to subtract integers.  (analysis)

Time Period Objectives:

· Students will be able to find the difference of two integers.
Materials Needed:

· Student Notebooks
· Smart Board
· Integer Dice
· Subtracting Integers Worksheet
Procedures:

1.  Introductory Activity:  (10 minutes)
· Ask students if they have ever borrowed money from a friend and then repaid a portion of it.  If so, while still in debt, they did owe less money.  This situation involves subtracting with negative numbers, which is the focus of today’s lesson.

· Explain and have students put the following generalization of subtracting integers into their notebooks.

Subtracting an integer is the same as adding its opposite.

a – b = a + (-b) 
2.  Developmental Activity:  (20 minutes)
· Show students examples of subtracting integers by adding the opposite on the smart board at the front of the classroom.
· Demonstrate how to use the integer dice to subtract integers.  Roll the dice, the two integers that are rolled are the two integers that you make a subtraction problem out of and solve it.
· Hand out the integer dice to each of the students.

· Have students use the integer dice to find the difference of two integers.
   3.  Concluding Activity:  (5 minutes)
· Have the students rewrite a subtraction problem as an addition problem and solve it.
· Have the students explain the generalization that states how to subtract integers.

    4.  Key Questions:

· Why is it important to rewrite a subtraction problem as an addition problem before working it?

· Why does subtracting a negative integer result in a greater answer?

Summary/Closure/Evaluation:

1.  Closure:  (5 minutes)
· Have students draw a diagram to illustrate subtracting a positive integer from a negative integer.
· Have students draw a diagram to illustrate subtracting a negative integer from a negative integer.

      2.  Evaluation:  (15 minutes)
· Complete Subtracting Integers Worksheet for homework
Name:________________________________________________

Subtracting Integers

Find each difference.
1.  -5 – 9

2.  -21 – 3

3.  -12 – (-18)

4.  -3 – (-3)
5.  10 – (-15)

6.  7 – (-14)

7.  9 – 9

8.  16 – 5

9.  8 – 11

10.  6 – 35

11.  -13 – (-9)

12.  -28 – (-8)

13.  -18 – (-18)
14.  -24 – (-32)
15.  -15 – 37

16.  38 – 47

17.  11 – 7

18.  23 – 23

19.  87 – (-46)

20.  12 – (-3)

21.  The record low temperature in Denver for March is -11°F.  The normal low temperature for March is 25°F.  How much greater is the normal than the record temperature?
22.  The peak of Mount Everest is 8848 m above sea level.  The shore of the Dead Sea is 400 m below sea level.  How much higher is the peak of Mount Everest than the shore of the Dead Sea?

23.  Accountants work with credits and debits.  Credits can be shown as positive numbers of dollars and debits can be shown as negative numbers of dollars.  What is the balance as a result of having a credit of $84 and a debit of $29?
Lesson Plan – Day Four

Unit Outcomes:

· Students will demonstrate that they can multiply integers and they will explain why the answer is positive or negative.  (application, evaluation)

· Students will demonstrate that they can divide integers and they will explain why the answer is positive or negative.  (application, evaluation)

Time Period Objectives:

· Students will be able to find products of integers.
· Students will be able to find quotients of integers.
Materials Needed:
· Student Notebooks
· Smart Board
· Decks of Cards
· Multiplying and Dividing Integers Worksheet
Procedures:

1.  Introductory Activity:  (5 minutes)
· Explain to students that a high-speed elevator descends 20 ft. every second.  This can be represented as -20.  After 8 seconds, the elevator will have moved 8(-20), or -160 ft.  That is, it will have descended 160 ft.  Today’s lesson focuses on how to multiply and divide integers.

· Explain and have the students put the generalization for multiplying integers and the generalization for dividing integers into their notebooks.  Stress to them that the product or quotient of two numbers with like signs is positive, and that the product or quotient of two numbers with different signs is negative.
2.  Developmental Activity:  (25 minutes)
· Show students examples of multiplying and dividing integers on the smart board at the front of the classroom.
· Have the students pair up with a partner.
· Hand out the decks of cards to each pair of students.

· Explain to the students that the red cards are the negative integers and the black cards are the positive integers.  Jacks may represent the number 10, Queens represent the number 11, Kings represent the number 12, and Aces represent the number 1.
· Tell each pair to split the deck of cards so that each person in the pair has half of the deck of cards.  
· Explain to the students that each person should flip over a card at the same time.  For the first few minutes they should multiply the two integers that are represented by the cards, and then for the next few minutes they should divide the two integers that are represented by the cards.
3. Concluding Activity:  (5 minutes)
· Have students write a multiplication or a division problem using integers and pass it on to another student.  
· Ask the students to describe the process they would use to find the answer.

4. Key Questions:

· How are the generalizations for multiplication and division of integers alike?
· What property of numbers have you already learned that involves the order of the factors in a multiplication exercise?  How can you use that property to explain why 3(-2) is the same as (-2)(3)?
Summary/Closure/Evaluation:

1.  Closure:  (10 minutes)
· Divide the students into three or four.  Give each group a deck of cards and have them remove all of the kings, queens, and jacks.  The remaining cards represent their face values with the aces equaling 1.  The red cards are negative integers and the black cards are positive integers.  Have each group shuffle its cards and turn the top card face up.  This card is the goal number.  Now have each group draw four more cards and try to use them to create an expression equal to the goal number.  For example,  the goal number is the 2 of hearts or -2.  The cards drawn are the ace of diamonds, 3 of hearts, 8 of diamonds, and 10 of hearts.  (All red cards were drawn.  Each number is negative.)  A possible solution would be -2 = -1 + (-3) + (-8) – (-10)
2.  Evaluation:  (10 minutes)
· Complete Multiplying and Dividing Integers Worksheet for homework

Name:________________________________________________
Multiplying and Dividing Integers

Find each answer.
1.  (-4)(1)

2.  2(-30)

3.  -77 ÷ 7

4.  -42 ÷ (-6)
5.  (6)(0)(-15)

6.  -70 ÷ (-5)

7.  32 ÷ (-8)

8.  -10(12)

9.  (-7)(-22)

10.  144 ÷ (-3)

11.  -250 ÷ 25

12.  3(3)(-7)
13.  (-4)(5)(-5)

14.  (-6)(3)(0)

15.  (-7)(-6)(-2)
16.  75 ÷ -5

17.  -48 ÷ 3

18.  -169 ÷ (-13)
19.  (-8)(9)

20.  (-7)(-11)(-2)

21.  The local movie theater reported losses of $475 each day for three days.  What was the loss for the three days?
22.  Maria’s watch lost 2 minutes every day.  How many minutes did the watch lose over a period of a week (7 days)?

23.  Tina noticed an unusual temperature change of -20°F in just 4 hours.  Assume that the temperature changed at a steady rate.  What was the change in temperature each hour?

24.  Dan reported that the coldest day on record for his town was 5 times colder than yesterday’s temperature of -7°F.  What was the temperature of the coldest day on record in Dan’s town?
Lesson Plan – Day Five
Unit Outcomes:

· Students will analyze expressions and know how to evaluate them.  (analysis)

Time Period Objectives:

· Students will be able to evaluate expressions involving integers.
Materials Needed:

· Student Notebooks
· Smart Board

· Evaluating Expressions Involving Integers Worksheet

· Chapter 3 Project Worksheet (Creating an Integer Game)

· Telephone Book

Procedures:

1.  Introductory Activity:  (5 minutes)
· Explain to the students that Mary has $22 per week deducted from her pay for medical insurance.  This deduction can be represented as -22.  To find how much is deducted for any number of weeks, students can use the expression -22n, where n is the number of weeks.  Today’s lesson focuses on evaluating expressions involving integers.
· Explain and have students put the Multiplication Property of -1 into their notebooks.  This states that the product of any number and -1 is the opposite of the number.

2.  Developmental Activity:  (15 minutes)
· Show students examples of how to evaluate expressions involving integers on the smart board at the front of the classroom.  For example:  Evaluate each expression when a = -5, b = -10, & c = 7.       –ab + 12       b2 + (-6)       -b – 18       -ac       |a - b|

· After going over several examples, have the students come up to the smart board at the front of the classroom one at a time to evaluate expressions involving integers.

3.  Concluding Activity:  (5 minutes)
· Ask the students to list the similarities and the differences between evaluating expressions that involve integers and those that involve positive numbers only.
4.  Key Questions:

· What does the multiplication property of -1 state?
· Is –n always negative?  How should –n be read?

Summary/Closure/Evaluation:


1.  Closure:  (20 minutes)
· Have the students get into groups of three people of their choice per group.
· Hand out the Chapter 3 Project Worksheet (Creating an Integer Game) and explain their project guidelines to them.

· Have the students start working on their group project in class.  Let them know that they will have the next two days to work on their projects in class as well. 

2.  Evaluation:  (10 minutes)
· Complete Evaluating Expressions Involving Integers Worksheet for homework.
Name:________________________________________________

Evaluating Expressions Involving Integers

Evaluate each expression when m = -3, n = 8, and s = -6.

1.  s4


2.  5m3


3.  -10s


4.  -9 + 4m
5.  30 – 4s

6.  s + n – m

7.  2s2 + n

8.  |m + s|

9.  |n| + |m|

10.  m4 – 2

11.  –ms

12.  –ns – 6
13.  –s + (-7)

14.  –mn + 14

15.  –n – 11

16.  |m - n|

17.  Find the sum of 10 squared and -4 cubed.
18.  Find the difference when -11 is subtracted from -3 squared.

19.  Find the difference when the absolute value of 24 is subtracted from the opposite of -9.

20.  Find the sum when the absolute value of -8 is added to the opposite of 5.
Name:________________________________________________

Chapter 3 Project (Creating an Integer Game)

Materials:

To complete this project, you will need a telephone book and materials of your choice for creating a game.

Introduction:

Golfers measure their scores against par, the number of strokes an expert golfer needs to play a hole.  Rather than totaling their strokes for each hole, golfers can refer to scores in terms of par.  If par for a hole is 4 and a golfer uses 7 strokes, the score can be referred to as +3, for “3 over par.”  A score of 3 on the same hole can be referred to as -1, for “1 under par.”

Activity 1:

	Hole
	Par
	Round 1
	Round 2
	Round 3
	Round 4

	1
	4
	+3
	
	
	

	2
	4
	-1
	
	
	

	3
	3
	+2
	
	
	

	4
	5
	-1
	
	
	

	5
	4
	-1
	
	
	

	6
	4
	0
	
	
	

	7
	4
	+1
	
	
	

	8
	5
	+1
	
	
	

	9
	3
	+3
	
	
	

	Total Score
	
	+7
	
	
	


Open a telephone book at random and use the first nine nonzero numbers as your scores for nine golf holes.  Write each score in terms of par in the chart above, following the example given in Round 1.  Find your total score.  Is your score over or under par?  By how much?  Play the game a few more times. 

Activity 2:

Invent a game of your own.  It must use positive and negative numbers, and at least one of the four operations.  You can base your game on a sport, such as soccer, or on another game, such as darts, or you can invent one that is completely new.  Make or describe any pieces that your game requires.  Write instructions that illustrate the use of positive and negative numbers.
Post-Assessment of Integers

Directions:  Circle the number that best resembles your knowledge of the following.

1 – never seen  2 – below average  3 – average  4 – above average  5 – expert

1.  Integers (Positive & Negative)


1
2
3
4
5

2.  Number Line




1
2
3
4
5

3.  Absolute Value 




1
2
3
4
5

4.  Opposites





1
2
3
4
5

5.  Adding Integers (Same & Different Signs)
1
2
3
4
5

6.  Subtracting Integers



1
2
3
4
5

7.  Adding the Opposites



1
2
3
4
5

8.  Multiplying Integers



1
2
3
4
5

9.  Dividing Integers




1
2
3
4
5

10.  Evaluating Expressions involving Integers
1
2
3
4
5

11.  Making Tables with Integers


1
2
3
4
5

12.  Coordinate Plane



1
2
3
4
5

13.  Axes (X-Axis & Y-Axis)


1
2
3
4
5

14.  Origin





1
2
3
4
5

15.  Quadrants




1
2
3
4
5

16.  Ordered Pairs




1
2
3
4
5

17.  Coordinates




1
2
3
4
5

18.  Graphing Points




1
2
3
4
5

19.  Graphing Functions



1
2
3
4
5

20.  Read & Interpret Maps



1
2
3
4
5

Directions:  Answer the following questions to the best of your ability.  Please show your work.

1.  Write an integer that represents the situation.  At night, temperatures on Mars can reach 130°F below zero.

2.  Draw a number line to show that -3 < 1. 

3.  Find the absolute value of the following:  |-23|,  |56|,  |-145|,  |0|

4.  Write the opposite of each integer.    5      -9      -11      0

5.  Find the sum of the following:  -10 + (-14),   -44 + (-19),   26 + (-15),   -8 + 18

6.  Find each difference.  -5 – 4,   10 – (-15),   -24 – (-32),   7 – (-14)

7.  Find each product.  (-11)(4),   0(-2)(-5),   (-7)(-10),   (-8)(9)

8.  Find each 
quotient.  -63 ÷ (-9),   39 ÷ (-13),   -42 ÷ (-6),   -77 ÷ 7

9.  Evaluate each expression when y = -4.                 y2                   2y3 + 18  

10.  Tell in which quadrant each point lies.  P(1,9)      Q(5,-14)      R(-12,6)      S(-8,-3)

11.  Make a function table for x —> x2 – 1 when x = -2, -1, 0,1, 2

12.  Draw a coordinate plane and label the following:  x-axis, y-axis, origin, and quadrants.

13.  In the following ordered pair, please list the x-coordinate and the y-coordinate:  (4,5).

14.  Draw a coordinate plane and graph the following points on that coordinate plane:  A(4,1)     B(1,4)     C(-3,0)     D(0,-4)

15.  Graph the following function on a coordinate plane: 

        x —> -5 + x, when x = -3, -1, 0, 2 and 5
16.  Make a map of your school and the area around your school.  Label points of interest.  Include a map index of the points of interest.

17.  Write a paragraph that describes three similarities and three differences between a map and a coordinate plane.

