Chris Baughman

October 23, 2003

MATH 390

Unit Lesson Plan

Grade Level: Seventh

Unit: Integers and Equations

Textbook:  Middle Grades Math:  Tools for Success
Day 1: Variables and Variable Expressions

Opening Activity
Show the class how to find their pulse and ask them to count the number of heartbeats in fifteen seconds.  Each person will write that number down.  I will ask the class without counting, find your pulse rate for one minute. How many times will your heart beat in one hour?  You just used a variable expression, which is what we will talk about today.  You can use variables and variable expressions everyday, like when you go shopping, when you play sports, and when you deal with money.

Objectives

1. The students will identify the definition of a variable.  (Knowledge)  (Mathematics, Seventh, 7.a)

2. The students will construct variable expressions.  (Synthesis)  (Mathematics, Seventh, 7.a)

3. The students will solve variable expressions using the order of operations.  (Application)  (Mathematics, Seventh, 7.b)

Materials

Stopwatch, grease boards, dry-erase pens, towel, paper towels, textbook

Procedures

1. The teacher will define a variable as “any symbol that represents any number.”

2. The teacher will ask, “Now that you know what a variable is, what is a variable expression?”

3. Examples:  7x+5, 3a-2, n/15, (-8+15

4. High Level Question: “On your grease boards, can you write a variable expression for finding your pulse rate?”  (Define a variable to represent the number of minutes you are looking for and multiply that times the number of times your heart beats in one minute.  Ex: 76m)

5. Discuss how to “plug in” given numbers to solve variable expressions.

6. Give students examples to solve on their grease boards.

Examples:  7 – p (p=3) ans.: 4

 8n + 3 (n=1) ans.: 11

 (10.2 – 7.4) (m  (m=2) ans.: 1.4

7. Go over the chart on page 93 that gives key words students may use in word phrases for variable expressions.

8.  Assign pg. 94-96, exercises 1-10, 40-45, 52-53.

Assessment

1. The teacher will check each student’s grease board for correctly solving variable expressions.

2. The teacher will observe students’ classwork/homework to see if they have correctly solved variable expressions, written variable expressions from words, and defined a variable and written and solved a variable expression from a word problem.

Closure

Today, we learned about variables and how to write and solve variable expressions.  Ask the class to recite the definition of a variable.  Then, ask students to offer some possible real-world situations when they might want to use a variable expression.

Day 2: Integers

Objectives

1. The students will distinguish between positive and negative numbers on a number line.  (Comprehension)  (Mathematics, Seventh, 6.b)

2. The students will illustrate opposites.  (Analysis)  (Mathematics, Seventh, 6.a)

3. The students will formulate a definition for integers using their knowledge of opposites.  (Synthesis)  (Mathematics, Seventh, 6.a)

4. The students will explain the absolute value of an integer.  (Comprehension)  (Mathematics, Seventh, 6.a)

Materials

Textbook, notebooks, dry-erase marker, towel

Procedures

1. The teacher will draw a number line on the board.

2. The teacher will show the students how 5 is less than 8 because it is farther left on the number line.

3. The teacher will ask the class to compare the following integers:  -2 and 3, -10 and -4, -45 and -46.

4. High Level Question: How are -2 and 2 alike?  I will explain that they are called opposites because they lie 2 units from 0 on a number line.

5. The teacher will ask the students to create a definition for integers (the set of whole numbers and their opposites).

6. Using opposites, the teacher will introduce the absolute value of integers. 

High Level Question: Why can’t the absolute value of an integer be negative?  (Distance cannot be negative.)

7. Assign pg. 99-100, exercises 1-9, 12-23, 28-37 for assessment.

Assessment

1. The teacher will observe each student’s definition for integers checking for effort and high-level thinking and record student’s efforts on a checklist.

2. The teacher will check students’ answers to the assigned problems looking for the correct applications of their knowledge of integers and absolute values and record students’ raw scores in a gradebook.

Closure

Today we extended our knowledge of numbers to a set of numbers that included positive and negative numbers and zero called the set of integers.  Can somebody tell me what –2 and 2 are called and how they are similar?

Day 3: Adding and Subtracting Integers

Opening Activity

First, students will make groups of threes with one student gathering the group’s materials, one student recording the information, and one student explaining to the class.  Students will make two columns on their paper.  One column will be named ACCEPT and the other will be named REJECT.  I will roll the 30-sided math die ten times, and each time students will write the number down in either the accept column or the reject column.   The object of this game will be to add the five accepted numbers to get a sum as close to 100 without going over and to make the smallest sum in the reject column.  I will award the students who win the game 5 bonus points on the unit test.

As you can see here, we added and subtracted positive integers to play this game.  Today, we will learn how to add and subtract both positive and negative integers.

Objectives

1. The students will relate opposites to a zero pair.  (Analysis)  (Mathematics, Seventh, 6.a)

2. The students will compute expressions by adding integers.  (Application)  (Mathematics, Seventh, 6.d)

3. The students will compute expressions by subtracting integers.  (Application)  (Mathematics, Seventh, 6.d)

4. The students will compose a word problem relating to a real-world concept using the addition and subtraction of positive and negative numbers.  (Synthesis)  (Mathematics, Seventh, 6.d)

Materials

Algebra counters, calculators, dry-erase pen, towel, math die, notebooks

Procedures

1. The teacher will give out all materials to each group before playing the “Roll to 100” game.

2. After the game, I will explain how that each yellow counter represents a positive 1 and each red counter represents a negative 1.

3. Allow students to practice representing integers.  Examples:  2, -4, 0, -8.

4. Given the same numbers, ask students to use the algebra counters to represent its opposite.

5. Explain to the students that when you add opposite numbers (zero pairs), the sum is 0.

6. Now using the algebra counters, show students how to add integers (make zero pairs when adding a positive and a negative).  Examples:  2+2, 3+-2, -6+4, -1+1, -7+2, -2+-2, -2+-1

7. High Level Question: In your groups, find certain possible patterns you observed for adding integers.  (Guide the discussion towards the correct computational rules.)

a. When adding two numbers of the same sign (pos.+pos.=pos. or neg.+neg.=neg.), the sign will be the same of the two integers.  Ex.: 2+2=4, -2+-2=-4, -25+-51

b. When adding two numbers with different signs, subtract the smaller absolute value from the bigger absolute value.  The sign of the sum has the same sign as the number with the greater absolute value.  Ex:  3+-2, -6+4, 50+-75, -42+49

8. The teacher will use the students’ knowledge of adding integers to subtract integers by explaining the rule of adding the opposite.

Examples:  2-2=2+-2, 6-3=6+-3, -4-3= -4+-3

9. The teacher will ask each group to create a real-life word problem using adding or subtracting positive and negative numbers.  (Diversity)
10. Homework: pg. 104-105 (1-4, 28-31, 36-47)

  pg. 108-109 (9-30)

Assessment

1. The teacher will listen to each group’s discussion on the rules for adding integers and make notes concerning each group’s discussion.

2. The teacher will check the groups’ word problems looking for the application of adding integers and record the groups’ efforts in the grade book.

3. The teacher will continually check students’ participation during the lesson for understanding of using the counters to help add integers.

Closure
Today we learned how to add and subtract integers.  What are some real-world situations in which we add and subtract positive and negative numbers?  Ask students to summarize our rules for adding and subtracting numbers.

Day 4: Multiplying and Dividing Integers

Objectives
1. The students will identify the rules for multiplying and dividing numbers.  (Knowledge)  (Mathematics, Seventh, 6.d)

2. The students will compute expressions by multiplying and dividing numbers.  (Application)  (Mathematics, Seventh, 6.d)

Materials

Grease pen, towel, calculators, notebooks, textbooks

Procedures

1. Students will use calculators to compute the following examples:  35(-12), (-12)(-40), 21(13), 195/(-34), (-36)/(-8), (-96)/32.

2. High Level Question: What rules might we have for finding the sign of the answer to an expression when multiplying and dividing numbers?

3. The teacher will explain the rules for multiplying and dividing numbers.

a. When you multiply or divide two numbers with the same sign, the product or quotient is positive.  (21*13, -12*-40, -36/-8)

b. When you multiply or divide two numbers with different signs, the product or quotient is negative.

4. After giving the quiz, the teacher will assign the students the classroom problem for the week off of the Ole Miss Middle School Madness website.  All answers are due in one week, and any correctly submitted answers to the website will receive 5 bonus points on the next test.  This week’s problem is the “Input and Output” problem.

Assessment

1. The teacher will give the students the following quiz checking for the correct application of the rules for multiplying and dividing numbers without using calculators and record their raw scores in a gradebook:

1. (-2)(-13)

2. (7)(4)

3. 72/9

4. (–87)/3

5. 3(-14)

Closure

Today, we discussed multiplying and dividing positive and negative numbers.  What is the difference between the rules of adding and subtracting numbers with different signs and multiplying and dividing numbers with different signs?

Day 5: Solving One-Step Equations

Objectives

1. The students will define an equation.  (Knowledge)  (Mathematics, Seventh, 7.c)

2. The students will generalize the addition, subtraction, multiplication, and division properties of equality.  (Comprehension)  (Mathematics, Seventh, 7.c)

3. The students will solve one-step equations using these properties.  (Application)  (Mathematics, Seventh, 7.c, 7.d)

Materials

Calculators, grease boards, dry-erase markers, paper towels, towel, textbooks, notebooks

Procedures

1. High Level Question: What do you think an equation is?  What are some situations in which you might see equations?

2. The teacher will relate an equation to balancing a scale—it balances when the weights on both sides are equal.  Therefore, an equation holds true when the values of both sides are equal.  Examples:  7+3=2+8, 4(-3)=24/(-2), 7x=35

3. High Level Question: Given the last example of an equation, how might we go about finding the value of x?

4. The teacher will introduce the properties of equality (inverse operations).

5. High Level Question: Why are these properties called properties of equality?  (you perform the same operation to BOTH sides of the equation; inverse operations “undo” each other.) 

6. The students will solve given examples of equations on their grease boards.

Examples:  x+4=5, 3=a-3, 7=-19-(-t), 8n=112, m/3=6, -3x=27

7. The students will take a lesson quiz (may use calculators).

Quiz:
1.  x-4=9

2. 8+m=6

3. –6=y-(-5)

4. 56=k+13

5. –35=-7x

6. y/-9=8

7. –8c=64

8. n/-5=-13

Assessment

1. The teacher will observe students’ answers to examples on grease boards and record on a checklist.

2. The teachers will check students’ quizzes and record their score in the gradebook.

Closure

What are the four ways we can solve equations?  Today we learned how to apply these properties to solve an equation.  Remember an equation is like a balance scale: what you do to one side of the scale you must do to the other in order to keep the equation equal.

Day 6: Writing Equations

Objectives

1. The students will construct mathematical equations.  (Synthesis)  (Mathematics, Seventh, 7.d)

2. The students will generate a word problem dealing with a real-world concept that uses an equation.  (Synthesis)  (Mathematics, Seventh, 7.e)

Materials

Textbooks, notebooks, grease boards, markers, towel, paper towels, calculators

Procedures

1. High Level Question: What are some possible ways = can be written in words?

2. The teacher will relate writing equations to writing mathematical expressions.  (Prior knowledge)

3. The teacher will model the first example given in the textbook: Four times a number is ten.  n= the unknown number.  4n=10

4n/4=10/4

n=2.5

4. The students will write and solve equations on their grease boards.

Examples:  pg. 126 Example 2



The product of four and a number equals fifty-two.



A number divided by five is twenty-five.



A number minus three is five.

5. The teacher will illustrate a real-world problem that involves an equation.

Example:  Jeff batted .300 this season, which is found by dividing his number of hits by his total number of at bats in a season.  If he officially came to the plate a total of 90 times, how many hits did Jeff have this season?

h= the number of hits Jeff had in a season

h/90=.300

(h/90)*90=.300*90

h=27

6. The students will create their own problem relating to a real-world concept or hobby in which they are interested and turn it in to the teacher.

7. Classwork/homework: pg. 127-128 (1-29 odd)

Assessment

1. The teacher will observe students’ work on their grease boards checking for correctly written equations and record on a checklist.

2. The teacher will check students’ proposed problems for application of equations and correctly written equations and record their work in the gradebook.

3. The teacher will look over students’ classwork/homework looking for correctly written equations and record their work in the gradebook.

Closure

As you can see, there are many everyday applications of using equations.  Can you name some other possible situations in which it would be advantageous to use equations?

Day 7: Solving Two-Step Equations

Set

Think about how we know how to solve one-step equations.  What are the four properties we know how to perform to equations?  In order to keep an equation equal, what must we do? (perform the same operation to both sides)  Today, we are going to learn how to solve equations involving two-steps.

Objectives

1. The students will solve two-step equations.  (Application)  (Mathematics, Seventh, 7.c)

2. The students will construct a problem using the method of solving equations in two-steps.  (Synthesis)  (Mathematics, Seventh, 7.d)

Materials

Textbooks, notebooks, dry-erase marker, towel, calculators

Procedures

1. The teacher will review which operations “undo” each other.

2. The teacher will model some examples and how to check solutions.

Examples:  5n-7=-22



 2x+1=7



 (n/3)+2=6

3. High Level Question: Does it matter what operation I perform first in any of the three examples and why?  (No because as long as you perform the same operation to both sides, the equation will remain equal.)

4. Students will pair together to work the following examples:

6r+2=26

(a/5)-10=55

2n+3=11

3b+17=-4

12x-35=76

5. The teacher will explain how the students will devise a problem in their pairs that uses solving a two-step equation.  The activity is similar to yesterday’s activity.

6. Homework: pg. 133(17-32, 43-49 odd)

Assessment

1. The teacher will go around and observe the students as they work the examples in pairs and record correctly solved equations on a checklist.

2. The teacher will check students’ created problems looking for word problems that accurately apply solving two-step equations and record their work in the gradebook.

3. The teacher will check students’ homework looking for correctly solved equations and record their efforts in the gradebook.

Closure

Today, we saw how we can use our prior knowledge of solving one-step equations and apply that to solve two-step equations.  What is the most steps an equation may possibly have before you get the solution?  (infinite)  Can somebody give me a possible equation that may take more than two steps to solve?

Day 8: Review/Reteach for Unit Test

Objectives

1. The students will recollect the past seven days’ material, on which they will be assessed.

2. The students will explain what they learned throughout this unit in their journals.  (Evaluation)

Materials

Textbooks, notebooks, dry-erase makers, towel, calculators, journals

Procedures

1. The class will discuss portions of the unit w-rap up on pg. 138-139.

Exercises 1, 3-6, 7-9, 10, 12, 14-17, 23-27, 28-32, 34-42

2. The students will write in their journals what they learned during the unit in their own words.

Day 9: Assessment

Objectives

The students will apply their acquired knowledge of integers and equations.
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