COMPARING

and

DIVIDING

Summary:

Students will work through problems to develop and enhance their understanding of division and the applications of division.  While working through investigations they will explore several ways to make comparisons.  They will also discover and become knowledgeable of how division is correlated to rates, ratios, and proportions, as well as fractions, decimals and percents.

Unit Objectives:


Students will explore the various ways division is related to rates, ratio and proportions.  They will develop the ability to make intelligent comparisons using quantitative information such as ratio, fractions, decimals, rates, unit rates, and percents and use quantitative comparison information to make larger or smaller scale models of given situations.  Students will learn different ways to reason with proportional situations as well as recognize when such reasoning is appropriate.  They will also develop apply these concepts and applications of division to solve real-world situational problems and identify the importance of concepts in their everyday lives.

By: Jaclyn Hutchinson

Day 1: Integer Division

Lesson Summary:


Students will develop techniques to solve problems that relate to dividing and finding the remainder. Students will work through many problems that require the use of integer division.  Through these problems they will discover many strategies to assist them in finding solutions that their group members as well as the rest of their classmates used to solve the problems.

Objectives:

· Students will recall the use of division with a remainder
· They will recognize when integer division is an appropriate application.
· Students will also solve real-world problems requiring the use of integer division.
Standards:

· NYS:  7.PS.6, 7.PS.11, 7.CM.1, 7.CM.3, 7.CN.9, 7.N.12
Materials: 


Overhead projector, transparency of anticipatory set, worksheet of problems for developmental activity, blank transparencies for student solutions, overhead markers, and worksheet of homework problems.

Anticipatory Set: 

Have students complete the following problems: 

1. How many $7 baseball tickets can you buy with $25?  How much money will you have left?  3 tickets, $4
2. Box seats hold seven people.  How many box seats are needed for 25 people? 4 boxes
 Go over the problems as a class.  Discuss how students arrived at their solutions (through division with a remainder “the left over part”).

Developmental Activity:


Have students work in their cooperative learning groups to determine solutions to the following problems:

1. Some school buses seat 44 people.  If 600 people ride the buses to a game, how many buses could be filled? How many people would then be in an unfilled bus? (Page 593, Example #1).

i. 13 buses could be filled and 28 people would be on the 14th bus
2. A class of 172 students is having a picnic.  The school buses seat 44 people, including two teachers who must ride on each bus. 

a.  How many buses could be filled? (Page 595, #5).

i. 4 buses (42 students, and 8 teachers)
b. How many people would then be on an unfilled bus?

i. 4 students plus two teachers
.

3. How many years and days old is a person who is 10,000 days old? (Page 595, #10) 

i. 27 years and 138 or 139 days (depending on the use of 6 or seven leap years).
4. Is it possible for a person to live to be 50,000 days old?  Why or why not?

i. No.  They would be 137 years old, which is not an age of a normal human being.
5. A teacher has 1000 sheets of paper and decides to distribute them equally to her 23 students. (Page 595, #11).

a.  How many sheets will each student get?   

i. 43 sheets per student
b. How many sheets will be left over?

i. 11 sheets will be left over
6. The school day is 5 hours and 25 minutes long.  How many minutes are in the school day?

i. 325 minutes.

As the students are working on the problems, I will hand out transparencies to each group from them to record their solutions on.  Then, as a class, we will go over the solutions.  Each group will bring up their transparency to explain to the class how they arrived at their solutions.


In closing, I will explain to the students that “integer division” is how they initially learned how to divide.  I will show students how to use the integer division button on their calculators.

Homework:


Complete the following problem:

1. Mr. Ruffino bought a bag of 100 treats for his class. If there are 23 students in his class, how many treats should each child get?  How many treats will be left over?

Day 2: Division with Negatives
Lesson Summary:


Students will work thorough real-life problems that require them to divide both negative and positive numbers.  Through these problems and class discussion they will develop an understanding as to why a negative times a negative is a positive and why a negative times a positive is a negative.

Objectives:

· Students will recognize problems requiring division with both positive and negative numbers.
· Students will demonstrate an understanding of the properties for division with negative numbers while working through real-world problems.
Standards:

NYS: 7.PS.6, 7.PS.11, 7.CM.1, 7.CN.8, 7.CN.9, 7.N.12
Materials:


Overhead projector, transparency of anticipatory set, and worksheet of developmental activity.

Homework Check:


I will quickly scan the student’s solutions.  If there were many students who didn’t get the homework correct I will briefly go over the problem.

Anticipatory Set: 

Have students complete the following multiplication problem that involve the multiplication of both negative and positive numbers
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Have students explain how they determined between a negative and positive solution.

Developmental Activity:

Have students work through the following problems with their partners:

· Find the average temperatures in Buffalo for the first two weeks of January. (0°, 1°, 2°, 5°, -4°, -8°, -3°, -2°, -1°, 0°, -2°, -1°, 0°, 1°).

· –1°
· There is a leak in a community water tank and each day the level of the water in the tank changes by –6 gallons.  When the total change is –192 the pump will stop working.  The community leader wants to fix the problem and needs to know how long he had to do so.  How many days does he have form the time the tank is full until the water reaches a level in which the pump will stop working?

· 
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· Find Phil’s average golf scores below, above or at par for his past ten games of golf. (-10, -4, 0, -1, -15, 6, 10, 2, 8, -11)  

· –1.5

·  Determine Natalie’s average weight loss for the past four weeks.

Week 1: lost 4 lbs.

Week 2: lost 3 lbs. 

Week 3: lost 2 lbs.

Week 4: gained 2 lbs.

· –2, averaged a loss of 2 lbs per week
Homework:

· NONE!

Day 3: Division of Fractions

Lesson Summary:


Students will work through real-world problems requiring them to divide fractions.  Then as a class we will develop a rule for dividing fractions.  Students will then divide a recipe. 

Objectives:

· Students will recall the use of fractions and division.

· Students will demonstrate an understanding of the properties for dividing fractions while working through real-world problems.
· Students will be able to apply what they've learned about fractions to a real life situation. 
Standards:

NYS:  7.PS.4, 7.PS.5, 7.PS.11, 7.RP.4, 7.CM.1, 7.CM.10, 7.CN.1, 7.CN.4, 7.CN.6, 7.CN.7, 7.R.1
Anticipatory Set: 

 Complete the following problems:

1. You are going on a journey that totals 25 miles.  You already went two thirds of the distance.  How far have you gone?

i. 
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Developmental Activity:


Students will complete the following problems in their cooperative learning groups:

1. Andre wants to share ice cream with his friends. He has 
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of a pack of ice cream. He wants to give each friend 
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 of a pack. How many friends can Andre feed?

	
	
	


a. He can feed four of his friends.
2. a. Shade in 
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 of the ice cream box.

	
	
	



b. Using a ruler, divide the ice cream into 6 equal parts.
c. How many 
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d. Write the math equation that represents the word statement in c.

i. 
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3. How many 1/10's are in 3/5? (Or 3/5 divided by 1/10)

	 


4. a. Let this rectangle represent 1. Using a ruler, cut the shape into 5 equal parts. Using a colored pencil, shade in 3/5 of the shape.
b. Now divide the shape into 10 equal parts using a ruler.
c. How much does each part represent? __________
d. There are ____6_____ 1/10's in 3/5.
e. Then, 3/5 divided by 1/10 is ___6______.
5. How many 1/12's are in 5/6? (or 5/6 divided by 1/12)

	 


a. Let this rectangle represent 1. Using a ruler, cut the shape into 6 equal parts then using a colored pencil, shade in 5/6 of the shape.
b. Now divide the shape into 12 equal parts using a ruler.
c. How much does each part represent? __________
d. There are ___10_____ 1/12's in 5/6.
e. Then, 5/6 divided by 1/12 is __10______.

6. Record the chart that summarizes the Pattern from the 4 Previous Problems.
Draw in the shapes under the heading 'Problem'.

	Problem
	How Many
	Answer
	Therefore

	1.
	4's in 24
	
	

	2.
	1/6's in 2/3
	
	

	3.
	1/10's in 3/5's
	
	

	4.
	1/12's in 5/6
	
	


7. Division Rule: 
To divide by a fraction, multiply by its _____reciprocal______.

Individual Assessment:

Complete the following problems:
1. Bob wants to share his chocolate bar with friends. He has 2/3 of a bar. He wants to give each friend 1/6 of a bar. How many friends can Bob feed?

2. How many 1/10's are in 1/5?

3. How many 1/4's are in 1/2?

4. How many 1/8's are in 1/2?

5. Write complete solutions for each of the following questions.
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Homework:


Students will divide the following recipe in half:
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 Butter or margarine, softened
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Granulated sugar
4 
Eggs
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Vanilla
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Flour
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Hershey's Cocoa
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Baking powder
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Salt
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Chopped nuts, optional
2 
pkgs (3oz) of cream cheese softened
Day 4: Ratio Comparison Model for Division

Overview:

Students will analyze statements to determine whether or not they accurately report the results of a survey.  This activity will review equivalent fractions, decimals, and percents as well as getting students to think about equivalent ratios.

Materials:


Overhead projector, transparency of anticipatory set, worksheet of investigation with statements, transparency of group problem, worksheet of individual assessment, and worksheet of homework problems.

Objectives:

· Students will recall and reproduce equivalent fractions, decimals, and percents.
· Students will determine the accuracy of given statements.
· They will also begin to use proportional reasoning to solve real-world problems.
Standards:

· 7.PS.1:
Use a variety of strategies to understand new mathematical content and to develop more efficient methods.


· 7.PS.11:
Work in collaboration with others to solve problems.
· 7.RP.2:
Use mathematical strategies to reach a conclusion.
· 7.CM.1:
Provide a correct, complete, coherent, and clear rationale for thought process used in problem solving.
· 7.CM.7:
Compare strategies used and solutions found by others in relation to their own work.
· 7.CN.6:
Recognize and provide examples of the presences of mathematics in their daily lives.
· 7.CN.8:
Investigate the presence of mathematics in careers and areas of interest.
· 7.N.12:
Add, subtract, multiply and divide integers.
Homework Check: 


Students will check their solutions with their group members and mend any discrepancies they may have.  I will circulate to check the homework in as well as check for accuracy.

Anticipatory Set: 


I will have the following anticipatory set on the overhead.  Students will determine the accuracy of each statement, then we will briefly review the solutions and have students explain how they determined the accuracy.


A Survey of 100 middle school students found that 60 students prefer watching television in the evening and 40 prefer listening to the radio.  Read the statements below to determine which statement accurately reports the results of the survey. 

· Students prefer radio to television by a ratio of 4 to 6.  

· 
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 of the students prefer radio to television

· Both statements are accurate.

Developmental Activity

Hand out investigation worksheet to the cooperative learning groups.  The Recorder will read each statement to their group.  Students will examine each of the following statements for accuracy.  The Recorder will write down the groups solutions:

1. 6 out of 10 students prefer television to radio.
[image: image22.wmf]
2. Students who prefer television outnumber those who prefer radio by 20.

3. Students who prefer television outnumber those who prefer radio by a ratio of 3 to 2.

4. The number of students who prefer watching television is 1.5 times the number of students who prefer listening to the radio.

5. 40% of the students prefer radio to television

· All of the statements are accurate, although some may be misleading.

 Then they will answer the following question with their cooperative learning groups:

1. If you were writing to a paper to convince local merchants that they would reach more students by advertising on the radio which statement from above would you use? Why?

i. Possible answer: “40% prefer radio to television” because it presents radio in a positive way and sounds more impressive than other statements.

NOTE:  Another member of the group would be the Organizer.  They will keep track of time as well as, make sure their group stays on task.

As a class the Presenter of each group will report which statements they initially disagreed upon and how they resolved their disagreements.  I will also ask the Presenter of each group to explain their answer to question #1 and to defend their choices

Individual Assessment:


Have students complete the following problem on their own.


Imagine that you are the advertising director for a television station in the town where this middle school is located.  You have been asked to prepare a report for a meeting between your ad department and a large local skateboard manufacturer.  Which accurate statement from class today would you use to try to convince the manufacturer to advertise on your station? Why?


· Possible answer: “6 out of 10 students prefer television to radio” because it presents television in a positive light.
· Possible answer: “The number of students who prefer television is 1.5 times the number of students who prefer listening to the radio” because sounds more impressive than other statements. 
Students will hand in their assignments and then complete a group processing report.  This will include an evaluation of how each member, as well as the group as a whole performed during the class activity.
Homework:

Complete the following problem:

Ryan says to Kasha: “I planted 125 trees on my tree farm.  28% of them are maple trees and the rest are pine trees.
Kasha replied: “I helped plant 125 trees in the park.  For every maple tree, there are four pine trees.

· Who planted more maple trees? 

· Ryan. 
· How did you figure it out?

· Ryan: 28% of 125 = 35 maple trees.  Kasha only planted 25 maple trees.  Each group had five trees and one was a maple, 25 x 1 = 25
Day 5: Ratio Comparison Model for Division Continued

Lesson Summary:


Students use data from a table to compare interest in camping by people of various ages.  The totals in the three age groups differ; therefore students cannot simply compare the number of campers.  Students will learn that ratio comparisons are needed to make accurate statements.

Objectives:

· Students will decide which comparisons to use when comparing the three data sets.
· Students will also use fraction comparisons to develop accurate statements from a given data table.
· They will use fraction comparisons to determine the percent of the total number of campers from all three groups.
Standards:

NYS:  7.PS.6, 7.PS.7, 7.PS.11, 7.PS.14, 7.RP.7, 7.CM.1, 7.CM.4, 7.CM.6. 7.CM.7, 7.CN.1, 7.CN.3, 7.CN.6, 7.CN.7, 7.CN.8, 7.R.1, 7.N.12, 
Materials:


Overhead projector, transparency of anticipatory set, worksheet of investigation, worksheet of check point for each student, worksheet of homework problems.

Homework Check:


Homework quiz: the students will write part two of their homework on piece of paper and turn it in.
Anticipatory Set: 


Complete the following problems.  Bill has $10 and Mary has $30.  What is a way that we can compare the quantities?
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Go over the solutions to both problems and explain to the class that we will be comparing quantities using division.(which can happen in either order).

Developmental Activity

In your cooperative learning groups complete the following investigation:

INVESTIGATION

Camping is a popular activity in the United State.  Every year, millions of families visit national, state, and local parks to enjoy the wonders of nature, while some of these visitors “rough it” in tents, many prefer cabins, trailers, and campers-bringing a few comforts of home to the wilderness.  

The following table gives data on the popularity of camping fro several age groups in the United States.  It shows the number of people in each age group who go camping at least twice a year.  The numbers in the table are projections based on data from a sample of 10, 000 households.

CAMPING DATA

	
	AGES 12-17
	AGES 18-24
	AGES 25-34

	TOTAL NUMBER IN GROUP
	21,304,000
	26,650,000
	41,808,000

	NUMBER WHO CAMP AT LEAST TWICE PER YEAR
	5,336,000
	4,767,000
	10,000,000


1. Write five statements you could use in a story to compare the popularity of camping among people in the three age groups.  In each statement, be clear about which groups you are comparing, your comparisons should be specific and based on mathematics.

a. Statements will vary
2. According to the data, what percent of people from age 12 to 34 go camping at least twice a year?

a. The total in all age groups is 89,762,000 and the total in all age groups who camp is 20,103,000 so the percent who camp is about 22%.
Check Point:


Students will complete the following assessment on their own:
CHECK POINT

1. Complete the following problem:

Mr. Green said to Ms. Taylor: “There are 80 students in my math club.  55% of the students are girls.

Ms. Taylor replied: There are 80 students in my math club.  For every 5 girls there are 3 boys.


a. Who has more boys in the math club?

· Mr. Green.

b. How did you figure it out?
· Mr. Green: If 55% of the students are girls, then 45% are boys.  45% of 80 = 36 boys.

· Mr. Tyler: In each group of 8 students, 3 are boys.  80 is 10 groups of 8, so Ms. Tyler had 10 x 3, or 30 boys in the math club.

CHECK POINT SCORING SCHEME

GENERAL RUBRIC
	4 POINTS
	Found the correct solution.  Contains a complete response with a clear, coherent explanation of their solution.  Also, shows an understanding of fractions, ratios, and percents.

	3 POINTS
	May not have the correct solution because of an error, but still shows an understanding of the mathematical ideas.  Doesn’t contain as complete of a response or as clear of and explanation of their solution.

	2 POINTS
	Shows some understanding of the mathematical ideas, but in an unclear way.  Contains an incomplete response or as unclear explanation of their solution.

	1 POINT
	Has major errors, has an incomplete response, very little understanding of the mathematical ideas.

	0 POINTS
	No response or irrelevant response


Homework:


Complete the following problems:

1. The sales tax is $.42 on a $7.00 purchase in Niagara County.  What is the sales tax percentage charged in that county?
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2. In 1990 the population of NYC was about 7.3 million and the population of York, England was about 100,000.  

i. York had what percent of the number of people that NYC had?  1.4%
ii. NYC had about how many times as many people as York, England? 73
3. 250 percent is what of 300? Answer to the nearest whole percent. 

i. 83%.
4. It rained 70 of the 365 days in a year in Las Vegas.  What percent of the year did it rain? 

i. 19%
5. What number is 12 percent of 90?

i.  10.8
6. If a $60 jacket is reduced to $13.50, what is the percent of the discount? 

i. 22.5%
7. 14 of the 25 students were boys.  

a. What percent are boys? 

i. 56%
b. What percent of the class above were girls? 

i. 44%
8. Buffalo Middle School won 36 of its last 40 games. What percent is this? 

i. 90%
9. Andy said to Carla: “ I have 75 music CD’s.  36% of the CD’s are jazz.  The rest are rock.”  Carla replied: “I have 75 music CD’s.  For every 6 jazz CD’s there are 9 rock CD’s.”

a. Who has more CD’s?

i. Carla.  
b.  How did you figure it out?

i. Andy: 36% of 75 = 27 jazz CD’s.  Carla: 15 CD’s in a group 6 of which are jazz.  Therefore five groups and 5 x 6= 30 jazz CD’s.
Day 6: Rates and Division

Materials:


Overhead projector, transparency of anticipatory set, worksheet of investigation, TI-73 overhead attachment, TI-73 for each students, transparency of investigation, and transparency of solutions to questions.
Overview:

Students will be introduced to many rates that they come across in the real world.  They will work through a problem comparing the gas mileage of two different cars and then decide which car gets better gas mileage.  The students will connect the unit rate of miles per gallon with a rule describing the situation.  This will act as an introduction to a unit rate.

Objectives:

· Students will discover unit rates by describing what is being compared in each rate.
· Students will represent data in tables and graphs and identify patterns to make predictions beyond their tables.
· Students will determine a rule for the unit rate that describes the given situation.
Standards:

· 7.PS.4: Observe patterns and formulate generalizations.
· 7.PS.6: Represent problem situations verbally, numerically, algebraically, and graphically.
· 7.PS.11: Work in collaboration with others to solve problems.
· 7.CM.3: Organize and accurately label work.
· 7.CM.4: Share organized mathematical ideas through the manipulation of objects, numerical tables, drawings, pictures, charts, graphs, tables, diagrams, models and symbols in written and verbal form.
· 7.CM.10: Use appropriate language, representations, and terminology when describing objects, relationships, mathematical solutions, and rationale.
· 7.CN.1: Understand and make connections among multiple representations of the same mathematical idea.
· 7.CN.6: Recognize and provide examples of the presence of mathematics in their daily lives.
· 7.CN.7: Apply mathematical ideas to problem situations that develop outside of mathematics.
· 7.CN.9: Recognize and apply mathematics to other disciplines, areas of interest, and societal issues.
· 7.R.1:
Use physical objects, drawings, charts, tables, graphs, symbols, equations, or objects created when using technology as representations.   

· 7.R.6:
Use representations to explore problem situations.
· 7.R.8:
Use representations as a tool for exploring and understanding mathematical ideas.
· 7.R.11:
Use mathematics to show and understand mathematical phenomena (e.g., use tables, graphs, and equations to show a pattern underlying a function).
· 7.N.12:
Add, subtract, multiply, and divide integers
· 7.A.7:
Draw the graphic representation of a pattern from an equation or from a table of data
· 7.A.10:
Write an equation to represent a function from a table of values
· 8.A.15:
Understand that numerical information can be represented in multiple ways: arithmetically, algebraically, and graphically

· 8.G.15:
Graph a line using a table of values
Homework Check:


The students will switch papers with their partners and check their partner’s answers to the solutions on the overhead.  I will do a quick scan of the scores that the students received on the assignment.  Then I will go over any of the problems that students have questions on.

Anticipatory Set: 


The students will read each of the following statements.  They are then to establish what is being compared in each statement.  Then, determine if the two quantities are the same or different. (I will have the following statements on the overhead on a transparency),

· My mom’s new car gets 45 miles per gallon on the expressway. 

· Miles to gallons
· We need two sandwiches for each person at the picnic.

· Sandwiches to people
· I earn $3.50 an hour baby-sitting for my neighbor.

· Dollars to hours
· Tomatoes are on sale five for $4.00.

· Tomatoes to dollars
· The sign above the mystery meat in the cafeteria says 355 calories: 6 ounces.

· Calories to ounces
· James can run 8.5 kilometers per hour.

· Kilometers to hours
· All the quantities being compared in each statement are different.
As a class we will go over the two quantities that are being compared in each statement.  I will ask the students why they think they are called rates and not ratios; how are they different?  Then I will explain that rates are the rate at which something happens.

Developmental Activity:

I will have students complete the following investigation:


I will have a student read the investigation to the class. 

INVESTIGATION

Two high school friends Luis and Mia each bought a car after graduation in order to commute to their new teaching jobs.  One afternoon they had a friendly argument about whose car was better.  Luis claimed his car was more fuel-efficient.  Mia challenged him to prove his claim.  They compared their fuel economy when the two friends returned home for the holiday and they found these rates:

Mia’s car went 580 miles with 19 gallons of gasoline

Luis’s car went 452 miles with 15.5 gallons of gasoline.

I will tell the class to use the information above to answer questions #1-3 in their cooperative learning groups:

1. For each car, find a unit rate describing the mileage.  Which car got better gas mileage?  In other words, which car went more miles per gallon of gas?

i. Mia’s car = 30.5 miles per gallon (mpg)

ii. Luis’s car = 29.2 miles per gallon (mpg)

iii. Mia’s car went 1.3 miles further on one gallon of gas.  Thurs she has the better gas mileage.
2. Complete a table like the one below, showing the fuel used and the miles covered by each car based on the unit rates you found in part.

	Gallons of gas
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Miles in Mia’s
	0
	30.5
	61.0
	91.5
	122.0
	152.5
	183.0
	213.5
	244.0

	Miles in Luis’s car
	0
	29.2
	58.4
	87.6
	116.8
	146.0
	175.2
	204.4
	233.6


3. Look at the patterns in your table.  For each car, write an equation for a rule you can use to predict the miles driven (m) from the gallons of gas used (g).

i. Mia’s car:  m= 30.5g or y = 30.5x

ii. Luis’s car:  m = 29.2g or y = 29.2x
Group Assessment:
As the groups are working I will be circulating among the groups to be sure they are accurately determining the gas mileage and correctly filling in the table.  Then I will observe the strategies students use and the discussion the groups have on how to write the equations.  Therefore, I will know what groups to call on during different parts of the class discussion that is to follow this activity.

Class Discussion:
We will come together as a class to discuss how each group arrived at their solutions for #1 an #2.  Then as a class we will discuss how each group determined the equations in #3.  We will also complete #4 for Mia’s gas mileage and complete #5a.  This way the students will understand how to finish the investigation and graph Luis’s gas mileage in their cooperative learning groups.

Then the groups will complete the rest of #4 and finish #5 in their cooperative learning groups.

4. Use the equations from part 3 to graph the data for each car in your TI-73.  Sketch what your window looks like for each graph in the boxes below.
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      Mia’s gas mileage



Luis’s gas mileage

5. Use the graphs to find the number of miles each car could cover if it use the following gallons of gasoline: (we will be using the table function on the TI-73)

a. 9.5 

i. Mia: 289.8 miles

ii. Luis: 277.4 miles
b. 15.5

i. Mia: 472.8 miles

ii. Luis: 452.6 miles

c. 19

i. Mia: 579.5 miles

ii. Luis: 554.8 miles

d. 23.5

i. Mia: 725.9 miles

ii. Luis: 695.0 miles
e. 100

i. Mia: 3050.0 miles

ii. Luis: 2920.0 miles
f. 125

i. Mia: 3812.5 miles

ii. Luis: 3650.0 miles
g. 150
i. Mia: 4575.0 miles

ii. Luis: 4380.0 miles

h. How are the graphs alike?

i. Both lines are straight and pass through (0,0)

i. How are they different?

i. The line for Madeline’s car is slightly steeper; therefore the car goes a bit further on a gallon of gas.

Closure:

I will make sure that the students have correctly graphed Luis’s graph, which will act as an individual assessment.  Then as a class we will discuss the answers to questions 5a-5i.  I will randomly call on an individual of each group to represent his or her group and explain their group’s solution, which will act as an informal group assessment.
Homework:
 
Complete the following problems: page 599, # 5-7 and 11, page 600, #13, 14, and 16.  Also students will be asked to develop of problem involving rates.

Day 7: Rates and Division Continued

Lesson Summary:

Students use unit rates in a real-world setting.  They will write the rules relating the cost of a purchase to the number of items bought.


Objectives:

· Students will recall the difference between a ratio and a rate, by working through a one of each type of problem.
· Students will determine the unit rate of three different types of beads and   while completing an investigation.
· They will create and write the rules relating the cost of a purchase to the number of items bought.
· The students will then analyze each rate to determine which bead is the best buy.
Standards:

NYS: 7.PS.10, 7.PS.11, 7.CM.1, 7.CN.6, 7.CN.7, 7.CN.8, 7.CN.9, 7.R.1,     7.R.11, 7.N.12, 7.A.8, 7.M.5, 7.M.6
Materials:


Overhead projector, transparency of homework solutions, transparency of anticipatory set, worksheet of investigation, worksheet of homework problems. 


Homework Check:

Have students check their solutions to the questions from the book.  They will also have to transfer the rate problem they developed onto a separate sheet of paper to act as a homework quiz grade.

Anticipatory Set: 


Compare the two problems.  How are they different?

1. It rained 70 out of the 365 days in a year.  What percentage of days did it rain? 
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2. A family drove 400 miles in 8 hours.  How many miles did they travel in one hour?
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a. #1 is a ratio and #2 is a rate.  In #2 two different things are being compared: miles and hours, while in #1 days is the only thing being compared.
Developmental Activity

Complete the following investigation:

INVESTIGATION

Stores often use rates in their advertisements.  Rather than using rates, advertisements often give the cost of several items.  For example, a grocery store might advertise five cans of tomatoes for $4.00.  Such advertisements may entice customers to buy more.  But even though an ad gives the price for several items, you can usually buy fewer items at the same rate.

The owner of a craft bead store believes that price displays like the one below get her customers’ attention.  However, when customers want amounts other than 10, 15, or 20 beads, figuring the bill is not easy.
CRAFT BEADS

Spheres: 12¢ for 20

Cubes: 12¢ for 15

Cylinders: 8¢ for 10
1. Write an equation relating the cost (c) and the number of beads (x) for each type of bead:

a. Spheres:
c = ____________________________


b. Cubes:
c = ____________________________


c. Cylinders:
c = ____________________________


For each bead, find two unit rates.  You could find the number of beads for each unit of cost (for each cent), and you could find the cost for each bead.

2. Which unit rate would be most useful if you were trying to figure out the number of beads you could buy with a certain amount of money?

i. Most useful to know the number of beads you would get for each penny.
2. Which unit rate would be most useful if you were trying to figure out how much money a certain number of beads costs?

i. Most useful to know the cost per bead.
Individual Assessment:

The students will complete a rate problem that one of their classmates developed and turned in for a homework quiz.  There is only one stipulation: the students cannot have any of their group member’s problems.


The students will give their solutions back to the students who created the problem.  That student will grade the paper and then I will collect them.

Homework:

Complete the following problems:

1.  
       Happy Cards        Friendly Cards            Cherry Cards 
 12 Cards 

   30 Cards

        42 Cards


           for $0.90             for $ 1.80                  for $3.60
a. Which brand of greeting cards is the best buy?


i. Friendly Cards
b. Describe two ways to figure out the best buy

i.  Compare unit prices:  Happy Cards, $0.08 per card; Friendly Cards, $0.06 per card, Cherry Cards, $0.09 per card.
ii. Answers will vary.
	BULK SALE ON CEREAL BARS

	OAT BARS
	RICE BARS
	APPLE BARS

	1 1/4 dozen 
	20 bars
	2 1/2 dozen 

	for $12.00
	 for $24.00
	for $36.00


c. Which brand of cereal bars is the best buy?

i. Oat bars.
d. Describe two ways to figure out the best buy.

i. Answers will vary.
Day 8: Proportions 
Overview:


Students will conduct an experiment to simulate counting deer in Michigan.  Students will use information that they learned on ratios and scaling of similar figures to estimate the size of deer populations that are difficult to count.

Materials:


Overhead projector, transparency of anticipatory set, worksheet of investigation for each student, transparency of the investigation, container with lid for each group, bag of beans for each group, markers for each students, and  homework worksheet for each student.


Objectives:

· Students will be able recognize when and how to use proportional reasoning in real-world situations.
· They will apply knowledge of ratios and scaling of similar figures to estimate and solve various problems.
Standards:

· 7.PS.1:
Use a variety of strategies to understand new mathematical content and to develop more efficient methods.

· 7.PS.7:
Understand that hther is no one right way to sove mathematical problems, but that different methods have advantages and disadvantages.
· 7.PS.11:
Work in collaboration with others to solve problems.
· 7.CM.1:
Provide a correct, complete, coherent, and clear rationale for thought process used in problem solving.
· 7.CM.4:
Share organized mathematical ideas through the manipulation of objects, numerical tables, drawings, pictures, charts, graphs, tables, diagrams, models and symbols in written and verbal form.
· 7.CM.7: 
Compare strategies used and solutions found by others in relation to their own work.
· 7.CN.7:
Apply mathematical ideas to problem situations that develop outside of mathematics.
· 7.CN.9:
Recognize and apply mathematics to other disciplines, areas of interest, and societal issues.
· 7.R.1:
Use physical objects, drawing, charts, tables, graphs, symbols, equations, or objects created using technology as representations.
· 7.N.12:
Add, subtract, multiply, and divide integers.
Anticipatory Set: 


Have the students answer the following question that I will have on the overhead:
1. How do you think wildlife officials determine how many eagles there are in the United States?

Give students a few minutes to think about it and then as a class go over some of the responses.


Tell the class that they have to make estimates. 


Developmental Activity

Tell students that we are going to make our own estimates to determine the number of deer in the upper part of Michigan.

Tell student that we are going to complete the following investigation in our cooperative learning groups.  Then I will have a student read the following investigation:
INVESTIGATION
In state with large populations of white-tailed deer, like Michigan, biologists in the Department of Natural Resources are asked to make estimates of deer populations.  The estimates are used to set hunting seasons and regulations.  But how is it possible to count all the deer in Michigan-or even in a small part of the state?
One method biologists use to count animal populations is the capture-tag-recapture method.  You can simulate this method by using a jar or box filled with white beans.  Imagine that each bean is a deer in the upper peninsula of Michigan.  Your job is to estimate the number of deer without actually counting them all.

Tell students that each group needs to get a container with a lid and a bag of white beans.  Go over the experiment with them.  I will demonstrate the experiment with a small number of beans:
· Take a sample and mark them.  Remember how many you marked!
· Return the marked beans to the container.  Ask students what to do now.
· Mix the marked and unmarked beans together.  Show the container, and ask students how the procedure might help to estimate the number of beans in the container.
· Take a new sample, and count the marked and unmarked beans.
Then tell students that instead of one person removing 100 beans, have each person in your group remove 25 beans, because there are four students in each group this will total the 100 beans.  


Have students work in their groups to perform the experiment:
· Remove exactly 100 beans from the container, and mark them with a pen or marker (25 beans for each person in your group).
· Put the marked beans back into the container, and shake or mix them with the unmarked beans.
· Without looking at the beans, scoop out a handful of about 30 beans.  Record the number of marked and unmarked beans in this sample.  Return the sample to the jar, and mix the beans together again.
· Repeat the scoop-and-count procedure four more times.  In each case, record the number of marked and unmarked beans.
1.
Study the data you collected.  Use the data to estimate the number of beans in your container.  Explain how you make your estimate.

Estimates will vary.  Some students may use the proportions that need to be solved in making an estimate is 
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or the other proportion students may use is
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Some students may analyze the data from each sample; some may group all the data together before analyzing the results.
2.
Based on what you have learned from this experiment, how do you think biologists count deer populations?

Biologists might count deer by using the capture-tag-recapture method and mark the deer with some sort of tag.
3.
Think about how the experiment models what really happens when the capture-tag-recapture method is used to estimate the number of deer in a large forest.



Some factors that must be considered are tagging deer from several places in the area of concern, talking a sufficient sample for tagging, allowing the tagged animals to me to mix thoroughly with the population, and talking the final samples from several places in the area.

As the students are working on the above experiment I will circulate and make sure students are recognizing that they know (1) the number of marked beans in the whole population and the number of marked beans in the sample and (2) the number of marked beans in the sample.  Then I will ask students, “How can you use what you know about making comparisons with ratios to estimate the number of beans in the whole population?
Closure:


As a class we will discuss the investigation and the solutions.  I will call on individuals in each group to represent their group.  I will prompt discussions of the investigations by asking the following questions:

1. Why did you mix all the beans after you added the marked sample of beans?  How would a Natural Resource ranges “stir” the deer?

2. Why is it a good idea to take several samples before deciding what to use for the ratio of marked beans to unmarked beans in the sample?

3. Explain exactly how you used the information from your various counts to make your estimate of the total number of beans in the container.
4. As the number of samples you took increased, what change occurred in the ratio of marked to unmarked beans?
Homework:

Complete the following problem:
1. After testing many samples, an electric company determined that approximately 2 of every 1000 light bulbs on the market are defective.  Americans buy over a billion light bulbs every year.  Estimate how many of these bulbs are defective.

i.  The rate of the defective bulbs is approximately
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are defective per year.
Day 9: Proportions Continued
Lesson Summary:


Students will solve proportion problems using the Means-Extreme Property.  They will learn to cross multiply equivalent proportions to solve for an unknown value.
Objectives:

· Students will recognize and solve proportions from real-world situations.
Standards:

· NYS: 7.PS.10, 7.PS.14, 7.CN.6, 7.CN.7, 7.CN.8, 7.CN.9, 7.R.9, 7.N.12, 7.M.5, 7.M.6. 
Homework check:

As a class we will discuss the solution to the previous evening’s problem.   
Anticipatory Set:


Describe a method for estimating (not counting) the blades of grass on a football field.  We will spend some time discussing the different methods students used to arrive at their solutions.
Developmental Activity:


Introduce students to the traditional proportion method.  (We did not do this previously because I was encouraging students to think about the problem in whatever ways made sense to them.  I will show students that
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.   I will also introduce students to the means-extremes property.  I will tell them that when you cross multiply equivalent proportions, the products are the equal.  I will show them the following example:

· If you can stuff 100 envelopes in 8 minutes, how many could you stuff in 30 minutes?  Assume that you can keep up the same rate.

· 100 envelopes in 8 minutes = X envelopes in 30 minutes.
· 
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· At this rate you could stuff 375 envelopes in 30 minutes.

  Then the students will individually work through problems #2, 4, 5, 7-14 on page 618 in their textbook
Check Point:


Students will complete the following assessment on their own:
CHECK POINT

1. Complete the following problem:



    Ben’s Bakery
       Tasty Treats
          Yum-Yum Shop

Strawberry Tarts       Strawberry Tart       Strawberry Tarts



    6 for $3.00                9 for $4.00             1 dozen for $7.00

a. Which store has the best buy on strawberry tarts?

i. Tasty Treats

b. Describe two ways to figure out the best buy.

i. Ben’s Bakery: $.58 per tart, $1.75 for 3, and you can buy 48 for $28.

ii. Tasty Treats: $.44 per tart, $1.33 for 3, and you can buy 63 for $28.

iii. Yum-yum Shop: $.58 per tart, $1.75 for 3, and you can buy 48 for $28.

CHECK POINT SCORING SCHEME

GENERAL RUBRIC
	4 POINTS
	Found the correct solution.  Contains a complete response with a clear, coherent explanation of their solution.  Also, shows an understanding of unit rates.

	3 POINTS
	May not have the correct solution because of an error, but still shows an understanding of the mathematical ideas.  Doesn’t contain as complete of a response or as clear of and explanation of their solution.

	2 POINTS
	Shows some understanding of the mathematical ideas, but in an unclear way.  Contains an incomplete response or as unclear explanation of their solution.

	1 POINT
	Has major errors, has an incomplete response, very little understanding of the mathematical ideas.

	0 POINTS
	No response or irrelevant response.


Homework:


Complete problems # 15 and 16 on page 618 from textbook.

Day 10: Proportions of similar figures

Lesson Summary:


Students will use proportional reasoning to determine how to combine orange juice concentrate and water to make enough orange juice for the given number of people.  This is a real-world problem that involves scaling ratios up and down to find equivalent ratios.  They will recognize the difference between part-to-part and part-to-whole ratios.  

Objectives:

· Students will be able to recognize the difference between part-to-part and part-to-whole ratios.
· Students will be able to apply their knowledge of ratios and proportional reasoning to solve a real-life situation.
Standards:

· NYS: 7.PS.1, 7.7.PS.7, 7.PS.10, 7.PS.14, 7.RP.2, 7.CM.1, 7.CM.6, 7.CM.7, 7.CN.7, 7.CN.9, 7.N.12, 7.M.5.
Anticipatory Set: 


Ask students to think about and be ready to explain what they had to do when they made orange juice from concentrate.

We will discuss the student’s responses and talk about the ratio of concentrate to water.

Developmental Activity

Students will complete the following investigation in their cooperative learning groups:
INVESTIGATION

Every year, the seventh grad students at Buffalo Middle School go on an outdoor-education camping trip.  During the week-long trip, the students study nature and participate in recreational activities.  Everyone pitches in to help with the cooking and cleanup.
Arvind and Mariah are in charge of making orange juice for all the campers.  They make the juice by mixing water and orange juice concentrate.  To find the mix that tastes best, Arvind and Mariah decided to test some recipes on a few of their friends.

Arvind and Mariah tested four juice mixes.



    MIX A




   MIX B
   2 Cups Concentrate


   1 Cup Concentrate

    3 Cups Cold Water


    4 Cups Cold Water



    MIX C




   MIX D

  4 Cups Concentrate


   3 Cups Concentrate


   8 Cups Cold Water


    5 Cups Cold Water
1. Which recipe will make juice that has the most orange flavor?  Explain your answer.
2. Which recipe will make juice that has the leas orange flavor?  Explain your answer.

3. Assume that each camper will get 
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of juice.  For each recipe, how much concentrate and how much water are needed to make juice for 240 campers?  Explain your answer.
As a class we will discuss the solutions to the investigation.  I will call on individuals to explain their group’s reasoning.

Homework: 


Complete the following problem based on the investigation we completed in class:
1. For each recipe, how much concentrate and how much water is needed to make one cup of orange juice?
Day 11: Proportions of Similar Figures Continued

Lesson Summary:


Students will investigate the properties of similar figures using maps and scale drawings.  They will develop an understanding of how to determine if tow figures are similar using a scale drawing of a bedroom
Objectives:

· Students will be able to identify similar and non similar polygons.
· They will be able to determine if two polygons are similar by comparison of the proportions of corresponding sides.
· Students will be able to explain what it means for two figures to be similar.
· They will also be able to explain how to determine if two figures are similar.
· Lastly, they will be able to solve problems using proportions of similar figures.
Standards:

NYS: 7.PS.10, 7.CM.1, 7.CM.3, 7.CM.5, 7.CN.1, 7.CN.6, 7.CN.7, 7.CN.9, 7.R.1, 7.R.9, 7.N.12, 7.M.5.
Anticipatory Set: 


Give students a map of a local area.  Ask students to determine the distance from one place of meaning to another.


Explain that they used similar figures and proportions to solve the previous problem.  Tell students the many professions that use proportions of similar figures at their place of employment.
Developmental Activity

Students will work with a partner to make a scale drawing, using graph paper, of a room with given dimensions because they are responsible for buying a bed, a dresser and a nightstand to fit in the room nicely.
Homework:


NONE!

Day 12: Proportional thinking
Lesson Summary:


Students will review previously taught concepts while working through various problems.  This will help prepare students for the unit assessment that they will complete the following day.
Objectives:

· Recognize and solve problems involving proportions in real world situations.
Standards:

NYS: 7.PS.1, 7.PS.7, 7.PS.10, 7.PS.11, 7.RP.1, 7.CM.1, 7.CM.3, 7.CM.4, 7.CN.3, 7.CN.6, 7.CN.7, 7.R.6, 7.N.12, 7.M.5, 7.M.6.
Anticipatory Set: 


Complete the following problems:

1. Zak drove 10miles in 15 minutes.  At this rate, how far can he drive in 40 minutes?  Write the proportion you would use to solve this problem.
2. If 3 boxes of pasta cost $1.59, how much will 5 boxes cost?  Write two proportions that you could use to solve this problem.
Developmental Activity

Complete the following problems in their cooperative learning groups:

Yung-nan wants to estimate the number of beans in a jar.  She took a sample of 150 beans, marked them, returned them to the jar, and mixed them with the unmarked beans.  She then gathered some data by taking samples.  Use her data to predict the number of beans in a jar.



            Sample 1


                    Sample 2


Number of marked beans:  2                               Number of marked beans: 23


Beans in sample:  25                                            Beans in sample: 150






  Sample 3



         Sample 4

            Number of marked beans: 10

          Number of marked beans: 38


Beans in sample: 75                                            Beans in sample: 250




1. Suppose you travel 45 mph.  Then it takes

i. It takes _____hours to travel 90 miles.

ii. It takes _____ hours to travel 450 miles.
iii. It takes between ____ and _____ to go 200 miles.

iv. Exactly how long does it take to go 200 miles?

2. At 55 mph, how long will it take to drive 120 miles?
3. There are 12 eggs in a dozen, 100 eggs is how many dozen?

Go over these problems, then have the students complete the following problems individually: #10-14 on page 632 in textbook.
Homework:

Complete the following problems:

A group of students were planning a picnic for the 30 members of the school newspaper club.  They investigated prices for food and drink at tow stores and listed their findings in a chart.

	Food and Drink Prices

	
	Streamline Market
	Bulky Store

	Item
	Quantity
	Cost
	Quantity
	Cost

	Punch drink
	Six 6-ounce bottles per package
	$3 for 2 packages
	36-ounce bottle
	$0.69 

	Cola
	six 12-ounce cans
	$1.99 
	24 12-ounce cans
	$6.99 

	Ground Beef
	1 lb (makes 4 burgers)
	$1.39 
	ten 1/4 lb patties
	$4.99 

	Hot dogs
	1 lb (10 count)
	$1.49 
	2 lbs (20 count)
	$2.99 

	Buns
	8-count package
	$0.89 
	12-count pkg
	$1.29 

	Potato Chips
	10.5-ounce package
	$0.89 
	40-ounce pkg
	$3.40 


1. Which store offers the best buy for punch?  Explain how you made your choice.

i. At streamline, punch costs $3.00 for 72 oz, or about 4.2¢ per oz.  At Bulky, punch costs $0.69 per oz, or about 1.9¢ per oz.  Therefore, the best buy is at Bulky.
2. Which store offers the best buy for cola?  Explain.

i. At Bulky, cola is sold in quantities of 4 times that sold at Streamline.  The cost, however, is less then 4 times the cost of cola at Streamline 
[image: image42.wmf]96

.

7

$

99

.

1

$

4

=

´

, so the better buy is at Bulky.

3. How much would it cost to make 30 hamburger patties with ground beef purchased from Streamline?

i. At Streamline, ground beef fro 4 patties cost $1.39.  It would take 
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to make 30 hamburgers, and
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4. How much would 30 hamburger patties cost at Bulky?

i. At Bulky, 10 patties cost $4.99, so 30 patties would cost 
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5. You need to purchase enough buns to make 30 sandwiches.  Buns com in packages of 8 or 12, depending o where you shop.  Where would you purchase the buns, and how much would they cost?  Explain.

i. At Streamline, it would take 4 packages to get at least 30 buns, at a cost of 
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(with 2 buns left over).  At Bulky, it would take 3 packages, at a cost of 
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 (with 6 buns left over).  The best buy is at Streamline (and fewer buns wasted).

6. Which store offers the best buy for Hot Dogs?  Explain.

i. At Streamline, hot dogs cost $1.49 for a package of 10, or about 15¢ a piece.  At Bulky, hot dogs cost $2.99 for a package of 20, or about 15¢ a piece.  The cost per hot dog (or unit price) is essentially the same at the two stores.

7. The students organizing the picnic decided to provide the following for each person attending the picnic:

· One 12-ounce can of cola

· 1 hot dog with bun

· 4 ounces of potato chips

The school cafeteria donated condiments (mustard, ketchup, relish, and onions), paper plates, and napkins.  The students will buy each item at whichever store has the best prices.  How much should each person attending the picnic pay in order to cover the food expenses?  Show how you determined the amount.

i. Cola- Buy one case of 24 form Bulky and one package of 6 from Streamline: $8.98
Hot Dogs- Buy 3 packages for Streamline: $4.47

Buns- Buy 4 packages form Streamline: $3.56

Potato Chip- Buy 3 packages form Bulky: $10.20

Total Cost- $27.21 

To cover expenses, each person should pay 
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Day 13: Review

Lesson Summary:


In pairs, students will work through problems that will require the use of proportional reasoning to solve.  This will aid the class in preparing for their unit assessment that they will take the following day.


Objectives:

· Student will combine all unit objectives to work thorough and solve problems.
Homework Check:


As a class we will go over each problem of the previous evening’s homework.  This will act as a review for the upcoming assessment.

Developmental Activity
Have students complete the following problems with their partners:

1. Consider the division of 100 by 15.

a. State the real number division solution__________.

b. State the integer division solution ___________.

2. What is your hourly wage if you earn $21.12 in 3.3 hours?

3. Simplify: 
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4. Speedy Spencer can type 30 words in 45 seconds.  At this rate, how many words can he type in a minute?

5. If 
[image: image50.wmf]4

-

=

x

 and
[image: image51.wmf]2

-

=

y

, what is 
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6. Read the following situation:
Shavon said:  “I have 60 books.  60% of them are biographies, 25% of them are science fiction, and the rest are art books.

Ethan said: “I have 60 books.  For every 4 biographies, I have 1 science-fiction book and 1 art book
a. Who has more art books?

7. Which brand of batteries is the best buy?

Walter’s:  8 batteries of $2.50

Long Life: 12 batteries for $4.00

All Charge: 20 batteries for $5.00
8. Consider the following problem:
Team A won 64 games in 2 seasons.  At this rate, how many games did the team win per season?

Team B won 64 games in 
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of a season.  How many games did the team win per season?
We will then go over the problems as a class as well as, review any last minute questions that the students may have.

Homework:

STUDY!
Day 14: Unit Assessment
NAME___________________________________________

UNIT ASSESSMENT
1. While watching a basketball game, Tadashi get very thirsty.  The snack stand sold drinks in four sizes:


Sorta Swig: 20 ounces for $.80

Swig: 32 ounces for $.90 


BIG SWIG: 44 OUNCES FOR $.99
Super Swig: 64 ounces for $1.25

a. Which size would give Tadashi the most refreshment for his money?  Explain how you made your decision. 

b. If the snack stand offered an 84-ounce Mega Swig, how much should Tadashi expect to pay?  Explain your thinking.

2. Adam rode his bike to the library.  The 2-mile distance took him about 10 minutes.  Adam wondered what his speed was for the trip.  Find Adam’s speed for the trip in miles per hour.

3. After testing many samples, an electric company determined that approximately 2 of every 1,000 light bulbs on the market are defective.  Americans buy over a billion light bulbs every year.  Estimate how many of these bulbs are defective.

4. At Buffalo Public School #89, Mrs. Maratto’s homeroom has 18 boys and 12 girls.

a. What is the ratio of boys to girls in Mrs. Maratto’s homeroom?

b. What is the ratio of girls to boys?
c. What is the ratio of boys to students in the class?

d. What is the ratio of students in the class to girls?

5. Suppose you make $8 for babysitting 1hour and 40 minutes.  How much are you making per hour?
6. After riding 
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 of an hour, Ramòn had gone 
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miles.  At this rate, how far will she ride in one hour?
7. In a week, the flood waters went down 
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feet.  How many feet is this per day?

8. Find the mean of the following set of numbers: -40, -60, -80, -100.
9. Ms. Brown’s paycheck sutate that she makes $850.00 per week.

a. At that rate, how much does she make each year?

b.  Ms. Brown works 40 hours per week.  How much does she make an hour?
c. If 33% of what Ms. Brown makes is deducted for taxes and social security, how much is her net pay (the amount of money she actually gets to take home with her)?

Unit Assessment Scoring Scheme

GENERAL RUBRIC
	4 POINTS
	Found the correct solution.  Contains a complete response with a clear, coherent explanation of their solution.  Also, shows an understanding of the mathematics of the given problem and shows their work.

	3 POINTS
	May not have the correct solution because of an error, but still shows an understanding of the mathematical ideas.  Doesn’t contain as complete of a response or as clear of and explanation of their solution.

	2 POINTS
	Shows some understanding of the mathematical ideas, but in an unclear way.  Contains an incomplete response or as unclear explanation of their solution.

	1 POINT
	Has major errors, has an incomplete response, very little understanding of the mathematical ideas.

	0 POINTS
	No response or irrelevant response



Each question will be scored on the four point rubric.  Therefore, the test will be out of 60 points.
RESPONSE PAGE

Why does a negative times a negative equal a positive?  

1. An approach using the distributive law:

Negative numbers need to obey the distributive law just like positive numbers.  The distribute law says that: 
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.  By the distributive law it also equals
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.  We know the first part, 
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 because of the law.  Therefore, the second part 
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 has to equal 15 in order for the distributive property to hold.  Then 
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 would equal zero and the distributive property would hold.  In conclusion, we have just shown that a negative times a negative equals a positive.
2. A realistic interpretation that involves videotaping:

Two students, Rosie who is walking forward in the tape and holds a sign saying, "I am walking forward."  Her friend, Jose, who is walking backward in the tape and is holding a sign saying "I am walking backward."  

Now playing the tapes in the normal fashion would be forward times forward (or a positive times a positive).  Julia looks like she is walking forward (the result is positive). Similarly, rewinding the tapes would be a backward times a backward (or a negative times a negative).  What would it look like the friend was actually doing?  Walking forward! 

So now one can visualize backward times backward is a forward or a negative times a negative equals a positive.

Why can’t we divide by zero? 

1. When we divide 14 by seven, for example, we are asking ourselves what times 7 equals 14.  The answer is 2 because
[image: image64.wmf]14
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. If you divide 7 by zero then you are asking the question: ‘What number times zero gives me seven?’  The answer is no number because zero times any number is zero, not seven.  Therefore, we say that anything divided by zero is undefined because it is impossible.
2. Another way to approach this problem is by thinking of division as organizing block into groups.  Let's look at some examples of dividing other numbers:
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  This means that if you had ten blocks, you could separate them into five groups of two.
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  This means that if you had nine blocks, you could separate them into three groups of three.
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  Five blocks could be separated into five groups of one.
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  Into how many groups of zero could you separate five blocks?
It doesn't matter how many groups of zero you have, because they would never add up to five since 0+0+0+0+0+0 = 0.  You could even have one million groups of zero blocks, and they would still add up to zero.  Therefore, it doesn't make sense to divide by zero since you don’t get an answer.
If I divide the fraction 
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 by 
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 and simply divide across the top and divide across the bottom as I do when I multiply, it gives me the correct answer of 4/3. 


I would explain that this works because 8 is divisible by 2 and 15 is divisible by 5.  When you flip the fraction and multiply by the reciprocal and then reduce you get 
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.  You also get the correct answer when you divide across the top and bottom because they are divisible by each other.  This is a special case and does not always work.
Why is it that we end up multiplying when we are dividing fractions? 

Multiplication and division do opposite jobs; the technical term for this is that multiplication and division are "inverse" operations.

For example, 
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Another example:

I went to a dairy farm and bought a 10-gallon canister of milk. The canister won't fit in my refrigerator, so I want to pour it into several 2-gallon jugs. How many jugs do I need?
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.  Therefore, 5 jugs are needed.
Fraction example:

I went to the store and bought 1/2 gallon of milk. The container won't fit in my refrigerator (I have a "mini-fridge"), so I want to pour it into several 1/8-gallon (one pint) containers. How many containers do I need?
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.  Therefore, 4 containers are needed.
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