Applications of Division
By

Dan Tracz

This chapter is intended not only to solidify the student’s basic division skills but will also explore many applications of division.  Two days will be spent on distinguishing the two types of division of whole numbers, integer division and real number division(one laying the foundation and one an in class investigation).  The next four days will consider the Rate Model for Division and its applications.  Various rates, such as unit price will be explored.  Days seven through eleven will deal with the concept of ratios, the Ratio Comparison Model and setting up and solving proportions.          
Unit Objective
Through the use of manipulatives, cooperative learning, and technology the students will solidify their basic division skills and also develop useful skills in the application of division.
Lesson One (11-1) Integer Division (Manipulative lesson)
Objectives:
1// Students will be able to apply integer division to real life situations.
2// Students will be able to recognize whether a problem is a real number division or integer division problem.
3//  Students will show their comprehension of integer division by taking a real number division problem and alter it to create an integer division word problem
Materials:

1// Counting chips
2// Overhead transparency
3// Overhead marker (shared by class when the transparency is passed around)
New York State Standards:

7.PS.5-Make conjectures and generalizations.
7.PS.9-Work backwards from a solution.
7.PS.11-Work in collaboration with others to solve problems.
7.PS.12-Interpret solutions within the given constraints of a problem.
7.PS.15-Choose methods for obtaining required information.
7.CM.5-Answer clarifying questions from others.
7.CN.6-Recognize and provide examples of the presence of mathematics in their everyday lives.
7.R.2-Explain, describe, and defend mathematical ideas using representations.
7.N.1-Distinguish between the various subsets of real numbers (integers, rational numbers).
7.N.12-Add, subtract, multiply, and divide integers.

7.A.6-Evaluate formulas for given input values.
Anticipatory Set:  
I will have a dozen counting chips already placed on each student’s desk when they arrive and I will have the following question on the overhead:

“How many $4 movie tickets can you buy with $11?”
Be prepared to explain your answer.

I will then give the students 2-3 minutes to work on the problem as I take attendance and walk around observing how they go about solving the problem.  I will then call on a student and have them explain their answer and then see if this response satisfies the class.

* Counting chips will hopefully illustrate why a student can’t have an answer of 2.75 tickets.
Developmental Activity:

1// I will begin by writing 11 ÷ 4 on the overhead and will call on a student to tell me the answer.  I will record his/her answer as well as record the answer from the anticipatory set.
2// Through teacher orientated instruction I will explain that 11 ÷ 4 is known as real number division and that the answer from the opening activity is known as integer division.
3// I will place the students in groups of four and will then review what n, q, d, and r are in name (with the anticipatory set problem used as a guide). Their first task will be to see if they can form/discover the general formula from these.  The counting chips will be left with the students and being in groups of four, the group will have nearly 50 at their disposal.  I will circulate and will help only if a group is completely off base.  I will have a group give me their formula and how it was received and then will go over it on the overhead for the class.
4// Students then will be asked to determine (independently) r, q, n, and d in the following problem that I show on the overhead:
100 = 7 • 14 + 2
I will circulate the room while the students work to gauge if is ok to move on.
5// I will then call on a student to answer the question.  I will then ask another student if his/her classmate is correct and to explain why or why not?
6// I will then show the students a word problem on the overhead and have them solve it in their groups.
Mr. Marleau wants to have a pizza party for his class.  He will order 2 trays of pizza for the 11 students in his class.  Assuming he does not want any pizza, how many pieces will each student have if each tray is cut into 24 pieces?  How many will each student get if Mr. Marleau changes his mind and wants his equal share of the pizza?  How are your answers different?
I will call on a different group for each part of the answer.  I will have one student in a group give me the groups solution to that particular part of the problem and then have one of his/her group members tell me how they arrived at that answer.  This is done to make sure the group is on the same page and everyone is contributing.  The same will be done for the other two parts of the problem with two other groups.  I will reveal the answers on the overhead after each part is complete.
Closure:  
Each group will be asked to complete page 594 #1 from “covering the reading” parts a and b.  In addition to this, the group will be asked to create a word problem to this question.  A transparency will be passed around for one member from each group to write their word problem under the original 45 ÷ 8.  As this is passed around I will have the students discuss as a class the solutions to #, parts a and b.  I will encourage this discussion, but at the same time will let the students draw their own conclusions as to what the difference is between real-number division and integer division.

Assessment:   
Students will be moved back into their non-group arrangement.  To ensure that the final activity is completed I will let the students know as to what I expect from them (getting the room back in order, completing the task, etc).  I will have them attempt two problems on their own to see if they grasp the material enough for me to assign homework.  Questions 5 and 6 on page 595 will gauge if the students are able perform integer division as well as if the can rightly recognize the parts of the formula.
Assignment:  Page 594 #2-4, 7, 8 
OH
11 ÷ 4 =    11/4 or 2.75 or 2¾



“How many $4 movie tickets can you buy with $11?”

You can buy 2 tickets and you still have $3 left.
Real Number division is the division of a number x by a number y and receiving the single number x/y.

Integer Division is the division of a number x by a number y and receiving two numbers, an integer quotient and an integer remainder.  This remainder must be less than y.

-Why is this so?

If the remainder is greater than or equal to y than our integer quotient is not large enough and we can fit at least one more set of y into x.
OH
For any integer division problem there is a form in which we can set up the problem.
This is known as the Quotient Remainder Formula.  It relates the dividend n, divisor d, integer quotient q, and remainder r.
-Use d, n, q, and r to create the Quotient Remainder Formula.  
$11 = $4 • 2 + $3
n = $11, d = $ 4,  r = $3 (we had $3 left over), 

q = 2 (# of tickets we can afford)

n = q • d + r

OH

Mr. Marleau wants to have a pizza party for his class.  He will order 2 trays of pizza for the 11 students in his class.  Assuming he does not want any pizza, how many pieces will each student have if each tray is cut into 24 pieces?  How many will each student get if Mr. Marleau changes his mind and wants his equal share of the pizza?  How are your answers different?

n = 24 • 2 = 48

When just the students are eating 

d = 11

q = integer from dividing 48 by 11 = 4

r = n – q • d = 48 – 44 = 4
48 = 4 • 11 + 4
When Mr. Marleau is eating with the students

d = 12

q = integer from dividing 48 by 12 = 4

r = n – q • d = 48 – 48 = 0

48 = 4 • 12 + 0

In both cases everyone can have 4 pieces of pizza.  However, If Mr. Marleau doesn’t eat any pizza there are 4 pieces left over.  If Mr. Marleau does eat his equal share of pizza then each person can have 4 pieces with none leftover from the 2 trays of pizza. 

Lesson Two (11-1) Integer Division (Cooperative investigation lesson)

Objectives:

1// Students will be able to apply the quotient remainder theorem to everyday problems.
2// Students will hypothesize about the patterns of a calendar year.  
Materials:

1// Packet of calendars
2// Problem set
3// Group member feedback page
New York State Standards:

7.PS.1-Use a variety of strategies to understand new mathematical content and to develop more efficient methods.
7.PS.4-Observe patterns and formulate generalizations.
7.PS.7-Understand that there is no one right way to solve mathematical problems but that different methods have advantages and disadvantages.
7.PS.11-Work in collaboration with others to solve problems.

7.CM.5-Answer clarifying questions from others.
7.CM.8-Formulate mathematical questions that elicit, extend, or challenge strategies, solutions, and/or conjectures of others.
7.CN.6-Recognize and provide examples of the presence of mathematics in their everyday lives.
7.N.12-Add, subtract, multiply, and divide integers.
Homework Review:

Answers to the homework will be shown on the overhead when students arrive in the classroom.  I will have a dry erase board with the homework problem numbers on it and students will be able to mark a slash next to two problems they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   
Anticipatory Set:  

I will give the following question to the students on the overhead.
“Valentines Day is next month, since today is Tuesday the 17th, what day will it fall on?”
I will then give the students 2-3 minutes to work on the problem as I circulate and observe how the students approach the problem.  I will then pick students that had two different approaches to the problem and have them explain how they solved it.  A “counting the days” method first, then a “looping” method (in terms of seven days) second.  This should get the students thinking about integer division.    
Developmental Activity:

1// I will place the students in groups of four and distribute the calendar packet as well as the “October Investigation” worksheet.  The students will be told to arrange their desks to form a square. 
2// I will discuss what I expect from them for the purposes of this cooperative investigation.  I will discuss the roles for the investigation, but will also remind the class that these are not their only responsibilities.  They need to all contribute to the process of talking about and solving the problems and that they will all be held accountable for this.  I will tell them that they will be required to sign the worksheet in the appropriate area to show that this is work that they contributed to and agreed with.     
3// I will circulate the class and watch the groups work and monitor that each group member is fulfilling his/her role.  I will only interject if a group is completely off base.  By interjecting I would only give hints.  The first being a question to prompt their thinking (i.e. How many days are there in a year?).     
4// Once the activity has been completed the reporter from each group will come up and model one of the problems on the overhead.  I will not tell each group what problem they will be responsible for in advance because I feel a group then might only do that problem.  Any questions asked by the class will be directed to the reporter but he/she may ask his group members for assistance at any time.  I’m allowing because I want some level of interdependence in my classroom.
5// I will also show the students the integer division button on their calculator.
Closure:
Each group will be asked to complete the following problem that I will place on the overhead.  
Write an equation in quotient remainder form that represents the total number of days in two years where neither of them are leap years.  Also write an equation if one of the years is a leap year.
ANS//

n = q • d + r

730 = 7 • 52 + 2
731 = 7 • 52 + 3
I will call on two groups to write their answers on the overhead.  After the groups write their answers I will ask the class if they feel whether the solutions are correct and to explain why.  I will encourage this discussion, but at the same time will let the students question each other and draw their own conclusions.  
Assessment:
Students will be moved back into their non-group arrangement.  To ensure that the final activity is completed I will let the students know as to what I expect from them (getting the room back in order, completing the task, etc).  I will show a problem on the overhead and have them attempt it on their own to see if they can apply integer division to everyday life.  By walking around while the students complete the problem I will be able to gauge if they can handle the assignment.  
Opening Day in Baseball is April 1st.  This is seventy four days away from today.  On what day of the week is opening day given today is Tuesday?
Assignment:  
Problem Set 11-1
Complete group evaluation
OCOTBER IVESTIGATION
In your group, you will all have an assigned role:

Reader:  Will read the questions from this investigation.

Recorder:  Will write the groups responses to the questions.

Coordinator/Quality Controller: Will be responsible for keeping the group on task and working towards the goal of the investigation.

Presenter:  Will discuss one question and your group’s response to that question with the class.

Everyone in the group is expected to work on the questions and contribute to discussion within the group.
1// What do you notice about the month of October from the years 2000-2003?  

      Do you notice any patterns?
      Why do you think this is?
2// Can you think of a mathematical way to express your answer (formula or equation)?
3// Is there anything different about October of 2004?  If so, what?
     Why do you think this is?

4// Can you think of a mathematical way to express your answer from #3(formula or      

      equation)?

I  __________________________   , agree to the answers on this packet.                  
I  __________________________   , to the answers on this packet.     
I  __________________________   , to the answers on this packet.                         
I  __________________________   , to the answers on this packet.                         
Name:

Problem Set 11-1
Due: Tomorrow

1// A carpet runner is 54 inches long.  How many feet long is the runner?  Do you have a 

     remainder?  If so, what is does it represent?

2// How many minutes are there in 3 hours 16 minutes?

3// Write a word problem involving 50 divided by 7 for the following answers:

a//  7

b//  8  


c//  7 and 1/7


d//  1

4// How many years and days are in 930 days if 

a// One of the years is a leap year?


b// None of the years is a leap year?

Name:

Name of your group members:

Please complete the following about the group experience today:
Did Your Group:

YES

SOMETIMES


NOT AT ALL

1// Listen?

2// Talk about the task?

3// Cooperate?

4// Suggest good ideas?

5// Finish the task?

What went well?

What do you wish you could have done differently? 
Lesson Three (11-2) The Rate Model for Division  (Technology lesson)
Objectives:

1// Students will be able to calculate many different kinds of rates.
2// Students will be able to construct a definition in their own words for the Rate Model     for Division.
3// Students will be able to use the rate model for division to determine the price of a     product per unit (unit cost).
Materials:

1// Sheets with individual 3 test score summation.
2// Test average sheets
3// Shopping ad worksheet(s)
4// TI-73 calculator
New York State Standards:

7.PS.11-Work in collaboration with others to solve problems.

7.PS.12-Interpret solutions within the given constraints of a problem.
7.N.12-Add, subtract, multiply, and divide integers.

7.CM.5-Answer clarifying questions from others.
7.CN.9-Recognize and apply mathematics to other disciplines, areas of interest, and societal issues.
7.N.6-Recognize and provide examples of the presence of mathematics in their daily lives.
7.M.5-Calculate unit prices using proportions.
7.N.6-Compare unit prices.
Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework as well as collect the group evaluation forms.  I will then work two (possibly three) of the most requested homework problems.   

Anticipatory Set:  

Students will each be given the added scores of the previous three tests and will be asked to find their average score per test to the nearest hundredth.  

I will then give the students 2-3 minutes to work on the problem as I circulate and observe how the students approach the problem.  I will write a random sum on the overhead and tell the students that this is the sum of my three test scores, how do I find out my average grade per test.  This is done so I won’t be putting a student on the spot to tell the class his/her test scores.  This activity will get them thinking about averages, which are rates. 
Developmental Activity:
1// I will begin class by discussing averages with the class.  I will ask the class to tell me any other averages they can think of.  This list will be compiled on the overhead for the students to see.  
2// I will explain that these are also known as rates and that we can divide as we did in the anticipatory set to calculate them.  I will show the definition of a rate on the overhead and that one of these compared units will always be per (1) unit (as a base).  This will be stressed at several points.  This will be illustrated by 2 examples, one by teacher centered instruction and one by a more student centered instruction.  For the first example, I will ask the class for input and lead them towards solving the problem but I will not solve it for them.  I will, for example, ask questions such as “by this definition of a rate, it says a relation between 2 quantities, how do I show this relation?  Now what would I do to find this average rate?”  The second question I will let the students attempt on their own while I circulate the class checking to see if most students get the process before moving on.  I will then call on a student to walk me through the process then ask if the class agrees.      
3// I will introduce this concept as the Rate Model for Division and define it mathematically.  Students will be pushed towards creating the class definition of this (more prompts).  
4// The students will then be given calculators and a sheet that has each of their test averages that they just calculated on it.  The students names will not be next to each test average (again, I do not want to embarrass anyone).  I will ask them to complete questions 1-3.  My  students regularly have access to the TI-73’s so I will not take time to review the procedures for calculator use, but if a student has a question, I won’t have a problem answering it.  I will walk around and make sure that the students are completing the task and once they have I will call on a student for an answer.  I will ask if the class agrees with this answer.  If there are no disagreements about the solution I will ask the class what we just calculated.  The first answer was a student’s average score per test and the second answer was a class’ average score per test.  The students should realize that this is still an average score per test, but it is the class’ average score per test.  I will also ask how many tests we are counting.  The students should realize that these 21 entries are sets of three tests but that they are already averaged so we need only to divide by 21 instead of the 63 total tests that were administered.
5// I will then discuss unit cost and explain how practical it is when shopping so the students can see how helpful this process can be in everyday life.  First I will tell the students that the unit cost is the cost per (1) unit and then ask them if they know what would be the divisor and what would be the dividend.  I will also ask what a lower unit cost means. 
6// I will place the students in groups of four and will then give them a worksheet with similar items and they will be asked to calculate which is a better buy.  I will give the students about 10 minutes to work on the activity and will circulate the room and help any groups that are having trouble.  I will slowly reveal the answers to the questions as they work so they can check and ask questions about their work.   
Closure:
I will place the “what are some averages” sheet back on the overhead and have the groups tell me what the units are for each average and then illustrate it with an example.  I will call on two group members per question (one for the units and one for the example) and a different group for each question.  Other students may question and discuss the group I called on answers.  I will encourage this discussion, but at the same time will let the students question each other and draw their own conclusions.
Assessment:
Students will be moved back into their non-group arrangement.  To ensure that the final activity is completed I will let the students know as to what I expect from them (getting the room back in order, completing the task, etc).   I will place a problem on the overhead and have them attempt it on their own to see if they can apply the rate model for division.  By walking around while the students complete the problem I will be able to gauge if they can handle the assignment.  
In 1999 Mike Piazza signed a seven year contract with the New York Mets for $91 million.  His previous contract was a 2 year contract with the Los Angeles Dodgers for $15 million. Which is the better contract for Piazza?  
Assignment:  Page 599 # 1-4, 6, 11-14
WHAT ARE SOME AVERAGES?
EXAMPLES
Test Average





85
(score per test)




85 points per test












Batting Average




.313
(number of hits per (1) at-bat)

.313 hits per at-bat
Gas mileage





24 MPG

(miles per (1) gallon)


     24 miles per gallon
Velocity






65 mph
(miles per (1) hour)



65 miles per hour
Wages/Pay




$80 made in 4 hours
(money earned per (1) hour)


$20 per hour
OH

What is a rate?
A rate is a relation of two quantities that are measured in different units.

1// A car is driven 240 miles in 6 hours.  What is the average rate?
The units in both quantities we want to find a relation in are indeed different.  One being distance (miles) and the other time (hours).  
The unit of the answer will be miles/hour, so we will divide miles by hours.

240 miles/6 hours = 40 miles/hour

* miles/hour means miles per hour.

OH
2// There are 165 seventh graders to be assigned to 6 math classes.  What is the average number of students per class?
Since the units of the answer will be students/class, we divide the number of students by the number of classes.

165 students/ 6 classes = 27.5 students/class

So in general what can we say about a rate for two quantities a and b? 
The Rate Model for Division:

If a and b are quantities with different units, then a/b is the amount of quantity a per quantity b
Student averages for first three exams

1//  93.67

2//  85.00

3//  83.00

4//  79.33

5//  68.67

6//  98.00

7//  78.67

8//  81.67

9//  75.00

10//  84.33

11//  58.67

12//  96.67

13//  90.00

14//  65.67

15//  75.67

16//  81.67

17//  69.67

18//  67.67

19//  68.00

20//  74.67

21//  75.33

1// What is the average of these scores?

2// Is this answer a rate?  If so, what are your units?

3// How many tests are we taking an average of?  Do we divide by this?  Why or why    

     not?

Lesson Four (11-3) Division of Fractions

Objectives:

1// Students will be able to use the rate model for division.
2// Students will be able to discuss how and why division and multiplication by reciprocal are related.  
Overview:

Through cooperative learning students will learn that multiplication (by an inverse) and division can be used interchangeably.  
Materials:

1// TI-73 calculator
New York State Standards:

7.PS.7-Understand that there is no one right way to solve mathematical problems but that different methods have advantages and disadvantages.
7.PS.11-Work in collaboration with others to solve problems.
7.CN.3-Recognize connections between subsets of mathematical ideas.
7.CN.6-Recognize and provide examples of the presence of mathematics in their everyday lives
7.R.4-Explain how different representations express the same relationship.
7.M.9-Increase their use of mathematical vocabulary and language when communicating with others.
Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   

Anticipatory Set:  

Students will be asked to solve the following question;
Mary sold 7 sweaters in a ½ day.  At this rate, how many sweaters will she sell in a full day?
Developmental Activity:
I will ask a student for the answer to this rate question as well as how and why?  I will then ask if anyone else had an alternative method for solving the above problem.  Hopefully a student will realize that they can multiply seven by two to get the projected total of sweaters sold for a full day.  I will ask how can it be possible to get the same answer when multiplying 7 by 2 that we get when we divide 7 by ½.  I will then in a teacher orientated way review the term reciprocal with the students.  Through cooperative learning my students will be multiplying an integer by a fraction and then dividing that same integer by the reciprocal of that fraction. Students will discover that dividing and multiplying by a reciprocal are one in the same.  Questions will be mostly rate problems.  This will be done to build on what they were doing in the previous lesson.  A more general process will be formalized (Algebraic Definition of Division).  At the close of class I will tell them that they are going to have a small quiz tomorrow involving the rates. 
Your Response Questions:
I anticipate that even though the students are going to work through a problem by multiplying by a reciprocal instead of dividing they still will have questions as to why this is possible.  I will address this in the previous examples (anticipatory set and first part of the developmental activity).  I will show how multiplication and division are really “opposite” jobs in the same manner that we learned addition and subtraction are.  I will explain that the technical names for these are “inverse operations”.  
          Showing 6 • 7 = 42 and that 42/7 = 6 illustrates this relationship quite well.  
I will also introduce that division by zero is not allowed.  I will revisit our counting chip experience on day one and explain that 10/5 is seeing how many times we can fit 5 into 10.  Now if were going to divide 10 by 0 we would be trying to see how many times we can fit 0 into 10.  We can’t measure this so there is no way for us to receive a solution so the result of this operation is something we call “undefined”.  Since this is not an easy concept to understand I will offer an alternative explanation.  I will show that 25/5 is really asking what number when multiplied by 5 gives us 25.  I will then write 25/0.  The students should ask themselves what number when multiplied by 0 will give us 25.  The students should then see there is no answer because nothing multiplied by 0 will give 25.  Students will then be asked to explain this concept to a neighbor.   
Assignment:  
Page 603 #1-3, 8, 9
Lesson Five (11-3) Division of Fractions (fraction by a fraction)

Objectives:

1// Students will be able to use the rate model for division.

2// Students will be able to discuss how and why division and multiplication by reciprocal are related.  

Overview:

Through cooperative learning students will apply what they know about the properties of multiplication and division to divide a fraction by a fraction.  The students will be able to show me their understanding of rates and unit price by explaining their thought process in a written assessment.
Materials:

1// TI-73 calculator

2// Alternative Assessment #1
New York State 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.PS.12-Interpret solutions within the given constraints of a problem.
7.N.12-Add, subtract, multiply, and divide integers.
7.CN.6-Recognize and provide examples of the presence of mathematics in their everyday lives
7.CM.1-Provide a correct, complete, coherent, and clear rationale for thought process used in problem solving.
7.CM.2-Provide an organized argument which explains rationale for strategy selection.
7.M.5-Caculate unit prices using proportions.
7.N.6-Compare unit prices.

7.M.9-Increase their use of mathematical vocabulary and language when communicating with others.

Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   

Anticipatory Set:  

Students will be asked to solve the following question;
Simplify (2/3)/ 11 by a method we used yesterday.

Developmental Activity:
I will have a student describe how they did this problem for the class not only as a review of yesterday but also as a review of multiplication of fractions.  I will leave the worked problem on the overhead and have the students attempt in their groups some rate problems that involve two fractions (these will be on the overhead underneath the worked problem from the anticipatory set).  I will give the students about 10 minutes to work on the activity and will circulate the room and help any groups that are having trouble.  I will slowly reveal the answers to the questions as they work so they can check and ask questions about their work.   
Your Response Questions:
Some students when dividing a fraction by a fraction may notice that when they divide across the numerator, then divide across the denominator and then divide the result they would get the same answer as if they simply multiplied the numerator by the reciprocal of the denominator.  I would show them how this method can be somewhat cumbersome.  That we would have to divide three times and in this process be dividing a decimal by a decimal.  We then lose our fractional representation of the problem.  I will explain that we sometimes want this fraction because a decimal is really just an approximation.  
Assignment:
Page 603 # 4-7, 10-12
Alternative Assessment #1:
The following question will be passed out to the students and they will work on it independently:

I went to the grocery store last night to buy an apple pie and was I ever confused.  There were quite a few apple pies to choose from and they all varied in size (ounces) and in price.  They were all made by the bakery so I’m sure they all taste the same.  So I’m going to go again tonight, does anyone have any suggestions on what I should do, if I want to be a smart shopper, when choosing a pie based on price and size?  What should I look for (what is this called)?
Alternative Assessment #1 Scoring Rubric:
For 3 points:

The student identifies that what I’m looking for is a unit price.  A      

                                    good explanation is given, with evidence of a high-level of     

                                    understanding.  This explanation includes how to find the unit 
                                    price and that the best unit price is one that is the lowest price per 

                                    unit or in this case ounce.  
For 2 points:

The student identifies that what I’m looking for is a unit price.  An      

                                    explanation is given, with evidence of a good-level of     

                                    understanding.  This explanation includes a small 

                                    misinterpretation of how to find the unit 

                                    price or that fails to recognize the best unit price is one that is the 

                                    lowest price per unit or in this case ounce (i.e.  We would choose  

                                    the largest unit price if we were a smart shopper).  There is only 1 
                                    of these misinterpretations.  

For 1 point:

The student identifies that what I’m looking for is a unit price or  

                                    an explanation is given, with evidence of some-level of     

                                    understanding.  This explanation includes 2 or more 

                                    misinterpretations.  
0 points:  

No relevant response is given, or the page is left blank. 
Lesson Six (11-4) Division with Negative Numbers

Objectives:

1// Students will work with positive and negative numbers while dividing and will be able 

     to interpret whether their solution is positive or negative.
2// Students will be able to use the rate model for division.
Overview:

Students will work in groups to develop an understanding of the relationship of positive and negative numbers through division. 

Materials:

1// TI-73 calculator
New York State Standards:

7.PS.3-Understand and demonstrate how written symbols represent mathematical ideas.
7.PS.11-Work in collaboration with others to solve problems.

7.PS.12-Interpret solutions within the given constraints of a problem.
7.CN.6-Recognize and provide examples of the presence of mathematics in their everyday lives
7.R.4-Explain how different representations express the same relationship.
7.N.12-Add, subtract, multiply, and divide integers.

7.M.9-Increase their use of mathematical vocabulary and language when communicating with others.
Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will also pass back the students quizzes.  I will then work two of the most requested homework problems as well as go over the quiz.   

Anticipatory Set:  

Students will be asked to solve the following question;

Multiply the following

-6 • 3


-5 • -5


-6 • 0

-6 • 1/3


-5 • -1/5

-11 • 1/2 

Developmental Activity:
The class will be get into their assigned groups of four and I will place a transparency for a 5 day weather outlook from a local newspaper on the overhead.  Students will find the average high temperature which will be a positive total divided by 5 and the average low temperature which will be a negative total divided by 5.  Once the class has completed the task I will have a class discussion as to what positive and negative responses mean.  I then will have the groups work on a problem that shows how a negative divided by a negative yields a positive outcome.  (Students previously learned how multiplication and division are inverses but it will be reiterated how this property of division is also common to multiplication).  I will place a problem on the overhead that shows that for the week of Geoff’s birthday he received $140 in gifts from his family which he promptly put in his bank account.  I will then ask what Geoff’s average gain was per day.  I will then ask the students to look at Geoff’s bank account 7 days ago (-7 days) and to tell me how much he had then (-$140).  I will have them compare both rates.  They will be able to notice that both these rates are equal.  (The second explanation is in “your response questions”).
$140 more
=
$140 less
      


7 days later

7 days ago
Assignment:  
Page 608-609 # 1-7, 9-11, 15
Your Response Questions:

 During this lesson I will explain to the students why we receive a positive answer when we multiply (or divide) two negative numbers.  I will do this by expressing the same problem two different ways with the same answer (see above).   Since this is not an easy concept to understand I will offer an alternative explanation.  I will ask if the students have ever heard of the expression “double negative”.  I will then give them an example of a double negative and explain how that situation is positive.  The expression “I don’t want nothing” is a double negative.  This sentence has two negatives in it.  They are don’t (-) and nothing (-).  But this sentence yields a want or a positive action.  If you don’t want nothing, you must want the opposite of you don’t want.  The opposite of nothing is something, so you indeed want something.  In this case wanting (+) something is positive and this shows how two negatives are equivalent to a positive.  Students will then be asked to explain this concept to a neighbor.   
Lesson Seven (11-5) The Ratio Comparison Model for Division

Objectives:

1// Students will be able to differentiate between a rate and a ratio.
2// Students will be able to apply the Ratio Comparison Model for Division. 
Overview:
Students through teacher orientated instruction and cooperative learning will differentiate between a rate and a ratio.  Students will also use the Ratio Comparison Model for Division by comparing the estimated populations of countries in the year 2000.    
Materials:

1// TI-73 calculator
2// Population sheet for the year 2000
New York State Standards:

7.PS.11-Work in collaboration with others to solve problems.

7.PS.12-Interpret solutions within the given constraints of a problem.
7.RP.7-Devise ways to verify results or use counterexamples to refute incorrect statements.
7.CN.3-Recognize connections between subsets of mathematical ideas.
7.N.12-Add, subtract, multiply, and divide integers.
Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   

Anticipatory Set:  

Students will be asked to solve the following question;

If you have 97 hits in 315 at-bats, what is your batting average?
Developmental Activity:
After the students find the rate I will ask them what it represents.  The students should realize that this is the number of hits per at-bat (roughly .308 hits per one at-bat).  I will then ask the students if they normally think of an average that way.  Getting .308 of a hit per at-bit is odd and I will ask them if they can think of anything else when they see this decimal.  I will prompt the students if necessary to get percent as a response.  I will also explain through teacher orientated instruction that many of the rates are actually not rates at all and are something else that lack units.  I will introduce these as ratios.  I will then give the students the definition of a ratio and a ratio comparison.  I will write several ratios and rates on the overhead and have the students distinguish between the two.  The students will then be asked to express the problem from the anticipatory set as a ratio.  I will write the class agreed upon response on the overhead next to the anticipatory set rate (with units).  This will illustrate the difference between a rate and a ratio.  Student will then be given a sheet with the estimated populations of countries in the year 2000.  They will be placed into groups and asked to calculate and explore several ratios by comparing the estimated populations of countries throughout the world.  
Assignment:  
Page 613 # 1-5, 8, 12, 14
Lesson Eight (11-6) Proportions

Objectives:

1// Students through teacher and student orientated instruction will be able to recognize 
     and solve problems involving proportions in real life situations.
2// Students will be able to solve proportions by using the Multiplication Property of 

     Equality.   

Overview:

Through teacher orientated instruction and cooperative learning students will find equivalent fractions/ratios and use them to set up and solve proportions.    
Materials:

1// TI-73 Calculator 
2// Equivalent fractions worksheet
3// Setting up and solving proportions worksheet 
New York State Standards:

7.PS.10.-Use proportionality to model problems.
7.PS.11-Work in collaboration with others to solve problems.

7.RP.7-Devise ways to verify results or use counterexamples to refute incorrect statements.
7.CN.5-Understand how concepts, procedures, and mathematical results in one area of mathematics can be used to solve problems in other areas of mathematics.
7.R.4-Explain how different representations express the same relationship.
7.N.12-Add, subtract, multiply, and divide integers.
7.A.4-Solve multi-step equations by combining like terms, using the distributive property, or moving variables to one side of the equation.
Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   

Anticipatory Set:  

Students will be asked to solve the following question;

In our class, what is the ratio of boys to total students?  What is the total of girls to students?
Developmental Activity:
I will ask the students if the two ratios they found are equivalent.  The students will then complete a worksheet in their groups that requires them to identify (by circling) equivalent fractions.  I will then go over the worksheet with the class and explain how these are called proportions.  I will define a proportion with the class, and then show them more examples as well as non-examples of proportions.  I will then through a teacher orientated instruction solve a proportion (by using the Multiplication Property of Equality).  In their assigned groups, I will have the students talk about how they would check this answer.  Students will then be given a word problem that involves setting up proportions with equal rates.  They will apply their knowledge of rates to solving a proportion.  Students will complete the setting up and solving proportions worksheet, I will leave the worked example on the overhead for the first few problems and will then slowly reveal the answers to the questions as they work so they can check and ask questions about their work.  At the end of class I will tell the students they will have a quiz tomorrow on proportions.     
Assignment:  
Page 618 # 1-3, 6, 8, 10-13
Lesson Nine (11-7) The Means Extremes Property

Objectives:

1// Students will be able to solve proportions by using the Means Extremes Property.
2// Students through teacher orientated instruction and cooperative learning will be able  

     to recognize and solve problems involving proportions in real life situations.
Overview:

Through reading and cooperative learning students will solve proportions by using the Means Extremes Property.  The students will be able to show me their understanding of proportions by explaining their thought process in a written assessment.
Materials:

1// TI-73 Calculator 
2// Transparencies
3// Alternative Assessment #2
New York State 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 there is no one right way to solve mathematical problems but that different methods have advantages and disadvantages.
7.PS.11-Work in collaboration with others to solve problems.

7.PS.12-Interpret solutions within the given constraints of a problem.
7.RP.7-Devise ways to verify results or use counterexamples to refute incorrect statements.
7.CM.1-Provide a correct, complete, coherent, and clear rationale for thought process used in problem solving
7.CM.2-Provide an organized argument which explains rationale for strategy selection.
7.CM.5-Answer clarifying questions from others.
7.N.12-Add, subtract, multiply, and divide integers.
7.A.4-Solve multi-step equations by combining like terms, using the distributive property, or moving variables to one side of the equation.

Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   
Anticipatory Set:  

Students will be asked to solve the following question;

Last week, Sheila earned $7.25 baby-sitting for 3 hours.  At this rate, how long will she have to work to earn enough to buy a radio costing $39.95?
Developmental Activity:
I will have the students read the first page and a half of lesson 11-7 (pages 620-621).  I will select a student to read roughly a paragraph (constantly changing to ensure students are paying attention).  After the reading I will have the students summarize the readings verbally in their assigned groups.  I will show a proportion on the overhead and ask the students for suggestions on how to solve it and work through the proportion by teacher orientated instruction.  I will then have the students complete #1 on page 622.  Before moving on, I will check for class understanding by calling on each group to answer a different part of #1 and explain their answer to me.  Any question the class has will first be directed the group presenting and if they are unable to answer I will then take the lead.  The groups will then work on questions 11-14 in their groups while I circulate the class.  I will slowly reveal the answers to questions 11-14 as they work so they can check and ask questions about their work.  Each group will then work on an assigned problem (Either #2, 5, 17, or 18).  A recorder from each group will write the group’s response to their assigned problem on a transparency and another group member will be asked to present it to the class.  The other two group members will field questions from the rest of the class.         
Alternative Assessment #2:
The following question will be passed out to the students and they will work on it independently:
 I’m going to Boston this weekend.  I know my car can go 320 miles on 15 gallons of gas.  I would like to know if I can make the 480 mile trip on a full tank (20 gallons of gas).  Is this possible?  If not how much gas would I need?  Explain how you arrived at your answer(s)?    
Alternative Assessment #1 Scoring Rubric:
For 3 points:

The student correctly states that it is not possible for my car to  

                                    make the trip on one tank of gas.  A correct response of 22.5   

                                    gallons is obtained as well as an explanation/work as to how the 

                                    answer was obtained.  

For 2 points:

The student correctly states that it is not possible for my car to  

                                    make the trip on one tank of gas.  The student’s explanation is 

                                    incomplete or the number of gallons is incorrect.  The student 

                                    shows a good/fair understanding of the process of solving a  

                                    proportion.

For 1 point:

The student is incorrect by stating this is possible and incorrectly  

                                    sets up a proportion to prove their answer (or is incorrect in    

                                    another method or method of reasoning they have tried). The 

                                    student shows some/little understanding of the problem.  He/She 

                                    knew to set up a proportion but set it up incorrectly.  

0 points:  

No relevant response is given, or the page is left blank. 
Assignment:     Page 623, #3, 6-9, 15, 16
Lesson Ten (11-8) In Class Activity/Proportions in Similar Figures

Objectives:

1// Students will be able to show their comprehension of proportions by calculating the 
     missing lengths in similar figures.  
2// Students will be able to show that the ratios of corresponding lengths are equal in 
     similar figures. 

Overview:
Through cooperative learning students will be able to recognize and then verify that in similar figures, the ratios of the corresponding lengths are equal.  Students will also calculate the lengths of missing sides of similar figures by setting up and solving proportions.
Materials:

1// TI-73 Calculator
2// Rulers
New York State Standards:

7.PS.10-Use proportionality to model problems.
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.11-Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols, and technical writing.
7.CN.5-Understand how concepts, procedures, and mathematical results in one area of mathematics can be used to solve problems in other areas of mathematics.  
7.N.12-Add, subtract, multiply, and divide integers.

7.A.4-Solve multi-step equations by combining like terms, using the distributive property, or moving variables to one side of the equation.

7.M.1-Calculate distance using a map scale.

Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will also pass back the students quizzes.  I will then work two of the most requested homework problems as well as go over the quiz.   

Anticipatory Set:  

Students will be asked to solve the following question;

On a road map, one inch represents 14 miles.  The map distances between certain cities are listed below.  Estimate the actual distance.
Cincinnati, OH, and Lexington, KY:  5 ½ inches

Bangor, ME, and Lewiston, ME:  7 ½ inches
Developmental Activity:
I will place the students in groups of four and have them open their textbooks and work on the In Class Activity on page 625.  Each of the four students will have a job within the group.  A student will be in charge of each of the following; materials, recording answers, time keeper/ task manager, and presenter.  The presenter from each group will present their groups answers to the class.  The discussion of the fourth question will lead to the conclusion that in similar figures, ratios of corresponding lengths are equal (I will refine the students response to this).  I will model this through teacher orientated instruction by using two squares.  I will then place two similar triangles on the overhead and ask the groups name their corresponding sides in order of their lengths.  I will then show the groups two similar trapezoids and have the groups explore finding the measure of two sides.        
Assignment:  
Page 628 #3-5, 7, 10-12
Lesson Eleven (11-9) Proportional Thinking

Objectives:

1// Students will be able to solve the same proportion in different ways. 
2// Students will be able to solve proportions by using proportional thinking (estimating). 

Overview:

Students through teacher orientated and student orientated instruction will be able to estimate an answer to a proportion without solving an equation.  Students will demonstrate their ability to estimate by solving proportions in various ways and comparing the results with their classmates (some will solve by Means Extremes Property).

Materials:

1// TI-73 Calculator
2// Transparencies
New York State Standards:

7.PS.7-Understand that there is no one right way to solve mathematical problems but that different methods have advantages and disadvantages.
7.PS.11-Work in collaboration with others to solve problems.

7.PS.17-Evaluate the efficiency of different representations of a problem.
7.CM.5-Answer clarifying questions from others.
7.CM.7-Compare strategies used and solutions found by others in relation to their own work.
7.N.19-Justify the reasonableness of answers using estimation.

7.N.12-Add, subtract, multiply, and divide integers.

7.A.4-Solve multi-step equations by combining like terms, using the distributive property, or moving variables to one side of the equation.

Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   

Anticipatory Set:  

Students will be asked to solve the following question;

If Owen buys 2 hockey tickets for $121, how much will it cost him if he wants to buy 4 tickets?
Developmental Activity:
I will ask the students if they can think of a way to solve this proportion without solving an equation.  I will ask them if they can estimate what the answer will be.  I will discuss this method of thinking with the students defining/calling it proportional thinking.  I will model a less obvious problem through teacher orientated instruction, asking for student’s ideas.  In their assigned groups students will complete page 632 # 1-3, 8 and 9.  I will slowly reveal the answers for 1-3 as they work so they can check and ask questions about their work.  The recorder of each group will write the groups responses to 8 and 9 on a transparency and two other group members will present a response to one of the questions (one for part a and one for part b).  Two groups will present question 8 and two groups will present question 9, thus showing that they can solve the same problem in different ways.         
Assignment:  
Page # 5, 7, 11-14
Lesson Twelve – Chapter Review

Materials:

1// Chapter review worksheet 

2// TI-73 Calculator  

New York State Standards:

7.PS.11-Work in collaboration with others to solve problems.
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.5-Answer clarifying questions from others.
Homework Review:

Answers to the problem set will be shown on the overhead when students arrive in the classroom.  Students will be able to mark a slash next to two problems on the dry erase board that they would like to see worked on the overhead.  While the students are doing this I will take attendance and walk around and check to see if each student has completed the homework.  I will then work two (possibly three) of the most requested homework problems.   

Developmental Activity:
I will place the students into groups of four and have them work on the chapter review.  The chapter review will contain a variety of problems from each section of chapter 11.  In the last 15 minutes of class I will field any questions the students may have on the review/chapter.  I will hand out an answer key to the review sheet at the end of class for students to study (in case I do not complete the review in class).
Assignment:  
Study the review sheet and study for tomorrow’s exam.
Name:__________________
Score:     /52
Chapter Eleven Exam

SHOW ALL WORK: A CORRECT ANSWER ALONE WILL NOT RECEIVE CREDIT
[7] 1// In six seasons with the Los Angeles Dodgers, Mike Piazza hit 177 Home Runs.  In seven seasons with the New York Mets he hit 220 Home Runs.  What was his average home run total per season for each team?  For which team did he have a better Home Run rate per season?

[4] 2// Compare Piazza’s Home Run rate with the Mets to his Home Run rate with the Dodgers.   
[4, 4] 3// Give the answer to 50 divided by 12:
A// as a real number division.
B// as integer division.
[3, 3, 3] 4// Simplify.
A//    ¾                          
     10




           8
B//    __3___
           7
           5

C//     -2/5                          
       -10

[4] 5// On seven consecutive days, the low temperatures in Toronto were 2° C, -5° C, -6° C, 0° C, -6° C, 3° C, -1° C. What was the mean low temperature for the week (seven days)?
[6] 6// Mr. Sanderson bought a bag of 100 treats for his class.  If there are 23 students in his class, how many treats should each student get?  How Many treats will be left over? 
[6] 7// The triangles below are similar.  

     If AB = 3, AC = 5 and ED = 6, what is DF?
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5


   


    B
                  C

F
[3, 3, 2] 8// The Primeau’s went to the grocery store.  An 18-oz box of Cinnamon toast crunch costs $3.19, and a 24-oz box costs 3.99.
A// Give the unit cost of the 18-oz box to the nearest tenth of a cent.

B// Give the unit cost of the 24-oz box to the nearest tenth of a cent.

C// Based on unit cost, which box of cereal is the better buy? 

Chapter Eleven Exam

Answer key (52 points)
 [7] 1// In six seasons with the Los Angeles Dodgers, Mike Piazza hit 177 Home Runs.  In seven seasons with the New York Mets he hit 220 Home Runs.  What was his average home run total per season for each team?  For which team did he have a better Home Run rate per season?

[+3]
  177 Home Runs   =   29. 5 Home Runs per Season    (Dodgers)

     6 Seasons

[+3]       220 Home Runs   =   31.43 Home Runs per Season    (Mets)

     7 Seasons

[+1]
Piazza had a better rate of Home Runs per season as a New York Met.
[4] 2// Compare Piazza’s Home Run rate with the Mets to his Home Run rate with the Dodgers.   

[+2]             220  = 1.24  

       177
[+2]       So Piazza’s Home Run total with the Dodgers was 1.24 times his Mets totals.
        177  = .80  

        220

So Piazza’s Home Run total with the Dodgers was 80% of his Mets totals.

Either answer is correct.
Since info is needed from #1 I will not penalize them on #2 if they get #1 incorrect.  They need only apply that incorrect info to #2.
[4, 4] 3// Give the answer to 50 divided by 12:

A// as a real number division.

[+2]   50/12 

[+2]   4.17 

B// as integer division.

[+2]  50 = 12 • 4 + 2

[+2]  quotient 4, remainder 2
[3, 3, 3] 4// Simplify.

A//    ¾                          
     10





[+2]     ¾ • 1/10      OR    ¾  ÷ 1/10
[+1]   3/40
OR

[+3]    3/40 and explanation of how they entered it in the calculator.
           8
B//    __3___
           7

           5

[+2]    8/3 • 5/7      OR    8/3 ÷ 7/5

[+1]   40/21

OR

[+3]    40/21 and explanation of how they entered it in the calculator.
C//     -2/5                          
       -10





[+2]     -2/5 • -1/10      OR   -2/5  ÷ -1/10

[+1]   2/50
OR

[+3]    2/50 and explanation of how they entered it in the calculator.
[4] 5// On seven consecutive days, the low temperatures in Toronto was 2° C, -5° C, -6° C, 0° C, -6° C, 3° C, -1° C. What was the mean low temperature for the week (seven days)?

[+2]       2 + -5 + -6 + 0 + -6 + 3 + -1     =  -13 

     7                                        7
[+2]      -1.86° C  or  -2° C
[6] 6// Mr. Sanderson bought a bag of 100 treats for his class.  If there are 23 students in his class, how many treats should each student get?  How Many treats will be left over? 
[+4]    100 = 23 • 4 + 8

[+2]     4 treats each, 8 treats leftover
OR
[+6]  4 treats each, 8 treats leftover and explanation of how they entered it in the calculator (integer division).  
[6] 7// The triangles below are similar.  

     If AB = 3, AC = 5 and DE = 6, what is DF?
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            X

F
[+3]

AB  =    AC     OR/AND         3    =      5   


DE
  DF
                        6            X    
[+2]

3X = 30       OR   (6X) • 3 =  (6X) • 5



        6
               X

[+1]

      X = 10

[3, 3, 2] 8// The Primeau’s went to the grocery store.  An 18-oz box of Cinnamon toast crunch costs $3.19, and a 24-oz box costs $3.99.

A// Give the unit cost of the 18-oz box to the nearest tenth of a cent.

[+2]  $3.19
         18-oz

[+1]  17.7 cents per ounce
B// Give the unit cost of the 24-oz box to the nearest tenth of a cent.

[+2]  $3.99
         24-oz

[+1]  16.6 cents per ounce

C// Based on unit cost, which box of cereal is the better buy? 

[+2] The 24-oz box









