APPLICATIONS OF DIVISION

By:  Richard Weber


This unit is developed to teach students the application of division and how it relates to the real world.  The unit is divided into sections which include the concepts:  Integer Division, Rate Model for Division, Division of Fractions, Division with Negative Numbers, Ratio Comparison Model for Division, Proportions, Means-Extremes Property, Proportions of Similar Figures and Proportional Thinking.  Students will explore these sections to gain a deeper understanding of division.  

Unit Objective
Through the use of manipulatives, technology and cooperative learning the students will develop useful skills in the applications of division.   

Richard Weber


Unit Plan



11/27/05

Lesson Topic:  Integer Division (Manipulative Lesson)
Grade Level: 7
Materials:  Connecting Cubes, Calculator, Textbook
Lesson Objectives:

· Students will be able to solve division problems using connecting cubes

· Students will be able to solve division problems using the Quotient-Remainder Formula 

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. 6:  Represent problem situations verbally, numerically and algebraically.

· 7. PS. 11:  Work in collaboration with others to solve problems.
· 7. PS. 14:  Determine information required to solve the problem.

· 7. RP. 1:  Recognize that mathematical ideas can be supported by a variety of strategies.

· 7. CM. 4:  Share organized mathematical ideas through the manipulation of objects, numerical tables, drawing, 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. CM. 10:  Use appropriate language, representations, and terminology when describing objects, relationships, mathematical solutions, and rationale.

· 7. CM. 11:  Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols, and technical writing.

· 7. CN. 1:  Understand and make connections among multiple representations of the same mathematical idea.
· 7. CN. 3:  Connect and apply a variety of strategies to solve problems.

· 7. CN. 6:  Recognize and provide examples of the presence of mathematics in their daily lives.

· 7. R. 1:  Use physical objects, drawings, charts, tables, graphs, symbols, equations, or objects created using technology as representations.
· 7. R. 8:  Use representation as a tool for exploring and understanding mathematical ideas.

· 7. N. 12:  Add, subtract, multiply and divide integers.
Anticipatory Set:  As the students enter the classroom I will have the following questions on the overhead for them to answer:

1. I have 30 pieces of candy.  How many pieces of candy will I have left over if everyone in the class gets one piece of candy?  (Suppose there is 20 students in the class)

2. If one box of candy holds 10 pieces of candy, how many boxes of candy will I need to buy if I give each student one piece?  (Suppose I have 142 students in all of my classes)
Developmental Activity:

1. I will have the answers to the anticipatory set on the overhead, so the students will be able to check their answers.

2. I will ask the students to divide: 45/8 in their calculator.  I will call on a student to give their answer.  I will then tell the students that the answer they found in the calculator is called “Real-Number Division.”  The real number division concept is something they have been using thus far in school.  The answer they found in the opening activity is called “Integer Division.”  Today we are going to explore integer division.  

3. I will now place the students into groups of 3.  Every student in the class will receive 1 stick of 10 connecting cubes.  Each group will then have 30 total connecting cubes.

4. The groups will work on a variety of problems on a worksheet that I handed out.  The students will need to use their cubes to help solve the problems.  (Integer Division Worksheet)
5. As the students finish the Integer Division Worksheet, I will have the answers to the questions on the overhead.  

6. Once the students answered questions on the Integer Division Worksheet and checked their work; the student in the group who’s birthday is closest to the present date, will read the Quotient-Remainder Formula and the first example on page 593 from their textbook to their group.  During the reading, the Quotient-Remainder formula will be discussed by the students in the groups.  They will talk about the important elements required for the formula.  
7. Within the groups the students will need to solve the following question:  A school counselor can see 4 students during a class period.  How many periods will it take the counselor to schedule 225 students? Identify n, d, q, and r and show that these 4 numbers satisfy the Quotient-Remainder Formula.

8. As the students finish the above problem, I will reveal the answer on the overhead.  

Closure:  The students will then complete questions 5, 7 and 8 from page 595 in their textbook, with their groups.  These problems ask the students to apply the Quotient-Remainder Formula.  If the groups need any help I will tell them to relate the questions to the connecting cube activity.  I will have the answers to the questions on the overhead as the groups finish these problems.  After the groups finish these questions, I will hold a class discussion on questions 5, 7 and 8.  
Assessment:  Individually the students will do the following question:  Mt. Aconcagua, the highest mountain in South America and is 22,834 feet high.  How many miles and feet is this?  If I notice that the students are able to do this problem the students will be assigned problems 10-14 in the textbook for homework.  As the students finish this problem I will hand out a piece of candy to everyone in the class.
Anticipatory Set 

(Overhead Response)

1. I have 30 pieces of candy, how many pieces of candy will I have left over if everyone in the class gets one piece of candy?  (Suppose there is 20 students in the class)

2. If a box of candy holds 10 pieces of candy, how many boxes of candy will I need to buy if I give each student one piece.  (Suppose I have 142 students in all of my classes)

Answer to question 1:  


30 pieces of candy – 20 students in the class = 10 pieces of candy left over

Answer to question 2:


*10 + 10 + 10 +10 + 10 + 10 + 10 + 10 + 10 + 10 + 10 + 10 + 10 + 10 + 10 = 150 
pieces of candy and there are 15 boxes.  If I bought 14 boxes, I would have 2 
students not receive any candy so I need to buy another box, which will make 15 
boxes.  


*Or 142/10 = 14.2, since the result is more than 14, I need to buy another box, 
which would make 15 boxes of candy. 

Integer Division

Name: ​​​​​​​​​​​​​​___________________




Date: _______

Directions:  Using your connecting cubes solve the following questions

For Example:  Suppose I wanted to group 25 people into groups of 3.  How many groups will I have and how many people will I have left over?

While grouping the cubes you can notice that you can find 8 groups with 1 left 
over.
1. If I want to group 30 people into groups of 4.  How many groups will I have?  How many people will I have left over?

2. If I have $23.00 and it costs $6.00 for a movie ticket, how many people can I take to the movies?  How much money will I have left over?

3. If I have $19 dollars and I want to play an arcade game which costs $2, how many times can I play the game?  How much money will I have left over?
4. Our soccer team is traveling to Pennsylvania for a game and we have 17 players on the team.  We want to rent vans to take down to the game.  How many vans do we need to rent if one van holds 5 players? (All the vans hold the same number of players) 

5.  We want to go to the Bills Game.  If box seats hold 9 people.  How many box seats are needed for 29 people?
Answer Key to Integer Division Worksheet
1. 7 groups  with 2 people left over

2. 3 people with 5 people left over

3. 8 times to play the game, with 1 dollar left over

4. 4 vans 

5. 4 box seats

(Overhead)

Within their groups the students will need to solve the following question:  A school counselor can see 4 students during a class period.  How many periods will it take the counselor to schedule 225 students? Identify n, d, q, and r and show that these 4 numbers satisfy the Quotient-Remainder Formula.




225students/4student a period = 55.25





So 56 periods





n= 225






d = 4






q = 56






r = 1






n = d * q + r






225 = 4 * 56 + 1






225 = 225

Closure

Answers to questions 5, 7 and 8
(Overhead)

5. A class of 172 students is having a picnic.  Each school bus will seat 44 people, including the 2 teachers who must ride on each bus.

a. How many buses could be filled?  4 buses (42 students, 8 teachers)
b. How many people would then be on an unfilled bus? (4 students plus 2 teachers)
7. A number u is divided by x, giving an integer quotient of y and a remainder of z.  From the Quotient-Remainder Formula, how are these four numbers related? 



W = x * y + z

8.  The deepest spot in the Indian Ocean is the Java Trench, 23,376 feet below sea 
level.  How many mile and feet is this?



4 miles, 2256 feet

Lesson Topic:  The Rate Model for Division (Cooperative Learning Lesson)
Grade Level: 7
Materials:  Calculator, Overhead Transparency, Wegmans ad, Tops ad, Overhead markers
Lesson Objectives:  

· Students will be able to find examples of different rates as well as create a definition in their own words for the term rate.

· Students will be able to use the Rate Model for Division to find the price per unit of different grocery items from the Wegmans and Tops ad. 

New York State Standards:

· 7. PS. 3:  Understand and demonstrate how written symbols represent mathematical ideas.
· 7. PS. 6:  represent problem situations verbally, numerically, algebraically, and graphically.

· 7. PS. 10:  Use proportionality to model problems.
· 7. PS. 11:  Work in collaboration with others to solve problems.
· 7. PS. 14:  Determine information required to solve the problem.

· 7. RP. 2:  Use mathematical strategies to reach a conclusion.

· 7. RP. 5:  Develop verify, and explain an argument, using appropriate mathematical ideas and language.

· 7. CM. 1:  Provide a correct, complete, coherent, and clear rationale for thought process used in problem solving.

· 7. CM. 3:  Organize and accurately label work.

· 7. CM. 4:  Share organized mathematical ideas through the manipulation of objects, pictures, diagrams, models and symbols in written and verbal form.

· 7. CM. 10:  Use appropriate language, representations, and terminology when describing objects, relationships, mathematical solution, and rationale.

· 7. CM.11:  Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols, and technical writing.

· 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. R. 1:  Use physical objects, drawings, graphs, symbols, equations, or objects created technology as representations.

· 7. R. 4:  Explain how different representations express the same relationship.
· 7. N. 12:  Add, subtract, multiply and divide integers.

· 7. M. 5:  Calculate unit price using proportions.

· 7. M. 6:  Compare unit prices.
Anticipatory Set:  I will have each student put their two fingers to their throat or wrist to find their pulse.  Once all the students have found their pulse, I will time 3 trials of 1 minute intervals, where the students need to count their number of heartbeats per minute.  After each trial, each student will record their total heartbeats per minute.  Once all three trials have been completed the students will need to answer the following questions:

1. What is your average heartbeat per minute?

2. How did you find your average heartbeat per minute?

3. What does this mean?

Developmental Activity:

1. I will have on the overhead my results of the 3 trials and my average heartbeat per minute.  I will hold a class discussion on the anticipatory set.  The discussion will include the questions from the anticipatory set and on how rates affect our everyday life.   

2. I will place the class into groups of three.  Each person will be assigned a role

a. Organizer/Reader- Makes sure everyone is on task and reads the instructions of the activities to the group
b. Recorder- Records all information the group discusses

c. Presenter- Will present the information their group comes up with  

3. Within each group the students will need to come with at least 5 examples of different rates.  Each group will also conjecture a definition for the term rate.

4. Each group will record their examples and definition for the term rate on an overhead transparency.  Then the presenter of each group will present the results of their group on the overhead, to the class.
5. Once each group has presented their findings, I will ask the students what would be a good definition of the term rate, by combining the definitions of the groups to form a class definition.  

6. The students will get back into their groups and the reader of the group will read the Rate Model for Division and example 3 and 4 from page 598 in their textbook to their group.  

7. Going back to the 5 examples they found, the group members will need to find quantities A and quantities B from each of the 5 examples they found from above.  Each member will need to write out their Rate Model in sentence form, of those examples.  For example: mph, quantity A = miles, quantity B = hours, so Rate Model: miles per hour

8. I will then hold a class discussion, discussing that the units of quantities A and quantities B must be compared having the same units.  If the units of the numerators are different they need to convert units so they can be compared.  Also if the units of the denominators are different they need to be converted so they can be compared.  Through the discussion I will ask the students questions to develop this concept.  For example miles/hour and feet/hour, we need to convert miles to feet or feet to miles.  
9. Each group will need to pick up a Wegmans and Tops ad from the supply center of the classroom. 

10. Each group will then find 3 items from the Wegmans ad and 3 similar items from the Tops ad. The group will then calculate the price of each item per the unit of that item.  For example: (Wegmans 2 liter Pepsi = $1.50 and Tops 2 liter Pepsi = $1.75, so Wegmans = $.75 per liter and Tops: $.875 per liter.)

Closure:  Each member of the group will write a paragraph on one of the 3 items they compared from the Wegmans and Tops ad.  Each member of the group will select a different item from other members of the group.  The paragraph will discuss which store has the better buy of the item per unit.  They will also write down how they came to that conclusion and the math they used.  I will collect the student’s written work when they finish.  
Assessment:  The students will do the following problem, individually:  Which is a better buy, a 6.4-ounce tube of toothpaste that costs $2.19 or an 8.2-ounce tube of the same brand that costs $2.75?  I will walk around the room and check the student’s progress on this problem.  If I notice that the students are able to complete this problem, the students will be assigned problems 1-9 on page 599 from their textbook.    
Anticipatory Set
(Overhead)

Trial 1: 30 heartbeats per minute

Trial 2: 32 heartbeats per minute

Trial 3: 31 heartbeats per minute

Average:  30 + 32 + 31 = 31 heartbeats per minute


3

Class definition for rate:  Related quantities with different units.  For example Miles/Hour, Miles PER Hour.  


The word PER is relating different quantities.   
Lesson Topic:  Division of Fractions (Calculator Based Lesson)
Grade Level: 7
Lesson Objectives:

· Students will be able to use their calculators to solve fractions by multiplying numerator of a fraction to the reciprocal of the denominator. 

· Students will be able to check their answers using their calculator of the division problems.

· Students will be able to find why you can’t divide by zero by completing logical questions.  They will also explore this concept using their calculator. 
New York State Standards:

· 7. PS. 5:  Make conjectures from generalizations.
· 7. PS. 11:  Work I collaboration with others to solve a problem.

· 7. RP. 2:  Use mathematical strategies to reach a conclusion.

· 7. RP. 5:  Develop, verify, and explain an argument, using appropriate mathematical ideas and language.

· 7. CM. 1:  Provide a correct, complete, coherent, and clear rationale for thought process used in problem solving.

· 7. CM. 10:  Use appropriate language, representations, and terminology when describing objects, relationships, mathematical solutions, and rationale.

· 7. CM. 11:  Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols, and technical writing.
· 7. CN. 1:  Understand and make connections among multiple representations of the same mathematical idea.

· 7. CN. 3:  connect and apply a variety of strategies to solve problems.

· 7. R. 4:  Explain how different representations express the same relationship.

· 7. N. 11:  Simplify expression using order of operations.

· 7. N. 12:  Add, subtract, multiply and divide integers.

Anticipatory Set:  As the students walk into the classroom they will need to complete the following questions:

Write each fraction as a decimal.



1.  8/6 =
2.  9/4 =


3.  7/16 =
4.  29/20 =


5.  13/13 =
6.  9/32 = 

As the students finish the 6 computation problems they will need to discuss with their group members the following concepts:  What is true about the numerator (n) and denominator (d) of a fraction when the number is:

a. Less than 1?

b. Greater than 1?

c. Equal to 1?

Developmental Activity:

1. I will put the answers to the anticipatory set on the overhead as the groups finish their work.  This will allow the students to check their answers. 
2. Once the groups have finished their work, the groups will need to solve the following problems using their calculators:

a. 5/9
=


d.  5 * 1/9 =
b. 10/12 =


e.  10 * 1/12 =
c. 11/4 =


f.   11 * ¼ =
3. After the groups solve the problems they will need to compare the solutions from a-f.  The groups will also need to conjecture an algebraic formula for dividing fractions by multiplying as they notice a comparison between multiplying and dividing fractions.
4. The answers to the computations problems a-f will be listed on the overhead as the groups finish their group work.

5. I will hold a class discussion on the formula that groups conjectured about multiplying when they are dividing.  Students may ask “Why are we multiplying when we are dividing?”  I will discuss with the students how division and multiplication are inverses of each other.  So by finding the inverse of the denominator of the fraction, we are able to multiply.  Just like how you did in the problems a-f.  
6. I will also discuss how to check their answers by multiplying their answer to the denominator, if this result is the same as the numerator then the answer is correct.  a/b = r the check will then be: r * b = a, with the class.  (r = answer) 

7. In groups the students will now explore dividing by zero.  The groups will be given the following questions:

a.  If I wanted to divide 10 people into groups of five, how many  

     groups will I have?  How many people will I have left over? 

b.  If I wanted to divide 5 people into groups of 2, how many 
  
     groups will I have? How many people will be left over?


c.  If I wanted to divide 10 people into groups of 0, how many 

     groups will I have? How many people will I have left over? 
  
     Explain.  Try dividing 10 people by 0 in your calculator.  


d.  Since a/b = r, where r = the answer.  Use the example a = 1 and 
 
     b = 0.  Using our check method substitute zero for b and check 
 
     to see if the check works.


e.  Explain what happens when you enter 10/0 into the calculator.
Possible response:  a/b = r so the check is r * b = a, so r * 0 = 1.  Since any number times zero is zero, then 0 does not equal 1 therefore you can’t divide by zero.  It’s undefined.   

8. As the groups finish their work, the tallest member of the group will write on the results on the chalkboard the group achieved.

9. I will hold a class discussion on the group’s results.  I will point out the two different methods to logically think about dividing by zero, from the questions a-e.
Closure:  In groups the students will create 3 different word problems of division.  Each problem would consist of a fraction divided by a number.  One of the problems will be a fraction divided by zero.  The groups will also need to create an answer key for the problems they created.  Once the problems have been created, each group will exchange problems with another group.  The groups will need to solve the division problems from the group they exchanged with using their calculators.  When they have finished answering the questions from the other group, they will exchange answer keys to check their answers.

Assessment:  Individually the students will 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?  (Write out the fraction to solve this problem, show your work).  If most of the students are able to complete this question, they will be assigned the following questions for homework.

1. (6/5)/2

2. (2/3)/10

3. 24/(1/4)

4. 15/(2/3)

5. If you make 25 dollars for a ½ day of work, how much money do you make for a full day of work?  (Set up your fraction and show all your work)       
Anticipatory Set
(Overhead)

1.  8/6 = 1.33

2.  9/4 = 2.25

3.  7/16 = 1.17 
4.  29/20 = 1.45

5.  13/13 = 1

6.  9/32 = .28

a. Less than 1?
n < d

b. Greater than 1?
n > d

c. Equal to 1?
n = d

Group Work Questions

(Overhead)

a. 5/9
 = .556


d.  5 * 1/9 = .556
b. 10/12 = .833

e.  10 * 1/12 = .833
c. 11/4 = 2.75

f.   11 * ¼ = 2.75
Lesson Title:  Division of Fraction (Day 2)

Grade Level: 7
Materials:  Calculators, Worksheet on word problems involving dividing a fraction by a fraction, Quiz
Lesson Overview:  Students will work with a worksheet involving dividing fractions by fractions to develop an understanding of dividing fractions.  The students will also work in groups to conjecture reasoning on a different method of solving division of fractions.

Lesson Objectives: 
· Students will be able to divide a fraction by a fraction in the form of a word problem.

· Students will explore the concept of dividing across the top and bottom of fractions to give a correct answer.   
New York State Standards:

· 7. PS. 5:  Make conjectures from generalizations.
· 7. PS. 6:  Represent problem situations verbally and algebraically.

· 7. PS. 7:  Understand that there is not one right way to solve mathematical problems but that different methods have advantages and disadvantages.

· 7. PS. 10:  Use proportionality to model problems.

· 7. PS. 14:  Determine information required to solve the problem.

· 7. PS. 16:  Justify solution method through logical arguments.

· 7. PS. 17:  Evaluate the efficiency of different representations of a problem.

· 7. RP. 2:  Use mathematical strategies to reach a conclusion.

· 7. RP. 4:  Provide supportive argument for conjectures.

· 7. CM. 4:  Share organized mathematical ideas through models and symbols in written and verbal form.

· 7. CM. 10:  Use appropriate language, terminology when describing mathematical solutions and rationale.

· 7. CN. 1:  Understanding and make connections among multiple representations of the same mathematical idea.

· 7. N. 11:  Simplify expressions using order of operations.

· 7. N. 12: Add, subtract, multiply and divide integers.
Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Anticipatory Set:  The students will do the following question, as they enter the classroom: If $12.00 is divided by 4 people, how much money does each person receive?
Developmental Activity:

I will review multiplying fractions that the students explored in the previous lesson by doing a few examples.  For example 3/4 = 3 x 1/4.    The students will work individually on a worksheet that involves dividing a fraction by a fraction for example (6/5) / (3/4) = 8/5. These problems on the worksheet will be in the form of word problems.  Through is activity the students are gaining experience of multiplying the reciprocal of a denominator by the numerator.  As the students finish with this worksheet the teacher will have the answers on the overhead.  I will review two of the most popular requested problems the students want to see.  I will then put the students into their assigned groups of 3.  In their groups the teacher will ask the students: If I divide the fraction 8/15 by 2/5 and simply divide across the top and divide across the bottom as I do when I multiply, does it give me the correct answer?  Would you use this method?  When the groups finish the teacher will hold a class discussion on the students reasoning from the above question.  I would tell the students it’s not a good idea to use this method.  Although it works, this method is much more complicated.  When you are dividing across the top and bottom you will receive a decimal answer, then when you divide two decimal results from the numerator and denominator you only receiving an estimated result, because there are decimals that are not always rational numbers.   I would advise all the students to multiply the reciprocal of the denominator of a fraction to the numerator as their method of dividing fractions.  In the last 15 minutes of the class I will hold a brief assessment for the students to complete.

Homework: Page 604 11, 12, 13 - 15

Name: ____________________



Date: _____________

QUIZ

After riding 2/3 of an hour, Lila had gone 7 ½ miles.  At this rate, how far will she ride in one hour?  After solving the problem, write an explanation on the solution you found and how you solve it.  
Show all your work

Rubric for Quiz

4 points
Contains complete responses with clear, coherent, and 



unambiguous explanation; identifies all important elements of the 


questions.  Answers = 11 ¼ miles and explanation is correct and 


complete.  Method of solving is appropriate.
3 points
Contains a good solid response with some minor errors of 



execution.  May have the correct answer but does not have a 


complete explanation. 

2 points
Contains complete response, but contains incomplete arguments.  


Show some evidence of understanding but in an unclear way.  


May not include a correct answer to the question or states an 


unclear explanation.

1 point

Omits parts of the question and response, has major errors or used 


inappropriate strategies.

0 points
No response

Lesson Title:  Division with Negative Numbers
Grade Level: 7
Materials: Calculator

Lesson Overview:  Students will work groups to develop an understanding of the relationship of positive and negative numbers through division.  
Lesson Objectives:

· Students will work with positive and negatives numbers while dividing and will be able to interpret whether they their solution is positive or negative.

·  Students will be able to use the Rate Model for Division.
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. 5:  Make conjectures from generalizations.

· 7. PS. 6:  Represent problem situations verbally, numerically, and algebraically.

· 7. PS. 10:  Use proportionality to model problems. 
· 7. PS. 12:  Interpret solutions within the given constraints of a problem.

· 7. RP. 4:  Provide supportive argument for conjectures.

· 7. RP. 5:  Develop, verify and explain an argument, using appropriate mathematical ideas and language. 

· 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 though models and symbols in written and verbal form.

· 7. CM. 9:  Increase their use of mathematical vocabulary and language when communicating with others.

· 7. CM. 11:  Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols, and technical writing.

· 7. N. 11:  Simplify expressions using order of operations.

· 7. N. 12:  Add, subtract, multiply and divide integers.

Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Anticipatory Set:  The students will do the following questions as they enter the classroom:
d. -7 x -14 = 

d.  -9 x -3 x 0 =

e. -4 x 11 = 

e.  -4 x 30 x -5 = 

f. 23 x -5 = 

f.  -5 x 10 x 5 x -4 = 

Developmental Activity:


The class will get into their assigned groups of 3.  I will put the 5 day weather outlook on the overhead from the local newspaper.  The groups will have to find the average high temperature (which will be a positive total divided by 5) and average low temperature (which will be a negative total divided by 5) of the week.  I will ask the students what the positive and negative answers mean, once the class has completed the task.  The students will get back into their groups and complete the following question:  John gained 14 pounds in weight in 3.5 months.  He has gained weight at the rate of 4 pounds per month.  These are all positive quantities.  Then:  14 lbs more/3.5months later = 4lbs/month.   What is another way to show this?  The groups will then find 14 lbs less/3.5 months ago = 4lbs/month.  I will hold a class discussion on how positive numbers divided by positive numbers are equal to negative numbers divided by negative numbers.  I will then ask the students to work in their groups to come up with the properties of dividing positive numbers by negative numbers and negative numbers by negative numbers.  The groups will then discuss with the teacher their conjectures which will also include the Rate Model for Division.  I will show another way approach to help understand dividing negative numbers by negative numbers by using a double negative.  For example I don’t (-) want to lose (-) my job.  Since don’t is a negative and lose is a negative we can see that, this statement is a positive statement.  We can say in other words: I want (+) to keep (+) my job.  These two statements are the same even though one sentence involves two positive words and the other sentence involves two negative words.    
Homework:  Page 608 1-6, 8, 10, 11, 15          
Lesson Title:  The Ratio Comparison Model for Division

Lesson Overview:  Students will work cooperatively to develop an understanding of the difference of the ratio comparison model and the rate comparison model.
Lesson Objectives:
· Students will be able to create word problems for rate and ratio division, given its model for each concept.

· Students will be able to solve questions on ratio division, after exploring the ratio division concept.
Materials:  Overhead Transparencies, Overhead Markers, Calculators  
New York State Standards:

· 7. PS. 4:  Observe patterns and formulate generalizations.
· 7. PS. 6:  Represent problem situations verbally, numerically, algebraically and graphically.

· 7. PS. 10:  Use proportionality to model problems.

· 7. RP. 5:  Develop, verify and explain an argument, using appropriate mathematical ideas and language.

· 7. CM. 2:  Provide an organized argument which explains rationale for strategy selection.

· 7. CM. 3:  Organize and accurately label work.

· 7. CM. 10:  Use appropriate language, representations and terminology when describing objects, relationships, mathematical solutions, and rationale.

· 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. 2:  Explain, describe and defend mathematical ideas using representation.

· 7. R. 3:  Recognize, compare and use an array of representational forms.

· 7. R. 4:  Explain how different representations express the same relationship.

Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Anticipatory Set:  As the students enter the classroom, they will need to do the following problem as it is presented on the overhead:  If 60% or 12 of the students in the class are girls, how many students are in the class?  
Developmental Activity:  I will define the Ratio Comparison Model for Division to the students.  The teacher will show the open gates activity to the students from page 611 from the textbook, which deals with ratio comparison, on the overhead.  Then I will place the students into their assigned groups of 3.  Within these groups the students will work in the cooperating learning style, where each member of the group will be assigned a role (Reader, Organizer/Presenter and Recorder).  The groups will need to explore the difference of ratio comparison and rate comparison.  Each group will need to create 3 word problems for each ratio comparison and rate comparison.  They can look at examples 1 and 2 from page 612 in their textbook to gain ideas for ratio comparison   Also they can look at examples 1 and 2 from page 597 from their textbook to gain ideas for rate comparison.  The recorder of the group will need write the groups questions on an overhead transparency.  The group presenter will present the word problems their group created for each ratio comparison and rate comparison to the class.  I will hold a class discussion, where he will emphasize that rates and ratios are similar, but that a rate has a unit, whereas in a ratio, there is no unit.  
Homework: Page 613: 4 – 9, 12        

Lesson Title:  Proportions

Lesson Overview:  Students will work in groups to develop a deeper understanding of solving proportions.
Lesson Objectives:

· Students will be able to solve proportions after given a direct instruction on the Multiplication Property of Equality.
· Students will be able to set up proportions and solve for the unknown information after a teacher orientated instruction on setting up proportions.

Materials:  Calculators, Handout worksheet
New York State Standards:

· 7. PS. 4:  Observe patterns and formulate generalizations.
· 7. PS. 8:  Understand how to break a complex problem into simpler parts or use similar problem type to solve a problem.

· 7. PS. 10:  Use proportionality to model problems.

· 7. PS. 11:  Work in collaboration with others to solve problems.
· 7. PS. 14:  Determine information required to solve the problem.

· 7. RP.2:  Use Mathematical strategies to reach a conclusion.

· 7. CM. 9:  Increase their use of mathematical vocabulary and language when communicating with others.

· 7. N. 11:  Simplify expressions using order of operations.

· 7. N. 12:  Add, subtract, multiply and divide integers.

Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Anticipatory Set:  What is the ratio of boys to students in the class?  What is the ratio of girls to students?
Developmental Activity:  I will define the term proportion on the overhead for the students.  I will also talk about the language of proportions and why the fractions are set equal to each other.  I will also show a few examples of proportions and why we are able to multiply across the top and bottom of the proportions by the product of the denominators, as they are set equal each other; because proportions involve equal ratios and equal rates.  The students will get into their assigned groups of 3.  Within the groups I will give the students a handout involving solving proportions by multiplying across the top and bottom of the fractions by the product of the denominators.  The students are exploring the Multiplication Property of Equality as they complete this worksheet.  While in the groups the students will read page 617 example 2, this will show the students how to check their answers.  They will need to go through the handout and check each of the answers that they had completed.  I will show the students how to solve a proportion with variables.  I will ask the groups to talk about how they would check their answers when a variable is involved in the proportion.  Now I will explain how to set up a proportion to the students.  I will discuss that the fractions denominators contain the same units and the numerators also contain the same units.  I will do a few examples of setting up a proportion given word problems.  I will stress the importance of vocabulary while setting up the proportion.  The students will then work in their groups on another handout which will include word problems, where they need to set up the proportions and solve.  The students will need to check their own work using the check method.  As the students finish this handout the teacher will ask the students which problems they would like to see.  I will do the 3 most requested problems.   
Homework: Page 618 1, 2, 4-6, 8, 14 

Lesson Title:  Means-Extremes Property 
Lesson Overview:  Students will work in groups to explore and develop an understanding of the means-extremes property.  Students will also relate the proportions to real life situations.

Lesson Objectives:

· Through cooperative learning the students will be able to explore the Means-Extremes Property and apply it to a variety of proportions
· Students will be able to recognize and solve problems involving proportions in real situations through cooperative learning 

Materials:  Chalk, Textbook
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. 10:  Use proportionality to model problems.

· 7. PS. 14:  Determine information required to solve the problem.

· 7. RP.1:  Recognize that mathematical ideas can be supported by a variety of strategies.

· 7. RP. 5:  Develop, verify and explain an argument, using appropriate mathematical ideas and language.
· 7. CM. 4:  Share Organized mathematical ideas through models in written and verbal form.
· 7. CM. 9:  Increase their use of mathematical vocabulary and language when communicating with others.

· 7. CN. 1:  Understand and make connections among multiple representations of the same idea.

· 7. N. 11:  Simplify expressions using order of operations.

· 7. N. 12:  Add, subtract, multiply and divide integers.  

Homework Review:   The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Anticipatory Set:  The same brand of pen sold by stores A, B and C




3 pens for $.50




12 pens for $2.00




8 pens for $1.50



      Write a proportion using the prices at A and B.

Developmental Activity:  I will place the students into their groups for cooperative learning.  Within each group the students will be asked to read page 620 and the Means-Extremes Property from page 621 in their textbook.  The concept of cross-multiplying will be explored by the students from the reading.  I will then hand each student a worksheet of many proportions that are already set up.  The groups will need to identify the means and extremes of each of the proportions from the worksheet.  They will also have to write the proportions in the form a ratio.  The groups will then need to write as many true proportions as they can, using the numbers 40 and 60.  The groups will then write on the chalkboard all the proportions they found of the numbers 40 and 60.  I will hold a class discussion on the results the groups found.  The groups will now read example 2 from page 621-622.  The groups will discover the concept of cross-multiplying through the reading.  The groups will then solve this problem:  Consider this situation.  Eight small cans of grapefruit juice cost $1.75.  You want to know how much ten small cans cost.  Write a proportion that will help answer the question?  Solve the proportion using the Means-Extremes Property?  Check your answer.  As the groups finish the question I will have the answer on the overhead.  

Homework:  Pages 622 -623 1, 3, 6-9, 10     

Lesson Title:  Proportions on Similar Figures (In Class Activity)
Lesson Overview:  Students will work with the proportions of similar figures activity in pairs of two to develop an understanding of ratios of similar figures.

Lesson Objectives:

· Students will be able to find ratios of similar objects while working on the In-Class Activity
· Students will be able to draw conclusions about similar figures. 

Materials: Ruler, In-Class Activity Worksheet (Proportions of Similar Figures)
New York State Standard:

· 7. PS. 5:  Make conjectures from generalizations.
· 7. PS. 11:  Work in collaboration with other to solve problems.

· 7. RP. 2:  Use mathematical strategies to reach a conclusion.

· 7. RP. 5:  Develop, verify and explain an argument, using appropriate mathematical ideas and language.

· 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, drawings, pictures, models and symbols in written and verbal form.

· 7. CM. 9:  Increase their use of mathematical vocabulary and language when communicating with others.

· 7. CM. 11:  Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols and technical writing.

· 7. R. 8:  Use representation as a tool for exploring and understanding mathematical ideas.
· 7. N. 11:  Simplify expressions using order of operations.

· 7. N. 12:  Add, subtract, multiply and divide integers.

Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Anticipatory Set:  In a road map, one inch represents 14 miles.  The map distances between certain cities are listed below.  Estimate the actual distances.



Cincinnati, OH and Lexington KY: 5 ½ inches

Developmental Activity:  After the homework review, the students will need to complete a written quiz on Proportions.  I will group the students in pairs and hand out a photocopy of the In-Class Activity from page 625 in their textbooks, when all the students have finished their quiz.  The students will then pick up rulers from the classroom supply center of the classroom.  The students will work together to complete the activity, which involves ratios of lengths of corresponding sides.  Once the groups have finished the activity, I will ask the groups what conclusions they noticed while working with this activity.  
Homework:  The students will need to find 2 similar objects at home and measure their corresponding sides and find the ratio between the two objects.  Similar to the In-Class Activity they completed during class.  For example a 4”x 4” compact dick case and an 8” x 8” floor tile are similar objects, because 4/8 = 4/8.  They will need to write out their examples on a piece of paper and the ratios they found.                 

Name: ____________________




Date: ___________

Quiz

Directions:  Write a response to the following questions.

1. Define a proportion?  Give an example.

2. Describe two ways we can solve a proportion?  Give an example.
3. Describe how proportions affect our life, give two examples.

Rubric
(Scoring System for Quiz)

Each question is worth 4 points, so the quiz has a total of 12 points

4 points
Contains complete responses with clear, coherent, and 



unambiguous explanation; identifies all important elements of the 


questions.  Their response contains appropriate examples, which 


applies to the question.  

3 points
Contains a good solid response with some minor errors of 



explanation.  Their response may not have a full complete

  

explanation that answers the question.  Their response contains 


appropriate examples, which applies to the question.
2 points
Contains complete response, but contains incomplete arguments.  


Show some evidence of understanding but in an unclear way.  


Their response may not contain clear explanation.  The examples 


may not be appropriate to the question, but they can show some 


understanding of the concept.
1 point

Omits parts of the question and response, has major errors or used 


inappropriate strategies.  Examples are inappropriate to the 



question.
0 points
No response is given.
Lesson Title:  Proportions in Similar Figures (Day 2)

Lesson Overview:  Students will work with similar figures within groups to develop a deeper understanding of proportions of similar figures.

Lesson Objectives:  

· Students will be able to find an unknown side of a figure from a similar figure by setting up a proportion.

· Students will be able to discuss proportions of similar figures within their groups. 

Materials:  Handout on Proportions in Similar Figures
New York State Standards:

· 7. PS. 11:  Work in collaboration with other to solve a problem.
· 7. PS. 14:  Determine information required to solve a problem.

· 7. RP. 2:  use mathematical strategies to reach a conclusion.

· 7. CM.4:  Share organized mathematical ideas through the manipulation of objects, pictures models and symbols in written and verbal form.

· 7. CM. 7:  Compare strategies used and solutions shared by others, in relation to their own work.

· 7. R. 6:  Use representations to explore problem situations.
· 7. N. 11:  Simplify expression using order of operations.

· 7. N. 12:  Add, subtract, multiply and divide integers.

Homework Review:  The students will turn the examples they found for homework which will include the ratios of similar objects.  

Anticipatory Set:  Find if the two objects are similar:
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Developmental Activity:  I will call on a student to explain their response to the anticipatory set.  This will lead into a class discussion on similar figures with an unknown side.  I will create an example and show the students that we can find an unknown side of a similar figure by setting up a proportion.  Individually the students will work on a handout given by the teacher, which contain similar figures where they need to set up a proportion and find an unknown side from one of the figures.  Once the students have finished the handout, the students will get into their groups and compare answers.  I will put answers to the handout on the overhead.  If there is a question on the handout that the students want to see worked out, the teacher will go through the problem on the overhead. 

Homework:  page 628, 2, 6, 7, 9   

Lesson Title:  Proportional Thinking

Lesson Overview:  Students will work with a section of the newspaper to develop word problems involving proportions.  Students will also estimate an answer of a word problem to develop a deeper understanding of proportions.
Lesson Objectives:

· Students will be able to create word problems given a section of the newspaper.
· Students will be able to estimate the answer of a word problem by logically thinking about the situation. 

Materials: Newspaper
New York State Standards:

· 7. PS. 5:  Make conjectures from generalizations.

· 7. PS. 10:  Use proportionality to model problems.

· 7. PS. 14:  Determine information required to solve the problem

· 7. RP. 2:  Use mathematical strategies to reach a conclusion.

· 7. RP. 5:  Develop, verify and explain an argument, using appropriate mathematical ideas and language.

· 7. CM. 6:  Analyze mathematical solution shared by others.

· 7. CM. 11:  Draw conclusions about mathematical ideas through decoding, comprehension, and interpretation of mathematical visuals, symbols and technical writing.

· 7. CN. 4:  Model situations mathematically using representations to draw conclusions.

· 7. CN. 6:  Recognize and provide example of the presence of mathematics in their daily lives.

Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class

Anticipatory Set:  The students will complete the following question as they enter the classroom:

If it costs $105.50 dollars for two tickets to the Bills game, how much will it cost 
if you bought 4 tickets?
Developmental Activity:  I will ask the students:  “Is there another way to think about the question from the anticipatory set, other than setting up a proportion?”  I will discuss with the students the concept of estimating an answer without setting up a proportion.  You may notice that you can double $105.50 to find the cost of 4 tickets, because you are doubling the amount of tickets to buy.  The students will get into their assigned groups of 3.  Each group will be given a section of the newspaper.  Within their groups they need to create 3 questions involving real life concepts.  For example, the group with the sports section could say:  Lance Armstrong rode his bike at a speed of 25 mph, how much time will it take to go 125 miles?  The groups will have to create an answer key for the questions they made.  Once the groups have finished writing their questions they will exchange questions with a different group.  Each group will have to estimate what the answers would be from the questions the other group created.  When the groups have finished estimating they will then exchange the answer keys.       
Homework: Page 632 1, 2, 5, 7, 11, 14
Lesson Title:  Review for Unit Test

Lesson Overview:  Students will work with a review worksheet in groups to develop an deeper understanding of the sections in the chapter of division.

Lesson Objectives:

· Students will be able to complete a review worksheet involving division concepts.
· Students will be able to communicate with group members to complete the worksheet.

Materials:  Review worksheet, calculator
New York State Standards:

· 7. PS. 11:

· 7. CM. 4:  Share organized mathematical ideas through the models and symbols in written and verbal form.
· 7. CM. 5:  Answer clarifying question from others.

Homework Review:  The answers to the homework will be shown on the overhead when the students arrive in the classroom.  I will walk around and check to see if each student has completed the homework.  The students will also be able to ask questions on problems for the first few minutes of class.

Developmental Activity:  I will give each student a worksheet with a variety of problems throughout the unit.  The teacher will put the students into assigned groups of 3.  The groups will work together on the review sheet to complete the problems.  In the last 15 minutes of the class I will ask the students which questions they would like to see.  I will discuss the requested problems from the students.  Since most of the groups may not have completed the entire review sheet. I will hand an answer key, with the problems written out to the students as they leave the class.
Homework:  Study for the unit test!

Name: ________________________




Date: ___________

Unit Test

1. Give the answer to 49 divided by 8. [2]

a. As a real-number division.

b. As integer division.

2. When 365 is divided by 7, the quotient is 52 and the remainder is 1.  Show how these numbers are related using the Quotient-Remainder formula. [2]

Calculate the rate for each question:

3. I drove 600 miles in 12 hours. [2]

4. There were 140 students and 7 teachers on the field trip. [2]

5. An 8oz can of pop sells for 92 cents.  A 12oz can of pop sells at $1.15.  Which is a better buy? [4]

Simplify: 

6. ½ divided by ¼. [2]

7. 3/17 divided by 6/5. [2]

8. -62/-4. [2]

9. 12/-144. [2]

     10.  State which question is a ratio comparison or rate comparison and solve both 
equation. [10] 

a. The Yankees play baseball 162 days out of the 365 days in a year.  What is the percent of time is this? 

b. One-Thirds of the way through the season, the Yankees had won 62 games.  At this rate, how many games would they win in the entire season?

10. Five gallons of paint were used to paint two classrooms.  If all the classrooms are the same, how many complete classrooms can be painted with 48 gallons of paint? [10]

11. The two trapezoids are similar with corresponding side parallel.  Find the missing lengths. [10]
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Scoring Key (Total of 50 points)

1. Give the answer to 49 divided by 8  (Total of 2 points for questions 1a, 1b)

a. As a real-number division.

Answer = 1.125 [1]

b. As integer division.


      Quotient = 5, Remainder = 5 [1]

2. When 365 is divided by 7, the quotient is 52 and the remainder is 1.  Show how these numbers are related using the Quotient-Remainder formula.  (Total of 2 points)


       365 = 7 * 52 + 1 [2]

Calculate the rate for each question:  (Total of 8 points for questions 3-5)

3. I drove 600 miles in 12 hours. (2 points)


       600miles/12hours (set up rate) [1]



= 50 miles/hours (answer) [1]

4. There were 140 students and 7 teachers on the field trip. (2 points)


        140studetns/7teachers (set up the rate) [1]



= 20 students per teacher (answer) [1]

5. An 8oz can of pop sells for 92 cents.  A 12oz can of pop sells at $1.15.  Which is a better buy? (4 points)


         92 cents/8oz = 11.5 cents per oz [1]


         115 cents/12oz = 9.58 cents per oz [1]



The 12oz can of pop is the better buy because the cost per ounce is less 


than the 8oz can of pop. [2]  

Simplify: (Total of 8 points for questions of 6-9)

6. ½ divided by ¼ (2points)



(1/2)/ (1/4) [1]



= 2 [1]

7. 3/17 divided by 6/5 (2 points)



(3/17)/ (1/4) [1]



= 12/17 [1]

8. -62/-2 (2 points)


= 31 [2]

9. 12/-144 (2 points)


= -1/12 [2]

10.  State which question is a ratio comparison or rate comparison and solve both 
equation.  (Total of 10 points for question 10a and 10b) 

a. The Yankees play baseball 162 days out of the 365 days in a year.  What is the percent of time is this? (5 points)



Ratio Comparison [2]



162 days/ 365 days ~ 44.4% [3]

b. One-Thirds of the way through the season, the Yankees had won 62 games.  At this rate, how many games would they win in the entire season? (5 points)




Rate Comparison [2]




64 games / (2 games/3 season) = 96 games/season [3]

10. Five gallons of paint were used to paint two classrooms.  If all the classrooms are the same, how many complete classrooms can be painted with 48 gallons of paint? (10 points)



5 gallons of paint / 2 classrooms = 48 gallons of paint / x classrooms [5]




5x = 2 * 48




5x = 96




  x = 19.2 [3]



48 gallons of paint will cover 19 complete classrooms [2]

11. The two trapezoids are similar with corresponding side parallel.  Find the missing lengths.  (10 points)
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All proportions are set up correctly [1]

12/9 = 8/b


12/8 = a/8


9/6 = 24/c

   b = 6     [3]

    a = 12   [3]


   c = 16     [3]
