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Unit Plan

Division lets take it up a notch!


This unit is designed to open students up to a whole new way of dividing.  Each section introduces a type of division that the student’s may not have thought about before, such as, proportions or ratios or for that matter similar figures.  The connection between the different type of mathematics is strong as well as the connection with the real world.  The examples given will hopefully help stimulate the students when it comes to finding math all around us and realizing its importance.  


The unit objectives for the students include completing the three assessments, one group, one individual quiz, and one unit test.  The students will develop their knowledge throughout the unit by working together on examples and completing their homework.  Math dollars will be given to those who are able to derive answers to hard questions successfully (these are like bonus points).  By the end of the unit students should be able to blend what they have learned on Quotient-Remainder Formula, Ratios, Proportions, and Similar Figures and complete a final unit test that will assess their overall understanding.
Day One

Lesson 11-1, Integer Division

I. Today’s topic is dealing with integer division.  Previously students solved division problems using real number division, which gave them an answer for 
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 or 2.8571….  Integer division is different in the fact that students’ answers now include an integer quotient and an integer remainder.  The students will use this method to aid them in solving real world problems and situations.

II. NYS Mathematics Core Curriculum for Pre-K to Grade 12
· 8.PS.7 Understand that there is no one right way to solve mathematical problems but that different methods have advantages and disadvantages

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

· 8.CM.3 Organize and accurately label work

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

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

· 8.M.1 Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems

III. Anticipatory Set

a. Have a couple questions on the board(overhead) while the students are entering

i. How many $7 baseball tickets can you buy with $25?  How much money will you have left?

ii. Box seats hold 7 people.  How many box seats are needed for 25 people?

IV. Developmental Activity

a. After the anticipatory set is completed the teacher will start the lesson going over what real number division, which is what the students are use to, and integer division are.  The teacher will go over example 1 and 2 with the students and then ask them to describe their own situation in which a quotient of 8 with a remainder of 6 would be a solution.  This will help assess whether the teacher needs to go over the additional examples with the students and whether additional time is needed.  If the students understanding seems fair then the teacher will have them work in their groups and go over the   Applying the Mathematics section number 9 and then go over it as a class.  

V. Assignments

a. For homework the students will complete 10-14 in Applying the Mathematics as well as the additional examples 3 and 4.  A math dollar will be given to the students who can correctly answer the Exploration problem number 21.  The homework will be gone over the next day. 

Day Two

Lesson 11-2, The Rate Model for Division

Lesson Title:  Rates in the Real World

Grade: 8th
Topic:  Determining rates and how they are utilized in the real world

Materials:  Chalkboard, chalk, pencil, paper, math book

Resources:  Math book
Lesson Overview:  Students will actively engage in learning about rates through cooperative learning activities.

Lesson Objectives:  
· Students will determine different rates

· Students will evaluate different rates so that they can justify what product is the best buy

NYS Mathematics Core Curriculum for Pre-K to Grade 12:

· 8.CM.3 Organize and accurately label work

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

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

Anticipatory Set:  The students have worked with rates in multiplication in previous chapters so to get them ready for today’s lesson as they are getting settled have them brainstorm in their cooperative learning groups as many rates as they can think of.  Have the recorder go up to the board and write down two or three of the rates they came up with and then go over them as a class. (3 minutes)

Developmental Activity:

1. The students will still be in their groups from the anticipatory set have them discuss last nights homework to see if any questions can be answered by their peers before asking the teacher. (No more than 2 minutes)

2. Next go over any questions the students have and award the math dollars to those who successfully completed the Exploration question. (Try to keep this under 5 minutes)

3. Go through example 1 with the students and example 2.  Example 2 is important because it shows the students that rates can involve non whole numbers as well. (5 minutes)

4. Have the students work through example 3 and 4 in their groups.  Example 4 brings in yesterday’s work with integer division.  After they have completed the example go over them as a class to make sure everyone is on the same page. (5 minutes)

5. Next have the students in their groups start working on the group assessment activity.  Let them know that you will be collecting the work from one person in each group so as to assess their understanding (10-15 minutes)

a. In this activity the students are to pretend that they have been hired to create an advertisement for a store.  The items for sale can be either different sizes of the same thing for different prices, such as, a quart of milk for $0.89 and a gallon for $2.59, or a number of items for a certain price, such as 5 pencils for $0.69.  Then have groups exchange advertisements and find unit costs.
Closure:  The students are going to be coming up with their own rates in their groups and then solving their peer rates.  This will help them come up with conclusions and really determine whether they understand rates.

Assessment:  The teacher will be able to tell whether the students have met the objectives by the rates they come up with and also by the rates they are exchanging with the other groups and then converting into unit rates.  Also at the end of the class the students will be asked to complete questions 12-17 in Applying the Mathematics.  Also they can complete the Exploration section for some math dollars.

Day Three

11-3 Division of Fractions

I. This lesson uses the Algebraic Definition of Division, a
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, to explain division of fractions, and the Rate Model for Division to supply a number of instances where division of a fractions is needed.

II. NYS Mathematics Core Curriculum for Pre-K to Grade 12

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

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

· 8.CM.3 Organize and accurately label work
III. Anticipatory Set

a. While the students are getting settled have them write each of the warm up fractions as a decimal

IV. Developmental Activity

a. After the students have finished the anticipatory set have them ask any questions they have on the homework from last night.  The rest of the day will be focused on dividing fractions.  First the teacher will go over Activity 1 and then the definition with the students.  The teacher will then go over examples 1 and 2 with the students and then have them do example 3.  Dividing fractions is difficult so the students will probably need to go through the additional examples with the teacher as well.
V. Assignments

a. For homework the students will complete the questions in Covering the Reading and Applying Mathematics.  Also the Exploration section for the math dollars.

Day Four

11-4 Division with Negative Numbers

Lesson Title:  Division with Negative Numbers
Grade: 8th
Topic:  Dividing positive and negative numbers

Materials:  Chalkboard, chalk, pencil, paper, math book, integer tiles

Resources:  Math book, http://www.bookrags.com/research/algebra-tiles-mmat-01/ 
Lesson Overview:  Students will be working with integer tiles to assist them in dividing positive and negative numbers

Lesson Objectives:  

· Students will develop an understanding for diving positive and negative numbers

· Students will justify their answers using integer tiles

NYS Mathematics Core Curriculum for Pre-K to Grade 12
· 8.CM.3 Organize and accurately label work

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

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

Anticipatory Set:  (Approximately 3-4 minutes)

1. As the students are entering and getting settles have them multiply the following numbers and then go over the answers quickly.  This will help them recall some rules about negative numbers.  
a. -7 * -14

b. 23 * -5

c. -4 * 11

d. -9 * -3

e. -
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 * -27

f. (-2)
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 * 15

g. -4 * 30 * -5

h. -5 * 10 * -4
Developmental Activity:  (Approximately 30-35 minutes)
1. Go over the homework from the previous day making sure there aren’t any questions.  Also award the math dollars to those who could get the Exploration question. 

2. Pass out the integer tiles and have them practice a problem using multiplication
a. -7 * 14
b. -4 * -11

3. Then go through an example of dividing using the tiles.  Start with a positive/positive and then do a negative/positive 

a. 6/2 (here they break the six positive tiles into two positive groups)

b. -6/2 (here they break the six negative tiles into two groups)

c. 6/-2 (here they are breaking the six tiles into two negative groups)

d. -6/-2 (here they break up the six negative tiles into two positive groups)

4. Hopefully they will see that a negative/positive or a positive/negative is negative and that a negative/negative is positive

5. Next emphasize that 
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6. Next go over example 1 and 2 with the students

7. Finally go over the definition with the students so that they can see how it works in general 

8. Then have them do the additional examples in their groups while you walk around and help where it is needed

Closure:  (Approximately 2 minutes) Before the end of the period ask the students to write down any questions they may have that didn’t quite get answered on a 3x5 card as well as something new that they learned today and hand it to you as they are walking out the class.  

Assessment:  Inform the students that they will be taking a quiz tomorrow of sections 11-1 through 11-4 at the end of class.  There will be 4 questions on their directly from the homework and 2 new questions.  Also for homework have the students complete the Covering the reading section of the questions.

Day 5

11-5 The Ratio Comparison Model for Division

I. Today’s topic is on ratios.  Students are going to be comparing quantities that have the same unit.  They will do this through division.

II. NYS Mathematics Core Curriculum for Pre-K to Grade 12

· 8.CM.3 Organize and accurately label work

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

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

· 8.N.4 Apply percents to: Tax, Percent increase/decrease, Simple interest, Sale price, Commission, Interest rates, Gratuities
III. Anticipatory Set
· As the students are entering and getting settled have them complete the following questions 
i. If the sales-tax rate is 15%, what is the sales tax on a $15 CD?
ii. If 60%, or 12, of the students in the chorus are girls, how many students are in the chorus?
iii. In question ii what percent are boys?
IV. Developmental Activity
· Go over the previous day’s homework with the students, answering any questions they may have.  Then the teacher will go over example 1 and 2 with the students and follow that with the general rule (Ratio Comparison Model for Division).  Next have the students work in their groups on example 3 and assess whether additional examples are needed.  The teacher needs to make sure that at least 15 minutes is saved at the end of the period to take the short quiz.
V. Assignments
· Students will be asked to complete the Covering the Reading and the Applying Mathematics section for homework and as usual they can complete the Exploration part for math dollars.
Name:








Quiz: 11-1 – 11-4

Date:

Directions:  Answer the following questions and show all work

1.  Calculate x + y, x – y, xy, and 
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 if x=-6 and y=-9

2.  Divide 
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3.  The school nurse used 140 bandages in 3 weeks.  On the average how many bandages were used per school day?

4.  What is the quotient and remainder when 31 is divided by 67?

5.  What is your hourly wage if you earn $21.12 in 3.3 hours?
6.  In 3.5 days, a boat sailed the 500 miles from Kingston, Jamaica, to Santo Domingo in the Dominican Republic.  How many miles did the boat average per day?

Day Six

11-6 Proportions

I. Today’s topic introduces proportions to the students and shows them that the usual equation-solving rules can be applied to solve proportions.

II. NYS Mathematics Core Curriculum for Pre-K to Grade 12

· 8.CM.3 Organize and accurately label work

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

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

· 8.M.1 Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems

III. Anticipatory Set
· First have the boys stand up and count them and then have the girls stand up and count them.  After the students know how many boys and how many girls there are ask them what the ratio of boys to girls are in this class.

· Next have them assume this ratio is the same for the whole grade.  Have them determine the ratio of boys to girls if there are 300 students in the grade.

IV. Developmental Activity

· Go over the homework from the previous day and award any math dollars for the Exploration section.  Next go over the definition of proportion with the students and the three examples given and then the solving proportions section as well as the examples.  Then in their groups the students will go over example 1 and 2 while the teacher is walking around and assisting where needed.  If students need extra examples allow them time to work on the additional examples.  If not have them complete 1-5 in the covering reading section.  Save about 5-6 minutes at the end of class to hand back the quiz and go over the questions.
V. Assignments

· For homework the students are going to do the Applying Mathematics sections and this time to earn the math dollar the students will have to complete the Optional Activity with the sports connections which is an extension to question 16. 

Day Seven

11-7 The Means – Extremes Property

I. Students will learn to use the Means – Extremes Property to solve proportions.  Also students will see that properties are not isolated tricks but are deducible from other properties.

II. NYS Mathematics Core Curriculum for Pre-K to Grade 12

· 8.CM.3 Organize and accurately label work

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

· 8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives
· 8.M.1 Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems

· 8.A.6 Multiply and divide monomials
III. Anticipatory Set

· Have the students complete the warm up activity as they are entering the class and getting settled.
IV. Developmental Activity

· Go over any questions the students had on the homework and then start the activity portion of the lesson.  Go through it step by step because you want to help them see how if 
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 then ad = bc.  Then go over example 1 and 2 with the students as a class.  Next in there groups have them work on the additional examples.  If time remains set up a little game where you see what group can come up with the most true proportions using the numbers 6, 9, 40, and 60 (Additional Activities) award the members who came up with the most a math dollar.

V. Assignments

· For homework have the students complete the extension activity in the math book on Writing
i. Have each student pick at least one category (I’ll have them do 3) below, and write and solve a proportion problem relating to it.  Students should use real-world data and document their resources.

1. Art

2. Geography

3. History

4. Science

5. Consumer topics

6. Health

7. Music 

8. Sports

ii. They should be prepared to share these the following day

Day Eight
11-8 Proportions in Similar Figures
Lesson Title:  Proportions in Similar Figures

Grade:  8th
Topic:  Using proportions to find unknown lengths in similar figures

Materials:  Chalkboard, chalk, pencil, paper, math book, GSP

Resources:  math book,

Lesson Overview:  Students will examine lengths in similar figures, find that their ratios are equal, and use them to form proportions.  They will then use the proportions to determine unknown lengths.

Lesson Objectives:  

· Students will determine missing lengths of similar figures

· Students will examine lengths in similar figures
· Students will assess ratios

NYS Mathematics Core Curriculum for Pre-K to Grade 12

· 8.CM.3 Organize and accurately label work
· 8.CM.10 Use appropriate language, representations, and terminology when describing objects, relationships, mathematical solutions, and rationale 

Anticipatory Set:
1. The students are to immediately get in their groups and begin sharing the written work from last night’s assignment.
2. The groups are then to pick the best one and each group will share it as a class and make comments on its appropriateness (how they liked it, what is good about it and if anything is bad about it)

Developmental Activity:
1. First go over example 1 and 2 with the students.

2. Next the students are going to be working with GSP to create their own proportions.

a. First the teacher will give an example
i. Construct a triangle (any kind)

ii. Then highlight the three sides and the three angles and go to transform and then dilate (we can choose to make it bigger or smaller) lets choose smaller

iii. A small triangle will appear in the big triangle.  As a class go over which sides are similar.
iv. Then find the length of the BC and DE and the length of BA ask the students to find the length of DA on their own.
v. Once they have found the length measure it and see if it is what they got.

vi. Now in order to come up with a new triangle all you have to do is move one point.

vii. Show the students the proportions on GSP and show how they are always equal.

b. Allow the students time to explore on their own

Closure:  The students will be asked to come up with their own triangle to print and turn in showing it on GSP as well as the calculations that GSP supports

Assessment:  Students will be asked to complete covering the reading and the applying the mathematics section for homework.  The teacher will know that they are ready to do this by assessing the triangles they are creating.
Example GSP
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Day Nine

11-9 Proportional Thinking

I. This is a review lesson in which the students should be able to develop intuition for estimating the answers without using algorithms.
II. NYS Mathematics Core Curriculum for Pre-K to Grade 12

· 8.CM.3 Organize and accurately label work

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

· 8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives
· 8.N.6 Justify the reasonableness of answers using estimation
III. Anticipatory Set

· Have the students complete questions 1 and 2 of the warm up and then go over them as a class

IV. Developmental Activity

· Explain to the class what proportional thinking is and complete example 1 and 2 with them.  Then have them in their groups go over the question covering the reading.  Save about 15-20 minutes at the end of class to go over what will be on the test and any questions they may have regarding the information that was covered in the past days.

V. Assignments

· The assignment for tonight will be to study for the unit test
Name:








Unit 11 Test

Date:  

Directions:  Complete the following questions and show all work where appropriate!
1. What is 12 divided by 
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3. Simplify 
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4. Simplify 
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5. Divide 
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6. Divide 
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7. Give the value of 
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 when c = 3 and d = -1.

8. Simplify the following:

a. 
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c. 
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9. In solving 
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, Jenny got t = 24.  Is she correct?

10. Solve for x

a. 
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c. 
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11. Why won’t the Means-Extremes Property work on the equations 
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12. How many gallons are in 25 quarts?  Relate this to the Quotient-Remainder formula.

13. How many feet and inches are in 218 inches?  How does this relate to the Quotient-Remainder formula?
1. Why can’t we divide by zero? Offer two different approaches to assist

students in understanding why this is not possible. Your response should

provide some insight into what we mean by undefined.

a. Division by zero is an operation for which you cannot find an answer, so it is disallowed. You can understand why if you think about how division and multiplication are related. 

   


12 divided by 6 is 2   because

   


6 times 2 is 12

   


12 divided by 0 is x   would mean that

    


0 times x = 12
But no value would work for x because 0 times any number is 0.  So division by zero doesn't work.









http://mathforum.org/dr.math/faq/faq.divideby0.html
b. If you divide you are separating into groups.  For example, 6/2 is 2 groups of three.  So if you divide 10 by 0 how are you suppose to make 0 groups?
2. 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, it gives me the correct

answer of 4/3. How do you respond to a student who wants to solve the

problem this way?

a. You can solve this problem this way but you have to make sure that the numerators and denominators go into each other evenly.  Meaning 8/2 and 15/5 make whole numbers.  If you had 
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this doesn’t work because 3 doesn’t go into 8 evenly.  So you must change the fraction so that 3 does go into it evenly so you could have 
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.  You can change 
[image: image39.wmf]8

7

 into 
[image: image40.wmf]24

21

by multiplying by 
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because it is the same as multiplying by 1.
3. A student asks you “Why it is that we end up multiplying when we are

dividing fractions?” Explain why the “multiplying by the reciprocal” rule

actually can be made to make sense in light of this seeming conflict.

a. If you multiply by 1 you are not changing the answer so if you take 
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 it is the same as multiplying by 1. 
=
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4. Why does a negative times a negative equal a positive? Provide two

explanations. (Hint: You might see what you can find on Postman Stories

or Dieting/Weight situations in this context along with the more typical

distributive property explanation.)
Paying bills

1. Let's say you get five bills in the mail for seven dollars each. You'd have 5 x -7 dollars, or -35 more dollars, i.e. 35 fewer dollars. 

But what if you had sent out five bills instead of getting them? Then, in a sense, you'd have gotten negative five bills, so you'd have -5 x -7 = 35 more dollars than you started with. 

2. Imagine that you buy five gift certificates worth $5 each and pay for them using your credit card. You now owe money, so that's -$25. 

The bill comes from the credit card company, but I take it away from you and insist on paying it. You now have $25 worth of gift certificates without having paid anything. 

Taking away a debt is analogous to negating a negative. Taking away five debts of $5 (-5*-5) equals a gain of $25. 

http://mathforum.org/dr.math/faq/faq.negxneg.html
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