Chapter 11

Division
Dennis Kapatos

8th Grade Math


This unit covers the final and most challenging of the fundamental operations of arithmetic, division. It begins by having students use counters to explore division and look closely at how it is defined as an operation. Next, it covers rates. Students use examine real life situations to learn how to calculating them and making a connection between them and slope by using graphing calculators. They also see how questions requiring the division of fractions arises from real word problem situations and examine mathematical language and notation to discover the algebraic definition of division. Next, they work with their peers and utilize technology and manipulatives to develop and rich understanding of why we can’t divide by zero. Students examine the different forms that ratios can take and understand their relationship between them and other models for division using a concept map. After this, the students discover the iniquitousness of proportionality and model it be creating problems involving similarity for their classmates to solve. And Finally, the students discover how proportions can be used throughout mathematics and decide when they are most useful. The unit provides 3 opportunities for assessment, a quiz at the end of lesson 6, a project created for lesson 13, and a final unit test on the last day of the unit.

The objectives of this unit are broad. The students will learn to work cooperatively with their peers while increasing their communication skills and mathematics vocabulary. The will also learn how to use technology and manipulatives to explore mathematical ideas and communicate them to others. They will explore connections between different fields of mathematics to see how they are related, and learn to see math in the world around them. Finally, students will learn the different models for division, including perhaps the two most important, rates and proportionality. They will be able to identify where they arise and how to use them to model and solve different problems.
(Note: Lesson 8 was integrated into Lesson 7, but I had to leave the numbering of the lessons the same so that all my references to them weren’t messed up. So there are actually only 15 lessons.)
Lesson 1: Integer Division
Introduction to Unit on Division Using Counters









                                      Name: Dennis Kapatos









                                     Grade: 8









                                   Subject: 8th Grade Math

Materials: 


Calculators

Computer with Projector (for demonstration purposes)


Counters


Textbooks


Pencils, Notebooks, and Other Note-Taking Materials 


Lesson Master 11-1 B
Lesson Objectives:

          ●
Students will be able to express the answer to a division question in 6 different forms (proper 
fraction, improper fraction, mixed fraction, decimal approximation, and quotient remainder-form) 
depending the on question.

          ●
Given a question involving division, students will be able to find the answer and decide which form of 
the answer best fits the question. (This includes deciding when an answer should be rounded up, down, 
or not at all.)

          ●
Students will be able to state, explain, and apply the quotient-remainder formula.
NYS Standards:

          ●
8.PS.11  Work in collaboration with others to solve problems.
          ●
8.PS.12  Interpret solutions within the given constraints of a problem.
          ●
8.CM.6  Analyze mathematical solutions shared by others.
          ●
8.CM.9  Increase their use of mathematical vocabulary and language when communicating with others.
          ●
8.R.8  Use representation as a tool for exploring and understanding mathematical ideas.
Reviewing Homework:

There will be none assigned from the previous meeting. If there was a test from the last chapter, then the teacher will go over it with the students asking which question to explain to them.
Anticipatory Set:

The students will be asked to divide 20 by 7, without using a calculator, and express the answer in as many ways as they know how. Then the students will share their answers, the teacher writing the different forms on the board. 
Developmental Activity:

The class will then read the questions on page 591 together. Student will volunteer or be called upon to take turns reading them aloud. The students and teacher will discuss which forms on the board best suit each question. Some review of fractions, such as converting to mixed fractions or simplifying, will be necessary as well. The students will then be asked how to express a number in quotient-remainder form if their calculator only gives the whole number, decimal approximation, or fractional form of the answer. At this point the teacher will hand out counters to each student while listening to their responses. The students will then go into their cooperative groups and each member will divide their 14 counters into groups of 4. The class will go over the result and come up with the names and symbols (divisor, dividend, integer quotient, and remainder) to represent the numbers, based on their counters and a student-lead group discussion (see attachment for student thought process). They will then come up with the quotient remainder formula. The students will then work on questions from the book on pages 594 and 595 (they may use their group members and/or counters to help) and the teacher will go over them with the class afterwards
Assessment:

Homework due the next class will be to complete Lesson Master 11-1 B.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
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Lesson 2: Investigating Rates and Slope
An Introduction to the Rate Model for Division









                                      Name: Dennis Kapatos









                                     Grade: 8









                                   Subject: 8th Grade Math

Materials: 


Graphing Calculators

TI-Navigator Links


Computer with Projector


Worksheet on Flight of Airplane


Answers to Lesson Master 11-1 B
Lesson Overview: 


This will be a cooperative learning lesson in which the students will developed an intuitive understanding of rates by investigating the rates associated with the flight of an airplane. They will utilize their graphing calculators and their group members to work thorough problems on an accompanying worksheet. By using their graphing calculators, the students will also be building off of prior knowledge by seeing the connection that rates have to slope.
Lesson Objectives:

          ●
Students will be able to define rates, explain how they are related to slope, and give examples of rates.

          ●
Given a question involving rates, students will be able to calculate the rate, label with the appropriate 
unit, and explain the answer within the context of the question.
          ●
Students will be able to work cooperatively with their classmates to solve problems.

          ●
Students will be able to explain the use of the ∆List function on their graphing calculator.

NYS Standards:

          ●
7.R.1  Use physical objects, drawings, charts, tables, graphs, symbols, equations, or objects created 
using technology as representations.

          ●
7.CN.8  Investigate the presence of mathematics in careers and areas of interest.

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

          ●
8.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.

          ●
8.G.13  Determine the slope of a line from a graph and explain the meaning of slope as a constant 
rate of change.

          ●
7.A.6  Evaluate formulas for given input values.

Reviewing Homework:


The answers to the homework from the previous meeting will be shown on the projector and the student will check their answers immediately after they walk in. The teacher will go around the room to take attendance and check for homework completion. The teacher will next go over only questions that a good amount of the students had difficulty with (other questions will be explained by classmates who got them correct or after class). 
(≈? mins)

Anticipatory Set:
1.
While the teacher passes out the worksheet investigation for the day’s lesson, he will ask who has ever flown on an airplane before and informally discuss what goes on and what it’s like. Once all the worksheets are passed out, the teacher will have the students read the introduction at the top of the sheet and answer question 1 a-c by themselves. After they are done, the teacher will go over the questions by asking the students to read their answers aloud. He will then ask what slope has to do with division and rates, which is what the unit is on, and tell them that this will be their main task for this investigation.

(≈? mins)

Developmental Activity:
2.
The teacher will tell the class to get into their groups of 4 they’ve been working in for the past few days, and turn their desk so that they’re facing each other. This will be routine for them so it will not take long. The teacher will tell the students to link up to TI-Navigator while he gently reminds them of the group rules they agreed upon at the beginning of the year. That is, they will be reminded to be polite and respectful, and to take turns reading aloud and listening. (I think reading aloud is a great way to get them talking to each other, rather than reading silently to themselves. It also keeps the group together so that they’re working on the questions together.) The teacher will also tell them to discuss and try to come to an agreement for their answers to the questions and that the questions with a ( next to them require special attention or are more difficult. He’ll also say that every member of each group should be prepared to present their findings at any time and that he’ll periodically look at everyone’s calculator screens (using TI-Navigator) to make sure they’re on task. In order to make sure every group member writes down their answers on their own worksheet, the teacher will also tell them that part of their homework for tomorrow will be to copy down and hand in some of the answers their group came up with for the investigation.

(≈? mins)
3.
The groups will work on the investigation as the teacher circles around the room to listen to their discussions and answer any questions. When they approach the graphing part, the teacher will demonstrate on the projector how to create the Stat Plot for those who do not know how or are having difficulty. Before the students sketch and label their graphs on the worksheet, the teacher will tell the groups to first submit their graphs using TI-Navigator to make sure they have not made any mistakes which could throw off the rest of the investigation.

(≈? mins)
4.
The groups will continue working until they get to the end of question 5. At this point the teacher will use the familiar quiet signal in order get the students to stop what they are doing so they can have a class discussion. (This will be used each time an interruption is needed to switch to whole-class discussion.) The teacher will select students at random to present their groups’ findings. The class will discuss answers and come to an agreement, paying special attention to the starred questions. The teacher will also answer questions about the slope formula and ask/discuss how slope relates to rates.

 (≈? mins)

5.
The groups will continue working on the investigation. While they work (not only here but throughout the lesson) the teacher will be monitoring their discussions, making sure they understand the questions, and helping with the calculator part using the projector as needed. 

 (≈? mins)

6.
They’ll continue until they reach the end of question 7. Again, the teacher will interrupt and select students at random to present their groups’ findings to the questions up to this point. The class will discuss answers and come to an agreement as before. Student-lead discussions will be used to clear up any misconceptions or clearly incorrect answers while they share their findings.

(≈? mins)

Closure:

7.
For closure, the teacher will have the groups answer questions 8-11. A final student-lead discussion will be used to share/summarize what each group’s findings were and what they learned.

(≈? min)

Assessment:
8.
For homework, the students will be reminded to make sure they have all their questions to the investigation written on their own copy because they’ll be copying them down and submitting them as part of their homework for the next class. Also, the students will be asked to do the, “on your own” writing activity at the bottom of the worksheet.
(≈? min)

Reflection/Self-Evaluation:  (Written after the lesson is completed)
Exploring Rates: The Flight of an Airplane

Your Name:
Group Members:

Previously you have studied graphing points and lines and how to calculate slope. In this investigation you will consider how division is used to understand slope as well as how slope connects to rates.  

Recall:
1.      a.
What is slope? Which graph has the greatest slope?

         b.
Which graph has negative slope? Which has zero slope?

         c.
What is the slope of a line between the points (4,5) and (8,14)? What is the general formula for 
calculating slope, in other words, what is the slope of a line between the points (x1,y1) and (x2,y2)?

On any given day, there are hundreds of arrivals and departures at a typical airport. Being able to track the movements of all these planes is no easy task yet it is very important. 

All Jet Blue Airlines come equipped with TV screens built into the seatbacks which allow passengers to either watch television, or monitor the progress of their flight on a live map. On the return flight from Orlando, Florida to JFK International Airport in New York City, a nervous passenger aboard a plane used the information on his live map to track the plane’s altitude (and airspeed) at different times during the flight. He recorded the data in the following table.

	Time
	Total Time Elapsed (min)
	Altitude (ft)

	10:47
	0
	14

	10:48
	1
	14

	10:50
	3
	2,600

	10:53
	6
	2,600

	11:01
	14
	10,539

	11:19
	32
	29,800

	11:30
	43
	29,800

	11:39
	52
	38,518

	11:44
	57
	38,518

	11:53
	66
	29,800

	12:21
	94
	29,800

	12:32
	105
	19,695

	12:35
	108
	11,204

	12:40
	113
	7,823

	12:43
	116
	7,823

	12:48
	121
	500

	12:50
	123
	10


Notice that the passenger first recorded the time using his watch and then converted these times into the simpler and less messy form of “total time elapsed”. So for example, the total time elapsed between 10:47 and 10:53 is simply 6 minutes. 

2.      a.
How much time has elapsed when the plane reaches 2,600 ft? 


         b.
How long does the entire trip take?

         c.
How long does it take for the plane to climb from 2,600 ft to 
10, 539 ft?

(3. On your calculator, press Stat then Edit, and enter the values for time elapsed into list L1 and the values for altitude into list L2 . Next, do a Stat Plot of these two lists with L1 as the XList, and L2 as the YList (watch teacher demonstration). For graph type, choose the connected scatter plot. Next, press the Zoom button and ZoomStat to view your plot. Finally, sketch this plot in the space below. It doesn’t have to be to scale (though it should be as close as possible) because some of the details are hard to see. Adjust your window in order to get a closer view of the plot, especially of the beginning and end.  Label the points with their corresponding times as neatly as possible.

 


4.      a.
Describe what this graph is illustrating? What do the horizontal and differently slanted lines mean?

         b.
Why do you think the plane’s altitude isn’t zero even when it’s the ground? Which city is a farther 
above sea level, Orlando or New York?

         c.
What does the point, (14,10539) mean? What was the plane doing between this and the previous point?

      (d.
Unfortunately because this is a Stat Plot, the calculator will not calculate the slope of these lines for you 
using the Calc menu. You can still do this however using the formula for slope. What is the slope 
between the points (6,2600) and (14,10539)?

      (e.
What does this number mean? What unit should be attached to it if any?

Think about Slope and Rates:

Sometimes slope is also called the rate of change, and change is usually represented by the symbol ∆. So another way that the slope formula is sometimes represented is:



 ∆y  _   y2 - y1
                     






 ∆x  ¯   x2 - x1      
In the last question you answered, you divided the change in altitude by the change in time to get the slope. In other words, you computed the rate of climb of the plane in ft/min (feet per minute). This was one example of a rate. A rate compares 2 quantities with different unites. Here are some examples of rates and rate units that are usually associated with airplanes and airports:

Rates:
812.5 feet per minute
   500 miles per hour
   6 seats per row
$199.99 per ticket



$10 per pound  

440 flights per day

Rate Units:
 feet     
       miles
seats
       price     
         price           
flights



minute 
        hour
row
       ticket     
pound of luggage
   day

(Note: A rate without a unit has no meaning. Also, unit rates are most often writen as fractions.)

5.      a.
What are some common rates you may have heard of before?

         b.
A plane traveled 1250 miles in 1.5 hours. What was the rate of travel, or speed, of the plane during the 
trip?

         c.
If a passenger bought 4 tickets for his family and paid $482.24 total, how much did he pay per ticket?

      (d.
Many people are paid by the hour. They could make 20 dollars per hour for example. This isn’t true for 
all jobs however. A painter might be paid 100 dollars per room. What are some rates that might be 
used to determine a flight attendant’s pay? Come up with some possible wages for other unusual jobs.

6. Getting back to the graph you made for question 3:

         a.
What was the plane’s rate of climb between 11:01 and 11:19? What about between 11:19 and 11:30?

         b.
What does this second rate tell you about the motion of the plane? What was it doing during this time? 

         c.
What was plane’s rate of climb at take-off? What was it at landing?

         d.
Explain the significance of the signs (plus of minus) of these two rates? What the do they indicate? 
Let Your Calculator Do the Work:

Calculating all the rates for each segment of the plane’s flight would be a lot of work. Instead, let your calculator do it for you. Push Stat and then select Edit. Next, go to the top of L3, type in the following and press enter:






∆List(L2) / ∆List(L1)

The function ∆List can be found by pressing 2nd, List, scrolling over to Ops, and scrolling down. This function ∆List is very powerful because it computes all the difference between the consecutive values in a list. This takes the place of having to find the differences when computing slope. Note how similar it looks to the alternate representation of slope from before:   ∆y / ∆x   (remember we made L2 our Y value (altitude), and L1 our X value (time elapsed)).


Notice that there are 17 data points in L1 and L2, but there are only 16 in L3. This is because there are only 16 intervals between 17 points. Check StatPlot you did earlier to be sure. There should be 17 points and 16 lines between them.


Air-Traffic: 

Whenever a plane is in the sky (or on the ground) the pilot has to follow of set of rules that are meant to ensure safety when maneuvering above busy airports. There are other planes to worry about and possibly mountains or tall buildings. Now that you have all of the rates of climb or descent, you can answer some more interesting questions about why the pilot chose the flight plan he did.

(7.   a.
During what period was the plane climbing the fastest and what was this rate?


         b.
Explain why a plane would want to climb so quickly at this point during 
the flight? Why did it stay at 2,600 ft and 7,823 ft for so long?

         c.
During what period was the plane descending the quickest? When did it 
descend the slowest?

         d.
Why do you think the plane descend quicker during landing that it climbed 
during take-off? 

         e,
If normal cruising altitude is 29,800 ft, then why might this pilot have decided to climb to 38,518 ft for a 
period during the middle of the flight? What might his announcement to the passengers have been?
Reviewing What You’ve Learned:
8. How would you define a rate? How are rates related to slope? How are rates different, how are they the same?

9. What are some examples of rates that you and your group came up with?

10. Explain how you used your calculator to calculate all the rates at once and why there were only 16 rates?
On Your Own:
Make up your own graph of a flight plan that describes your flight home from vacation. You should describe what sensations you would have on the plane at various points during the flight, when your ears would pop, what announcements the pilot might make to the passengers at what time, when the flight attendants might serve beverages, and anything else. While writing, be sure to make your story consistent with your graph and mention rates whenever possible, but most importantly, be creative.

Lesson 3: Calculating Rates
How to Know What to Divide by What
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Materials: 


Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Master 11-2 B
Lesson Objectives:

          ●
When calculating the rate for a given problem, students will be able to correctly determine what number 
to divide by what and explain their reasoning.

          ●
Given a question involving rates, students will be able to calculate the rate, label with the appropriate 
unit, and explain the answer within the context of the question.

          ●
Students will be able to state the rate unit for rates that are not represented in the standard “a per b” 
form (such as unit price, speed, gas mileage, wage, and others).

NYS Standards:

          ●
8.PS.11  Work in collaboration with others to solve problems.
          ●
8.PS.12  Interpret solutions within the given constraints of a problem.
          ●
8.CM.6  Analyze mathematical solutions shared by others.
          ●
8.CM.1 Provide a correct, complete, coherent, and clear rationale for thought process used in problem 
solving.
          ●
8.CM.5 Answer clarifying questions from others.
          ●
8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives.
Reviewing Homework:


The students will hand in their writing assignments after copying down some of the answers from the previous lesson’s investigation onto the back of it. The questions will be 4e, 5c, 7a, and 8. While they are copying the answers down and passing their assignments forward, the teacher will take attendance at. One or two students will be asked if they would like to read the story aloud (for extra points if necessary).
Anticipatory Set:

After the story (or stories) is read, the teacher will ask the students to answer questions 1, 2, and 5 from the additional examples section in the teacher’s edition on page 599. They will be displayed on the projector. After they have completed theses questions, they’ll go over the answers and the teacher will ask how they knew what to divide by what.
Developmental Activity:

The teacher will tell the class that all rate questions aren’t this easy because it isn’t always clear which number gets divided by which. He’ll tell them that today their task while they are working on questions is to come up with some (3 or 4 or more) hints/tips for deciding what number to dive by what. The students will get into their groups and work on Lesson Master 11-2 B. As they are working, the teacher will go around the class to provide help when needed and to remind the groups that they should also be coming up with and writing down their hints. The teacher will also note which groups have the most useful hints. After they are done with the Lesson Master, the teacher will go over the answers with the class, ask those groups with the best hints to present them to the class, and write these on the board. After the students are done, the teacher will also add some suggestions and write those as well. A discussion of what units are appropriate for the answers will also arise and the teacher will lead a discussion on this and on unit price as well, since it was not in any of these questions. The students will put these hints to use by working on questions 1-7 and 9-11 on page 599. As before, the teacher will go over answers to these questions with the class as well, adding to the hints if necessary. For closure the students will make sure they have all the hints written down and the groups that came up with each hint will read them aloud one last time.

Assessment:

For homework the students will be assigned questions 12-17 and a few (3-5) additional examples of questions on a hand-out that do not state the unit rate to be used (such as example 2 from the additional examples section of the teacher’s edition on page 599).

Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 4: Division of Fractions
Algebraic Definition of Division
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Materials: 


Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Masters 11-3 A and B
Lesson Objectives:

          ●
Students will be able to state the algebraic definition of division and explain how it works.

          ●
Students will be able to apply the algebraic definition of division to divide by fractions.

          ●
Given a problem in which the rate to be calculated isn’t stated (such as “which is a better buy”) students 
will be able determine what rates to compute and compare.
NYS Standards:

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

          ●
7.PS.3  Understand and demonstrate how written symbols represent mathematical ideas.
          ●
7.A.1  Translate two-step verbal expressions into algebraic expressions.
          ●
8.A.2  Write verbal expressions that match given mathematical expressions.
          ●
7.PS.14  Determine information required to solve the problem.
          ●
7.M.6  Compare unit prices.
Reviewing Homework:


Students will be selected to read the homework questions and their answer aloud while the teacher circles around the room to check for homework completion and attendance (Their graded writing assignments will be handed back at the end of class as they exit the room.) The class will discuss the answers together.
Anticipatory Set:

The teacher will put a few questions on multiplying fractions on the projector (see anticipatory questions attached minus the breakdown) for the students to work on. They will be asked to explain how to multiply two fractions together. The teacher will tell them that this is meant as review but will also be part of this day’s lesson. The class will go over the answer to the questions together showing all steps.
Developmental Activity:

The teacher will tell the students to put this off to the side for a moment and consider a word problem shown on the projector (see introduction problem attached). He will ask what operation they need to perform and if they know how to divide two fractions. He will tell them to examine the questions they just did and will ask questions to elicit the type of thinking shown for the first anticipatory question. The students will thus see how division can be seen as multiplication. Next, they will test to see if this technique works for the introductory problem and a couple other questions as well. The class will then come up with the type of generalization shown on page 601. The teacher will go over questions 1-4 from the additional examples section of the teacher’s edition on page 603 with the class. The teacher will pay extra attention to question 4 and explain how the words, “in one hour” translate into, “per hour.” The students will then do questions 1 and 3-9 on page 603 of their textbooks (8 and 9 are similar to question 4) by themselves and go over them together as a class. Depending on time, the students will work on Lesson Master 11-3 A for more practice and go over those questions as well.
Assessment:

For homework, the students will be asked to complete lesson master 11-3 A (if A was completed, they’ll be assigned Lesson Master 11-3 B). They will also be asked to come up with a real life example of when someone might divide a fraction by a fraction.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Anticipatory Questions:


24  x
      =   
    =  

5  x                 


1  x



7 x 











so together they read:



     last, this reads this “24 divided by 4”








        
“24 time 1/4 is,” “is equal to,” “24 divided by4 








      

          
           second, this reads: “is equal to”

        so multiplying is the same as dividing by 












reciprocal

           first, this reads: “24 time 1/4”

Introduction Problem:


Your class is going on a field trip to a theme park. On the way there you want to figure out how long it will take before you arrive. Among other things, you need to know how fast you are going but you can’t see the speedometer from your position at the back of the bus. 


To calculate your speed, you count the ¼ mile markers while timing how long it takes to pass them on your watch. To make it easy, you decide to count 4 of them for a total of 1 mile, but because of road construction, the markers end after you’ve only timed for 3 of them. The numbers aren’t pretty; you went 3/4

miles in 1/60 hours (1 minute).


Without using your calculator, how fast was the bus going?

(3/4)  /  (1/60) =  ?

Lesson 5: Division of Fractions and Zero
Understanding Why You Can’t Divide by Zero
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Materials: 


Graphing Calculators

Computer with Projector


Counters


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Strategy Guides
Lesson Overview: 


This cooperative lesson which incorporates technology will focus on understanding why a number cannot be divided by zero. Students will use counters, graphing calculators, different definitions of operations, and other means to explore this interesting question. Though this is the main objective of the lesson, it also shows students the interconnectedness of different branches of mathematics, how a given problem can have many explanations and representations, and challenges students to improve their communication and group skills. During this lesson students also practice their mathematic reasoning skills (experimenting, conjecturing, testing, and concluding).
Lesson Objectives:

          ● Given a question involving division, students will be able to predict weather the answer is between 0 
and 1, equal to 1, or greater than 1, based on the relationship between the numerator and denominator.

          ●
Students will be able to explain why anything divided by zero is undefined.
          ●
Students will be able to experiment, conjecture and test to come to reasonable mathematical 
conclusions.

          ●
Students will be able to communicate clearly and work collaboratively on mathematical problems. 
NYS Standards:

          ●
8.PS.6  Represent problem situations verbally, numerically, algebraically, and graphically.
          ●
8.PS.11  Work in collaboration with others to solve problems.
          ●
8.RP.1  Recognize that mathematical ideas can be supported by a variety of strategies.
          ●
8.RP.5  Develop, verify, and explain an argument, using appropriate mathematical ideas and language.

          ●
8.RP.6  Support an argument by using a systematic approach to test more than one case.
          ●
8.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.
          ●
8.CM.5  Answer clarifying questions from others.
          ●
8.CM.6  Analyze mathematical solutions shared by others.
          ●
8.CM.9  Increase their use of mathematical vocabulary and language when communicating with others.
          ●
8.CN.3  Connect and apply a variety of strategies to solve problems.
          ●
8.R.11  Use mathematics to show and understand mathematical phenomena.
Reviewing Homework:


The answers to the homework from the previous meeting will be shown on the projector and the student will check their answers immediately after they walk in. The teacher will go around the room to take attendance and check for homework completion and the students’ examples they came up with for homework. The teacher will go over only questions that a good amount of the students had difficulty with (other questions will be explained by classmates or after class). The teacher will select a few students to read the examples they came up with.
(≈? mins)

Anticipatory Set:
1.
The teacher will ask students to use their calculators to do questions 1-6 from the warm-up section of the teacher’s edition on page 601, which will be on the board. They will be asked to draw a number line with 0 and 1 on it and to place these fractions on the number line where they belong. After they are done, the teacher will then draw the number line and ask the students where to place the fractions. 

(≈? mins)

Developmental Activity:
2.
The teacher will give additional examples of numbers that fall between 0 and 1, on 1, and above 1, and ask students to predict (before using their calculators) where they will fall. He will then tell the students to form their groups and to try to come up with rules that predict where numbers will fall. After some of the groups have conjectures, they will present them to the class to be discussed. 

(≈? mins)
3.
Once the class has come up with the correct conjectures they will be written on the board. At this point each group will be asked to select 2 members to test these conjectures using counters and algebra, and 2 members to test them using calculators and graphs. Guides specific to each strategy will be provided to the pairs (see attached). As the pairs work, the teacher will go from group to group answer any questions, clarify the directions, or provide any additional help. 

(≈? mins)
4.
Once the pairs have finished testing the conjectures using their respective strategies, the pairs will explain their reasoning to the other group members. While they are doing this, the teacher will again go from group to group to see which pairs have the clearest, most interesting, and most organized explanations for each strategy. After they are done exchanging ideas, the teacher will select those pairs with the most clear, organized, and interesting explanation to present them to the class. The teacher will provide any additional assistance in developing ideas as needed. This will be done for both strategies.

 (≈? mins)

5.
The teacher will next ask where a number would fall if the numerator was equal to 0, and where it would fall if the denominator was equal to 0. Each pair will have to use their strategy to come up with conjectures, test them, and come up with a way of presenting it to their partners (and eventually the class). 

 (≈? mins)

6.
Once they are done, they will again present their findings to their group members while the teacher provides assistance and observes which pairs have the most clear and organized explanations. After they are done teaching each other, the teacher will select those pairs with the most clear and organized explanations to present them to the class. Again, the teacher will again provide any additional assistance as needed for each strategy and lead the discussion to why anything divided by zero is called “undefined”.

(≈? mins)

Closure:

7.
The class will summarize and generalize its findings on the board using the proper notation: a, b, /, <, >, =, 0, 1 and undefined. 

(≈? mins)

Assessment:
8.
For homework the students will be asked to do questions 10 and 11 on page 604 and come up with at least 2 examples of when it would be useful to be able to predict weather a number divided by another number will be >, <, or = 1. In other words, when is it useful to be able to predict the value of a quotient (example: when comparing two numbers; a/b < or > b/a)? They will be told to look for ideas in their textbook and during their regular daily routine.
(≈? min)

Reflection/Self-Evaluation:  (Written after the lesson is completed)
Graphing Calculator Guide

1. Try picking two numbers and comparing the different answers you get by dividing them. For example: for 5 and 3, compare 5/3 to 3/5. Try whole numbers, fractions, and decimals too.
2. Look at a graph of some number (choose 1 first and then consider other numbers) divided by x. Note what happens to the y value as x gets close to and/or crosses the number you chose.

3. Look at the graph itself or a table of the graph as you get close to a number you chose. What do the values appear to be doing or where do they appear to be going (higher, lower, close to some number).
Algebra and Counters Guide
1. Look at the definition of division. That is: a/b means b times what number gives you a? Or, try a/b means how many counters are in each of b groups plus some remainder in order to equal a? Then try picking two numbers and comparing the different answers you get by dividing them. For example: for 5 and 3, compare 5/3 to 3/5.

2. Think of division as multiplying by the reciprocal, and then apply the definition of multiplication.

3. Try using the counters to try to illustrate the two above do the 2 above ideas

Lesson 6: Division with Negative Numbers
Transferring the Properties of Multiplication to Division Using Algebraic Definition of Division
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                                   Subject: 8th Grade Math

Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks
Lesson Objectives:

          ● Given a question involving negative numbers, students will be able to divide negative numbers 
correctly.

          ●
Students will be able to state examples of situations that involve negative numbers.

          ●
Students will be able to apply the algebraic definition of division to state which properties of 
multiplication carry over to division.

NYS Standards:

          ● 8.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.
Reviewing Homework:


Student will be asked to read questions 10 and 11 along with their answers they found for them. While they do this, the teacher will check for attendance and homework completion. He will also note which students had good example situations that they came up with for homework. Those students will be asked to explain them while the teacher tries to help refine or interpret them as needed. The teacher will also provide a few examples.

Anticipatory Set:

The teacher will ask the students to answer questions 1-8 from the warm-up section on page 606 of the teacher’s edition. They will be displayed on the projector along with some examples which include fractions. After they have completed theses questions, the teacher will go over the answers with them.
Developmental Activity:

The teacher will then ask the students what they think the rule for dividing by fractions is. After asking questions which remind them that division is just multiplying by the reciprocal, the students should decide that the rules should be the same. The teacher will have the students test this out on questions 1-6 on page 608. The class will discuss situations that involve more than one negative sing and discuss why the placement of the negative sign does not matter. The teacher will lead the discussion to see how the properties of multiplication (commutative, associative, and distributive) can also be used when using reciprocals rather than division. The teacher will then have the student work on questions that allow them to practice these ideas as well. For the remainder of the period, the students will take a quiz.  
Assessment:

The students will be assigned the odd questions of Lesson Master 11-4 B, but there will also be a quiz at the end of this lesson (see attached).
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Quiz 1 – Chapters 11-1 through 11-3

Name:

Date:

1.  For questions a-c, decided on the correct way to represent the answer to 16 divided by 5. Be sure to include

     the appropriate units. (2 pts each)

         a.
A plot of land that totaled 16 square miles needs to be dived into exactly 5 smaller lots. How big 
should the lots be?

         b.
A family of 16 people needs to drive to a restaurant. What is the least number of cars they will need to 
transport all of the family in one trip (assume all cars hold 5 passengers). Also, how many people will 
be in the car with the least number of people?

         c.
The distance from your house to the local grocery store is 5 miles and from your house to Walmart is 16 
miles. About how many times farther is Walmart from your house than is the local grocery store?

         d.
Represent the answer to 16 divided by 5 in quotient remainder form: n = d*q + r.

2.  For questions a-d, calculate the suggested rate. Be sure to include the appropriate units. (3 pts each)
         a.
A tourist was charged $45.00 for checking a piece of luggage that was 20 pounds overweight. How 
much does the airline charge per pound that a piece of luggage is overweight?

         b.
In 5 minutes, a student is able to read 16 pages. What is his reading speed?

         c.
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 
toothpaste that costs $2.75? Fully explain how you came this conclusion?

         d.
After riding in a taxi for 5 minutes and 30 seconds, you were charged $75.02. What rate did the cabby 
charge you? Does this rate sound fair?

3.  What are the advantages of representing division as multiplying by the reciprocal? (4 pts)

4.  Explain why you can’t divide by zero. Include pictures if necessary. (4 pts)

Lesson 7: Introduction to Ratios
Understanding Ratios and Their Different Forms
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                                   Subject: 8th Grade Math

Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Master 11-5 B
Lesson Objectives:

          ●
Students will be able to state what a ratio is, why it is different than a rate, state an example of one.

          ●
Given a question involving percentages, students will be able to identify and compute the value the 
questions is asking for.

          ●
Students will be to represent ratios in 4 different forms: a/b, a to b, a:b, and a/b%.
          ●
Students will be able to solve questions involving ratios.

NYS Standards:

          ●
8.N.4  Apply percents.

Reviewing Homework:


The answers to the homework from the previous meeting will be shown on the projector and the student will check their answers immediately after they walk in. The teacher will go around the room to take attendance and check for homework completion. The teacher will then pass back the quiz from last class and  go over the answers to it in the same way.
Anticipatory Set:

The teacher will ask the students to some percentage questions which will be shown on the projector. This will be review for them. After they’re done, the class will go over the answers together. 
Developmental Activity:

The teacher will ask why these percentages don’t have units. This will lead into a discussion of the difference between rates, studied previously, and ratio, which compare things with the same rates. The teacher will then go over the three different types of ratios, part to part, part to whole, and whole to whole, and show how ratios are just examples of a ratio between a part and whole. The teacher will have the students identify and work on the different types of percentage problems (such as, x percent of y is what, x is what percent of y, and what is x percent of y, etc), The teacher will have the students do some questions from the applying the mathematics questions on page 613 and go over those together.
Assessment:

For homework the students will do Lesson Master 11-5 B.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 8
Lesson 8 was fused into lesson 7. I didn’t want to mess up the numbering by adjusting it.
Lesson 9: Proportions
Understanding Proportionality and Solving Proportion Problems 
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                                   Subject: 8th Grade Math

Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Master 11-6 A

Lesson Objectives:

          ●
Students will recognize that proportions are just equal fractions that can be solved for using algebraic 
methods they’ve already learned.

          ●
Give a question involving proportions, students will be able to set up a correct proportion for solving the 
question.
          ●
Given a proportion, students will be able to solve it using methods other than the means extremes 
property.

NYS Standards:
          ●
7.PS.10  Use proportionality to model problems.
Reviewing Homework:


Students will be selected to read the homework questions and their answer aloud while the teacher circles around the room to check for homework completion and attendance. The class will discuss the answers together.
Anticipatory Set:

The teacher will create a concept map to review the chapter with the help of the students (see attached).
Developmental Activity:

To introduce proportions, the teacher will complete the concept map to show where they fit in. Next, the teacher will show examples of situations in which equal fractions, proportions, arise. The teacher asks students questions that lead to explaining how to set up a proportion. The students will then be given questions from the applying the mathematics section of the textbook on page 618 in order to practice setting up proportions. The teacher will then have the students think of ways that they might solve for the variable and this will lead to a discussion of what operations are allowable (in other words, things they can do to both top and bottom or to both sides that don’t change the proportion) and cover the ideas presented on page 616. The students will use this knowledge to solve some of the proportions they set up from earlier questions. The teacher will ask for ways that students might check their answers. The teacher will go over these with the students and ask them to do some more questions from Lesson Master 11-6A. The teacher will go over these questions with the class and ask results of checking their answer.

Assessment:

For homework, the students will complete the rest of Lesson Master 11-6 A. They will also be asked to look back at the previous sections and look for at least 4 questions that can be solved using proportions. They will solve these 3 questions using proportions and be prepared to present them for the next class.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Concept Map



Lesson 10: Applying and Exploring Proportions

Applications of and Solving Proportions
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Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Master 11-6 B
Lesson Objectives:

          ●
Students will be able to apply proportions to solve problems which had previously required other 
methods.
          ●
Students will be able to decide weather proportions make these previous questions easier or harder.
NYS Standards:
          ●
7.PS.10  Use proportionality to model problems.

          ●
7.M.5  Calculate unit price using proportions

Reviewing Homework:


The answers to the homework from the previous meeting will be shown on the projector and the student will check their answers immediately after they walk in. The teacher will go around the room to take attendance and check for homework completion.
Developmental Activity:

The students will get into their groups and share the examples of questions from previous sections that they found, and how they used proportions to solve them. Each group member will take turns giving their examples. The teacher will then ask each group to present their examples. As the new applications of proportions build, the teacher will keep track of them on the board (for example: to solve percentage problems, to convert from metric to standard units of measure, etc). Once the class has shared it’s applications, the teacher will present some new ones, such as creating an accurate pie chart (using proportions to determine the angles of the wedges). The teacher will then ask the students to form their groups and try to come up with different ways of solving proportions. The teacher will present an example to get their creative juices flowing and they will be asked to come up with at least one method for homework.
Assessment:

For homework the students will be asked to complete Lesson Master 11-6 B. They will have to finish coming up with their alternate way of solving proportions and be prepared to present/explain it for the next class.

Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 11: The Means Extremes Property

Understanding the Means Extremes Property for Solving Proportions
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                                   Subject: 8th Grade Math

Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Master 11-7 B
Lesson Objectives:
          ●
Students will be able to evaluate different methods of solving proportions to evaluate their 
effectiveness and validity.

          ●
Students will be able to solve proportions using various methods including the means extreme property.

          ●
Students will be able to explain where the means extremes property comes from and why it works.
NYS 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.10  Use proportionality to model problems.
Reviewing Homework:


Students will be selected to read the homework questions and their answer aloud while the teacher circles around the room to check for homework completion and attendance. 
Anticipatory Set:

 The students will present their different methods of solving proportions and they will be discussed.
Developmental Activity:

The teacher will give the students some examples of proportions that are simple and obviously true (such as simplified fractions with equal signs between them). The teacher will then ask them to cross multiply, though he will not call it this, he will simply show them what this is have them do it for the examples. The students will realize that they come out equal and will test this idea with more interesting examples. The class will then be asked to formalize this idea using the equation a/b = c/d. The teacher will tell the class that this is sometimes called cross multiplying but the proper name is the means extremes property; that is, the product of the means equals the products of the extremes. He will tell them that it is not important that they remember which are the means and extremes because multiplication is commutative. The teacher will ask questions to elicit the type of proof shown on page 621. The teacher will also guide the class through the geometric proof of the means extremes property (see attachment). The students will practice using the means extremes property on the questions on Lesson Master 11-7 B. The teacher will go over the answer with the class.

Assessment:

For homework, the students will be asked to complete questions 10-19 on page 623 of their textbooks.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 12: Similarity and Proportionality

Applying Proportions to Similar Figures
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Materials: 


Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks


Lesson Masters 11-8 A and 11-8 B
Lesson Objectives:

          ●
Students will be able to define similar figures correctly.

          ●
Students will be able to understand and explain why corresponding sides of similar figures are 
proportional.
          ●
Students will be able to identify the corresponding sides of figures that have different orientation.

          ● Students will be able to set up a correct proportion for determining the missing sides of similar figures 
          


NYS Standards:
          ●
7.PS.10  Use proportionality to model problems.
          ●
7.CN.6  Recognize and provide examples of the presence of mathematics in their daily lives.
          ●
7.M.1  Calculate distance using a map scale.
Reviewing Homework:


The answers to the homework from the previous meeting will be shown on the projector and the student will check their answers immediately after they walk in. The teacher will go around the room to take attendance and check for homework completion.
Anticipatory Set:

The teacher will give the students a copy of a map with a scale and ask the students to determine the distances between different points on the map. After they are done, the teacher will go over the answers with the class.
Developmental Activity:

In order to get the students thinking about similarity, the teacher will ask the students if the distance between city x and city y is really 2 inches or 8 miles and what exactly is a map (a scale drawing of an area). The teacher will ask questions to get the students to realize that they were using proportions the whole time and didn’t realize it, and will write the proportion to make it clear. The teacher will then ask what students usually think of when they hear that something is similar to something else and explain to them that when talking about similar figures, similarity has a more formal definition. The students will come up with a definition of similar together with the teacher’s help. The teacher will then have them look at a triangular shaped park on the map and draw a large and a small version of the park on the board (one representing the park on the map, and the other the park in real life). The students will come up with a name for sides that relate to each other (corresponding sides) and experiment to discover that corresponding sides are proportional. They will set up the 3 ratios between the two triangles’ corresponding sides, and then look at the 3 ratios for each triangle that relate the sides of the same triangle and compare those ratios. The student will test these different ways of setting up proportions on questions 3-5 on page 628 and then review their strategies together as a class. They will get more practice on questions from Lesson Master 11-8 A and these will be gone over together again.
Assessment:

For homework, students will be asked to do Lesson Master B. In addition to this, they will be asked and find, draw, and label the drawing with estimates of the dimensions for 2 examples of figures from real life that have different shapes, one of which they will create a scale drawing of during the next class. (They could be the outline of a house or a truck, or something more complex like a technical drawing of a steel girder bridge. The figures can have lines inside them but all of the lines should be straight.) The teacher will give some examples of what some possible figures might be and where to try looking for ideas (like the internet or magazines or just while going to and from school). 
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 13: Constructing Similar Figures
Understanding Where Similar Figures Come From
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Materials: 


Calculators

Computer with Projector


Overhead Projectors


Photocopier


Transparencies


Overhead Markers


Rulers


Pencils, Notebooks, and Other Note-Taking Materials 

Lesson Overview: 


During this lesson, students work in groups to create similar figures using transparencies and overhead projectors. They will learn will discover usefulness of similar figures and that they are commonplace. By having to create their own questions involving proportions, students learn what information solving proportion problems requires. (LAST MINUTE CHANGE: Have the groups choose only one drawing to work on together.)
Lesson Objectives:

          ● Students will be able to identify examples of similar figures from real life.

          ●
Students will be able to create similar figures from the real life objects they’ve chosen.
          ●
Students will be able to work cooperatively with and assist other group members.

NYS Standards:

          ●
8.PS.11  Work in collaboration with others to solve problems.

          ●
8.CM.6  Analyze mathematical solutions shared by others.

          ●
8.CM.9  Increase their use of mathematical vocabulary and language when communicating with others.

          ●
7.PS.2 Construct appropriate extensions to problem situations.
          ●
7.PS.10  Use proportionality to model problems.
          ●
7.CM.3 Organize and accurately label work.
          ●
7.CN.6  Recognize and provide examples of the presence of mathematics in their daily lives.
          ●
7.R.9  Use mathematics to show and understand physical phenomena (e.g., make and interpret scale 
drawings of figures or scale models of objects).
Reviewing Homework:


The teacher will take more time going over the answers to the homework for this day. He will ask for answers, what proportion was set up, for other proportions the students may been tried. This will help refresh the students’ memories of similarity and proportions before they begin today’s activity.
(≈? mins)
Anticipatory Set:
1.
The teacher will ask the class to think of some different ways that similar figures might be created and write them down. After a minute of so, the teacher will ask the students what they came up with and provide some alternative methods for them to think about. 

(≈? mins)

Developmental Activity:
2.
The teacher and will hand out the project directions, scoring rubric, and teacher example and read over them while the class follows along. After answering any questions, the teacher will ask the students to get into their groups. 

(≈? mins)
3.
The teacher will ask the students to work together and help each member pick the most interesting and original drawing to make a scale copy of. The groups will help each member check to make sure the dimensions of the figure make sense.

(≈? mins)
4.
The students will neatly draw a smaller copy of their figure (with dimensions in whole inches only) and use transparencies and the overhead projector to make enlargements as per the directions. They will then add the dimensions of the real life object to the larger figure (they can be modified slightly to make the numbers come out more evenly). The group members will also help each member determine the scale.

 (≈? mins)

5.
The students will then make photocopies of their two figures with one missing the dimensions, as per the directions. 

 (≈? mins)

6.
The students will exchange their questions and figures and complete them, as per the instructions.

(≈? mins)

Assessment:
7.
For homework the students will write a reflection about this project and what they learned from it. This with the rest of the project will the other form of alternative assessment for the unit.
(≈? min)

Reflection/Self-Evaluation:  (Written after the lesson is completed)
Scale Drawing Project Directions
Name:    

Date:     

For this project you will see where questions about similar figures come from and why they’re useful. You will also learn what it takes to make up questions and 

Directions:


You will create 2 drawings of an everyday object you found for homework, an original, and a similar one that has been enlarged using the overhead projector and transparencies. These two figures should be placed neatly on one sheet of paper with dimensions of both given. The larger figure will have your estimated dimensions of the object as it exists in the real world. The smaller figure will be dimensioned using measurements in inches using a ruler. (To make this simpler, make all measurements in whole inches only.) You must create a scale (such as 1 inch equal to 3 feet) so that the smaller figure represents a scaled drawing of the real world figure. You will hand in these two dimensioned figures on the same sheet.


Next, you will create a copy of this sheet (using the photocopier) but hiding some of the dimensions so that one figure all its dimensions and the other has only one dimension (or more if needed) (see teacher’s example). You will make sure that the missing sides can be determined using proportions. You will also create at least 2 other questions that require the use of proportions or division (also see teacher’s example). These copies, with the questions on them, will be exchanged with another students and each will complete the other’s questions and find the missing dimensions. 


For homework due the next class, you will write a reflection about this project and what you learned from it. The following questions will help you get some ideas of what to write about.

Reflection Questions

What did you learn about scale drawings, proportions, or similarity that you did not realize before? What parts of the project were the most challenging? What part did you learn the most from? How well did your group work together? Which of their suggestions helped you the most? 

Sample of Possible Student Work




Questions:

Assume that the bridge is symmetrical.

1. How tall will the scale drawing of the bridge be? (16 in)

2. Label what the other dimension of the drawing will be?

3. How many feet does 1 inch represent? (2.5 ft)

4. How many times bigger is the real bridge than the scale 
drawing to the right? (30 times bigger)

5. How many times larger is the sum of all the pieces of the real


bridge than the sum of all the pieces of the drawing?

Scale Drawing Project Scoring Rubric
Name:    

Date:     

Drawing Description:     

Total Score:      / 25  



_____
Group Work and Participation (0-7 pts)


Worked well with other group members



Shared resources with other group members



Provided help and/or suggestions to other group members



Graciously accepted advice of other group members

_____
Drawing (0-5 pts)


Subject of drawing is original and interesting 



Drawing is neat and reasonably close to scale (the dimensions make sense/check)



Enlargement is accurate and was created using an overhead projector and transparencies



The scale used can be represented as a fraction and is consistent throughout
_____
Questions (0-5 pts)





Questions require an understanding of proportionality and similarity



Questions are solvable given the dimensions specified



At least 3 proportions are required to find the dimensions of the unlabeled drawing



There are at least 2 other questions that require the use of proportions or division

_____
Work for Other Student’s Questions (0-4 pts)



Solvable questions are answered correctly



Any mistakes are recognized and explained

_____
Reflection (0-4 pts)



New learning/understanding of proportions or similarity is stated or demonstrated


Reflection offers insight into student’s understanding of proportions and similarity

_____
Total Score (0-25 pts)
Comments:

Lesson 14: Proportional Thinking

Using Estimation to Help Solve Proportions 
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Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks
Lesson Objectives:

          ● Students will be able to understand and explain the importance of estimating the answer to a proportion 
problem.

          ●
Students will be able to solve proportion problems using multiple methods.
          ●
Given a proportion problem, students will be able to choose the most appropriate method for solving it.

NYS 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.10  Use proportionality to model problems.

          ●
7.RP.3  Evaluate conjectures by distinguishing relevant from irrelevant information to reach a 
conclusion or make appropriate estimates.
Reviewing Homework:


Students will hand in their reflections and the teacher will use these to determine attendance.
Anticipatory Set:

The teacher will have the students answer example questions 1 and 2 on pages 630 and 631 which will be shown on the projector.  The students will be asked to set up proportions to solve the questions. The teacher will ask students for their answers and the proportions they used.
Developmental Activity:

The teacher will then show the students how to use proportional thinking to solve the questions easily without using proportions. The teacher will then ask the students to try use proportional thinking on the warm up questions on page 630 of the teacher’s edition. The teacher will go over these questions with the class and ask them to try questions 11-20 on page 632 and 633 of their text books. The teacher will again discuss these questions with the students and use the rest of the period to talk about the upcoming unit test. 
Assessment:

For homework the students will be asked to complete the Chapter Review on pages 638 and 639 of their textbook. They will also be asked to review what they’ve done for this chapter and come prepared for the next class with any questions they have about the material.

Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 15: Review Day

Reviewing Before the Unit Test 
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Materials: 


Graphing Calculators

Computer with Projector


Pencils, Notebooks, and Other Note-Taking Materials 


Textbooks
Reviewing Homework:


The teacher will ask the students what questions from the Chapter Review they had difficulty with or would like to be explained or clarified. He will also answer any other questions the students might have about the material from this chapter 
Developmental Activity:

The teacher will explain the format of the unit test.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Lesson 16: Unit Test

The Summative Unit Test for Chapter 11
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Materials: 


Graphing Calculators

Pencils and Paper

Assessment:


Students will take the unit test. They will be allowed to use their calculators.
Reflection/Self-Evaluation:  (Written after the lesson is completed)
Unit Test: Chapter 11-1 through 11-9

Name:

Date:

1.      a.
What has more viewing area, a 37 inch widescreen TV that measures 18.1 by 32.2 inches (height by 
length) and a 37 inch regular-screen TV that measures 22.2 inches by 29.6 inches? 

         b.
If the widescreen costs $300 and the normal screen costs $320, which is a better by. Be sure to explain 
your reasoning and provide the appropriate unites for any calculations.

2.     a.
Solve the following equation for x:   (4/x) / (9/5) = 2

       b.
Express the answer to question 2 in quotient remainder form.

3.    a. 
When will the expression a/b be =1, <1, and >1, and =0?

       b.
When will the expression a/b be negative and when will it be positive?

       c.
Explain what a/b will be when b=0, what this means, and how you know this. Provide a written 
or graphic explanation. 

4.     a.
Identify the 4 pairs of corresponding sides of the similar figures TINY and HUGE.

       b.
Find the lengths of the sides of TINY:


       c.
What is the ratio of the perimeter of TINY 
to the perimeter of HUGE?

       d.
How might you create a similar figure and 
what are some examples of similar figures 
in real life?

5. Compute the flowing percentages problems:

        a.
What is 22% of 50?

        b.
What percent of 4.3 is 2.2?

        c.
44 is what percent of 45? 

6. Which car had a faster speed and what were the speeds of the cars in the flowing situation. A

     Canadian car that traveled 45 kilometers in 2/3 hour, or an American car that traveled 55 miles in

     1/2 hour? Be sure to provide the appropriate unites for your final calculations. 

Scoring Guide (Printed on bottom of Test):

      Questions:
         Points:


1a

2


1b

5


2a

4


2b

3


3a

2


3b

2


3c

4


4a

3


4b

6


4c

3


4d

2


5a

2


5b

2


5c

2


6

5

Total   

      47points
Part E Responses
a. Why can’t we divide by zero? 


I will have the student do an investigation of this problem (see Lesson #5) in which they will discover the answer to this question themselves. They will look at graphs and the idea of limits, use their calculators, and examine the actual definition of division using counters to understand why anything divide by zero is undefined. They will see that the graph of 1/x never crosses the y axis and that it just gets bigger and bigger. They will also see division as: a/b means b times what gives you a, and understand that there is no number that you can multiply by zero to get a number other than zero.

b. What’s wrong with dividing fractions by dividing across the top and across the bottom?


I will tell the student that there is nothing wrong with this because it works out the same way. I will explain to him however that very often, it will be harder than rewriting division as multiplying by the reciprocal. It will be hard because: you can’t do cancellation like you can with multiplication, you can’t switch the order like you can with multiplication (because multiplication is commutative and associative), and many questions end up being much harder (see examples 1).

Example 1:


     Dividing across top and bottom


Multiplying by the Reciprocal



In this case you end up having to multiply

In this case you can cancel and its has much fewer 

by the reciprocal to get the answer anyway.

steps.

c. Why is it that we end up multiplying when we are dividing fractions?

I will address this question during the course of developing the algebraic definition of division (see Lesson #4 Anticipatory Problem breakdown). They will see that multiplying by 1/4 results in a fraction, and this fraction is actually a division question. So, by writing out the steps required to multiply by 1/4, you actually end up dividing (by the reciprocal to be exact) (see lesson #4 for greater understanding). I will also give an analogy to subtraction. When you subtract by a number, you can think of it as adding the negative of that number. In this way, you end up adding instead of subtracting.

d. Why does a negative times a negative equal a positive?

I will address this by giving the following situation: 

A woman who is dieting is loosing 2lbs every day. She weighs 200lbs right now.

How much will she weigh 3 days later? How much did she weigh 3 days ago?

I will represent the woman’s weight as a function of time:










w(t) = (-2t) + 200





3 days from now>
w(3) = (-2)(3) + 200 = -6 + 200 = 194



     look at with reverse thinking>
w(3) = 194 = -6 + 200 = (-2)(3) + 200





          3 days ago>      w(-3)= 206 =  6 + 200 =  (-2)(-3) + 200





  this first step mentally



          these steps through mathematical reasoning

The function notation could be discarded for a more verbal, reasoning approach to the same problem. The problem could also by explained graphically. Using a graph of the woman’s weight (which would have negative slope) and travel in the negative direction (backwards in time) to see that the y-value (her weight) increases. This could be formalized as well. You could also use the distributive property explanation.
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Heights of Various Landmarks for Comparison:





Tallest Building:


     Taipei 101 – 1,670 ft


Tallest Freestanding Structure:


     CN Tower – 1,815 ft


Tallest Mountain:


     Mount Everest – 29,035 ft





6





24


4





1


9





1


4





1


2





1


4





Any number





Any number





Proportion!





ratio





Can be in the form of a 





results in a





Fraction





Division





Equal





percentage





part to whole





which compare





ratio





Quotient Remainder 





rate





Can be in the form of a 





results in a





Fraction





Division





Any number





Any number





Original Bridge Dimensions





Scale Drawing of Bridge





32 inches
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