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Instructional Methodology
The following lesson plans were chosen for a variety of reasons.  Each lesson illustrates a different aspect of not only the students learning but also my own learning through teaching them.  

The first lesson plan teaches the students a very important learning strategy that will help them solve word problems.  This lesson is very valuable because it has the students go through the problems and the strategy step by step.

The second lesson plan teaches the students using manipulatives.  This lesson will be great to use in the future because not only are the students using hands on manipulatives but they are discovering and deriving the formula for volume using these manipulatives.

The third lesson plan teaches the students using technology.  The students are to use the graphing calculator to enter the data into lists and then find the slope using regression lines.  This lesson is important because it shows the students that so much more can be done on the graphing calculators (or technology in general) than we can do.

The fourth lesson plan is a great interactive lesson that allows the students to work in cooperative learning groups.  In their groups they work together to create a graphic organizer and then to play Quadratic Jeopardy.  This lesson really challenges the cooperative learning groups because usually Jeopardy is every man for himself but this time they need to work together to answer the questions.

Leslie Perreault

Tuesday, March 13, 2007

Week 6 Lesson Plan

Well, What’s Important??

Grade / Subject: High School Math A Review, Mathematics.
Materials Needed: 

· Highlighter

· Worksheet RQWQCQ

· Activity Worksheet

· Pen/Pencil

· Chalk/Chalkboard
Lesson Overview: 


Students will be given a method to work through word problems determining what to do, and what is important in order to solve different types of word problems. Student will be working on solving word problems similar to the word problems on the Math A exam.  

Lesson Objectives:
· Students will be able to decide what is important in word problems in order to formulate mathematical equations.

· Students will be able to explain RQWQCQ and connect it with mathematics.

· Students will be able to transform word problems into mathematical equations.
New York State Standards:
· 4A Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures and graphs. 

· 4E Model real world problems with systems of equations and inequalities.

Anticipatory Set: (5 – 10 minutes)
Introduce RQWQCQ if the students to not already know it (most wont). Give the students the worksheet and have them look over it while going though it with them.  It is a method for students to make sure that they are solving the problem which is being asked, and it is something for them to look at for when they are stuck on word problems. 

RQWQCQ is a good strategy to use when solving math word problems. Each of the letters in RQWQCQ stands for a step in the strategy.
Read: 
Read the entire problem to learn what it is about. You may find it helpful to read the problem out loud, form a picture of the problem in your mind, or draw a picture of the problem. 

Question: 
Find the question to be answered in the problem. Often the question is directly stated. When it is not stated, you will have to identify the question to be answered. 
“What exactly is the question looking for?” or “What is the desired outcome?”
Write: 
Write the facts you need to answer the question. It is helpful to cross out any facts presented in the problem that are not needed to answer the question. Sometimes, all of facts presented in the problem are needed to answer the question.

Question: 
Ask yourself “What computations must I do to answer the question?” 

Compute: 
Set up the problem on paper and do the computations. Check your computations for accuracy and make any needed corrections. Once you have done this, circle your answer. 

Question: 
Look at your answer and ask yourself: “Is my answer possible?” You may find that your answer is not possible because it does not fit with the facts presented in the problem. When this happens, go back through the steps of RQWQCQ until you arrive at an answer that is possible. 
“Is my answer possible?” or “Is this outcome what the question is looking for?” 
Use RQWQCQ to help students correctly solve math word problems. 

(Give the students the handout and let them keep it.)

Follow the steps listed above to solve the following work problem with the student/class:

Question:

A three digit number 2A4 is added to 329 and gives 5B3. If 5B3 is divisible by 3, then what is the largest possible value of A? Three students came up with answers but they did not know who was correct.

Becky thought that A could be 1.
Tommy thought A was 5.

Kathleen thought A was 4.
Who was correct?
R- First, have the students read the problem.

Q- Question the students “What is the questions asking for?” What is the A and B in the question-What do they represent?” “What are we looking for?”

W- Write facts about what you know. Write down the important information such as divisible by 3, 2A4 + 329 = 5B3, and largest value of A. 

Q- Ask “What must I do to get the answer” aka – add and divide. 

C-Compute it out, see if 1 works, then 5 or 4, remember largest!. 

Q- Is this what the question is looking for? (Remember it says WHO was correct, not what is A or B)  

Work on this problem with the students. Start with having the students read the problem then ask them, “What is this problem asking?” Continue to follow the RQWQCQ method until the students get the answer and can explain why (an example of what to do is above). Make sure that the students understand that the final answer should be a name because the final part of the question states WHO was right, not what is the correct answer. 
Developmental Activity:
Have the students use the worksheet on RQWQCQ throughout the lesson. Hand out the worksheet with the word problems on it. Continue to use the RQWQCQ method with the students on each word problem while pointing out the important information in the problems, and also the unnecessary information. For the long word problems, we want the students to be able to determine what is important and what useless information is. For the long problems, have the students cross out the unimportant information while highlighting, underlining, or pull out the information which will be used in solving the problem. Once you see the students are getting the hang of the method, have them work on some problems on their own with little guided practice, and vice versa. If the students are struggling with the problems, have them repeat the process of RQWQCQ, and cross out information which is not important. 

Closure:
Continue and try to complete the worksheet by the end of class, if not possible let the students keep the worksheets and tell them to try some on their own. Tell the students that you will be here Thursday if they have any questions on what we did today in class. 

Ask the students to write what RQWQCQ stands for and how they could use it in mathematics (aka word problems). You could also mention to the students if you wish that this method could be used when reading chapters in books, or when they are given large pieces of information and they need a way to understand it. Tie together what RQWQCQ is and how it can be used with word problems. 
Assessment:
Use the worksheet that the students did in class as an assessment. The main point of today’s activity was to give the students a method of working through word problems. Assess their knowledge on RQWQCQ. If the students are struggling on the word problems then give them more guided practice or if they know what they are doing then give them more independent practice. 

If the students can answer the question of what is RQWQCQ, and they answer it well, then they have learned the point of this lesson.

If the students still can not answer what the RQWQCQ is, then go back through with them and go part by part, in other words…

What is the first thing you do when you get a word problem? 

“Read the problem…= R”

Then you ask yourself what am I looking for? And that represents the question = Q. 

Then you usually write down what you know. You write down your thoughts and ideas about how to solve the problem” = W 

And you can continue in that way until you show the students what RQWQCQ stands for. 
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How to Approach Mathematics Word Problems:

Use this worksheet when working on difficult word problems

RQWQCQ

Read: 
Read the entire problem to learn what it is about. You may find it helpful to read the problem out loud, form a picture of the problem in your mind, or draw a picture of the problem. 

Question: 
Find the question to be answered in the problem. Often the question is directly stated. When it is not stated, you will have to identify the question to be answered. 

Write: 
Write the facts you need to answer the question. It is helpful to cross out any facts presented in the problem that are not needed to answer the question. Sometimes, all of facts presented in the problem are needed to answer the question.

Question: 
Ask yourself “What computations must I do to answer the question?” 

Compute: 
Set up the problem on paper and do the computations. Check your computations for accuracy and make any needed corrections. Once you have done this, circle your answer. 

Question: 
Look at your answer and ask yourself: “Is my answer possible?” You may find that your answer is not possible because it does not fit with the facts presented in the problem. When this happens, go back through the steps of RQWQCQ until you arrive at an answer that is possible. 

Setting up Word Problems

On a separate sheet of paper, complete these word problems. Use RQWQCQ if you get stuck. Make sure your answer is what the question is asking for.  

1. Al’s father is 45. He is 15 years older than twice Al’s age. How old is Al?
500 30 years old  B)25 years old  C) 15 years old  D) 13 ½ years old 

2. Karen is twice as old as Lori. Three years from now, the sum of their ages will be 42. How old is Karen?
A) 12 and 24      B) 15 and 27     C) 12 and 27     D) 15 and 24
3. Tony has 11 more nickels than quarters. How many coins does he have if the total value of his coins is $2.65? (q=quarters n=nickels) 
A)  7q and 18n  B) 5q and 15n   C) 18q and 7n   D) 15q and 5n

4. This coming Halloween, Tom plans to scare twice a many people as Sam, and Sam plans to scare three times as many people as Roz. In all, they plan to scare at most 2005 people. If no one is scared more than once, at most how many people does Sam plan to scare?
               A)  at most 300 people    B) at most 200 people 

               C) 600 people                 D) at most 600 people

5. Helen has 2 inches of hair cut off each time she goes to the hair salon. If h equals the length of hair before she cuts it and c equals the length of hair after she cuts it, which equation would you use to find the length of Helen’s hair after she visits the hair salon?

a) h = 2 – c       c) c = h – 2

b) c = 2 – h       d) h = c – 2

6. Jenny, Kenny, and Penny together have 15n + 35  marbles, Kenny has 2n marbles and Penny has 12.  How many does Jenny have?

7. George and Phil were playing with their fish tank again. They had a difficult time keeping their fish alive. The fish tank is 100cm long, 60 cm wide and 40 cm high. They tilted the tank, resting on a 60 cm edge, with the water level reaching the midpoint of the base. When they rest the tank down to a horizontal position, what is the depth of the water in cm?
8. A classroom contained an equal number of boys and girls. Eight girls left to play hockey, leaving twice as many boys as girls in the classroom. What was the original number of students present?
Setting up Word Problems

Solution Page

1. Al’s father is 45. He is 15 years older than twice Al’s age. How old is Al?

Solution:

We can begin by assigning a variable to what we’re asked to find. Here this is Al’s age, so let Al’s age = x. 

We also know from the information given in the problem that 45 is 15 more than twice Al’s age. How can we translate this from words into mathematical symbols? What is twice Al’s age? 

Well, Al’s age is x, so twice Al’s age is 2x, and 15 more than twice Al’s age is 15 + 2x. That equals 45, right? Now we have an equation in terms of one variable that we can solve for x: 45 = 15 + 2x. 

Since x is Al’s age and x = 15, this means that Al is 15 years old. 

2. Karen is twice as old as Lori. Three years from now, the sum of their ages will be 42. How old is Karen?

 Solution:

We’ll let Lori’s age be x. We can set up a chart: 

                   now       in 3 years

     Karen       2x          2x + 3

     Lori           x            x + 3

The sum of their ages in 3 years will be 42, so we have: 

     (2x + 3) + (x + 3) = 42

                 3x + 6 = 42

                     3x = 36

                      x = 12

If Lori is 12, Karen is 24; in three years they will be 15 and 27, and the sum of their ages will be 42.
3. Tony has 11 more nickels than quarters. How many coins does he have if the total value of his coins is $2.65?
Solution:

First, we are told that Tony has 11 more nickels than quarters. We can call the number of quarters Tony has q. Then Tony must also have q + 11 nickels since he has 11 more nickels than quarters. 

We’re also told that Tony has $2.65. To solve the problem, we need to know that a dollar is 100 cents so $2.65 = 265 cents, a quarter is worth 25 cents, and a nickel is worth 5 cents. 
We can now use the following equation: 

    25 cents times the number of quarters + 5 cents times the number of nickels = 265 cents 

Translating this into symbols: 

25q + 5(q +11) = 265

 25q + 5q + 55 = 265

      30q + 55 = 265
           30q = 210  
             q = 7

Since q = the number of quarters Tony has, this means that Tony has 7 quarters. Since we also know that Tony has 11 more nickels than quarters, he must have 7 + 11 = 18 nickels. 

Thus Tony has a total of 7 quarters + 18 nickels = 25 coins
4. This coming Halloween, Tom plans to scare twice a many people as Sam, and Sam plans to scare three times as many people as Roz. In all, they plan to scare at most 2005 people. If no one is scared more than once, at most how many people does Sam plan to scare?
Solution:

If Roz plans to scare n people, then Sam plans to scare 3n people and tom plans to scare double that, 6n. Altogether, n+3n+6n > 2005. Since n is an integer, n is at most 200 since Sam plans to scare 3n, that’s at most 600 people. 
5. Helen has 2 inches of hair cut off each time she goes to the hair salon. If h equals the length of hair before she cuts it and c equals the length of hair after she cuts it, which equation would you use to find the length of Helen’s hair after she visits the hair salon?

a) h = 2 – c       c) c = h – 2

b) c = 2 – h       d) h = c – 2

Solution: C
6. Jenny, Kenny, and Penny together have 15n + 35  marbles, Kenny has 2n marbles and Penny has 12.  How many does Jenny have?

Solution:

Jenny’s marbles + Kenny’s marbles + Penny’s marbles = Total marbles 

Equation:   __ + 2n + 12 = 15n + 35 

So we get the equation x + 2n + 12 = 15n + 35. 

X = 13n + 23.
7. George and Phil were playing with their fish tank again. They had a difficult time keeping their fish alive. The fish tank is 100cm long, 60 cm wide and 40 cm high. They tilted the tank, resting on a 60 cm edge, with the water level reaching the midpoint of the base. When they rest the tank down to a horizontal position, what is the depth of the water in cm?
Solution:

Volume of the water = 


Volume of ½ of tank = ½ (100cm * 40cm * 60cm)

= 120,000


½ (120,000) = 60,000


60,000 = 100 cm * 60 cm * d


10 cm = d
8. A classroom contained an equal number of boys and girls. Eight girls left to play hockey, leaving twice as many boys as girls in the classroom. What was the original number of students present?
Solution:

 Let the number of girls or boys = x

        2(x-8) = x

        2x – 16 = x

        x=16

        There are 2x students in the class, therefore there are 32 students.

Neil Hanson

Lesson Title:

What’s Space

Grade: 9, 10, or above

Materials:


Calculator, Dr. Cushman’s math manipulatives, sand, paper clips, scissors, paper, ruler, (compass if you want)

Lesson Overview:


Students will calculate areas of circles, rectangles, and apply these ideas to calculate volumes of cylinders, rectangular prisms in order to understand volume

Lesson Objectives:

1. Students will recognize the utility of easy area formulas to calculate simple volumes

2. Students will demonstrate their knowledge of the concept of volume by answering the question as to does volume depend on the substance taking up space (volume). 

501 Students will demonstrate their understanding that the distributive formula is      applicable only in certain situations

State Standards:


5A Apply formulas to find length, area, etc…


5C.Use dimensional analysis techniques

Anticipatory Set:


Before class begins cut out 2 rectangles from a sheet of paper that both have a width of 2 inches, but may be of different lengths. Cut out a rectangle that is of width 2 inches by the sum of the lengths of the separate rectangles that were cut out. Similarly, cut out two circles of radii 2 inches, and one of radius four inches. Have the students calculate the area of each of the separate rectangles first. At this point you may have to first ask students how to calculate areas of such specific figures. Then have the students calculate the area of the other single rectangle. Ask what they notice about the two calculations (equal). Have the students then place the two separate rectangles in series, and place it next to the whole rectangle. Ask them how this relates to the distributive property, and have them demonstrate their understanding by doing the calculation, and explaining their reasoning by describing that total area is length times width, so in order to find the total area of the two separate rectangles we must add the two lengths, and multiply by the common width of 2 inches. Next, have the students do the same procedure as above with the rectangles with the circles. That is, after calculating the respective areas, have them compare the areas. Ask them why the areas did not come out the same (areas are 2*Pi*4, Pi*16, respectively). Have them demonstrate this by placing the edge of the smaller circles at the center of the larger circle so that the edges of the two circles will touch the center of the larger circle and the edge of the larger circle. Make sure the students try this first themselves before you show them. After that, also ask the students if they could use the distributive property as they did in the case with the rectangles. Have the students answer this first before trying to apply the distributive property because it should be obvious that they cannot solely because they got different areas. Then show them why the distributive property does not apply algebraically, and explain that it does not work because we have a sum of squares in the addition of the areas of the two smaller circles. 

Developmental Activity:


Using a two hollow rectangular prisms, fill them both up part way with equal amounts of sand. Fill one hollow rectangular prism up with double the amount in one of the other partially filled rectangular prisms. Ask the students how much sand they think is in both of the partially filled ones in comparison to the doubly filled one (obviously they will say about double, if not, say it explicitly). Next do the same thing instead using paper clips so that the height of each rectangular prism is the same as that for the ones using sand. Next give the students the formula for the volume of a rectangular prism, and have them calculate the volumes for the paper clips and the sand filled rectangular prisms. Then ask the students how the number of paper clips in the prisms compare to the number of sand particles in the prisms (drastically different). Then ask the students how the volumes of each corresponding prisms compare (the same). Then, ask the students what they can conclude about the volumes of substances that are different, but fill a prism that has an equal base area, and an equal height (answer: equal. Thus, volume does not depend on the substances taking up space, but volumes of rectangular prisms are completely determined by our definition of length*width*height. Make sure that students understand this well, and especially that it is the human interpretation of “taking up space.” Next, draw on the board two cylinders of equal radii and equal height. Draw another one of the same radii but of double the height of the smaller cylinders drawn (Give numbers). Ask the students before calculating how the sum of the two volumes of the smaller cylinders will compare to the volume of the larger cylinder, but tell the students to remember what happened when we were calculating the sum of the areas of the two smaller circles and the larger circle in the Anticipatory Set. This is an attempt to confuse the students into thinking that they will not be equal, but the point of it is that the students will then realize that the height is not squared, so we can use the distributive property. Also at this point you should have the students re-compute the sum of the two areas of the smaller circles and the sum of the two volumes of the smaller circles explicitly so that they can for themselves actually do the calculation. This way they will know what is involved in calculating sums of areas of circles of given radii as opposed to sums of volumes of circles of given radii (squares of radii involved in summation versus no squares of radii involved in summation, so in the latter the distributive property may be used). 
Closure:


Reiterate to the students that the volume of space in a {rectangular prism, cylinder} is given by {volume=length*width*height= Base Area*height, volume=Area*height}. Also reiterate that volume calculated in this manner does not depend on the substance taking up the volume, but only depends on our algebraic definition.  Further make sure you reiterate that the sums of areas of circles of given radii is not equal to the calculated area using the sum of the radii squared (i.e. Pi*r^2+Pir^2≠Pi*(2r)^2, i.e. you cannot add the radii and then apply the area of a circle formula). Then make sure you reiterate that for finding the volume of a sum of cylinders of the same radii, we can add the heights and then apply the formula (i.e. Pi*r^2*height1+Pi*r^2*height2=Pi*r^2*(height1+height2).

Assessment:


Draw on the board a cylinder of radius 4 and height 4. Draw two separate cylinders both of radius 2, and both of height 4. Ask the students to think first about how the sums of the two smaller cylinders volumes compare to the volume of the larger cylinder, and give you an answer + explanation. Then have them do the calculation explicitly, and then ask them how their original explanation compared to a new explanation that they might have. The answer to this without using algebra or the description of the distributive property argument can be done cleverly but using the same argument that was used in the anticipatory set visually for comparing the areas of the sums of the two smaller circles as compared to the larger circle by fitting the circles inside the larger circle, and then imagining creating the height of the generated cylinders much like a building going up. This provides an answer using previous knowledge of comparing areas of circles to answer the volume question in a visual manner, but also can be done using the explicit formulas.

Lesson Title: Let’s Get This Straight

Grade Level:  9

Topic: Linear Functions

Materials:  Paper, pencils, TI-83 or TI-84 graphing calculator, Phone Bill Handout, Insights Into Algebra; www.learner.org/channel/workshops/algebra/workshop2/lessonplan1.html, 

Reardon Data Analysis Gifts. Inc 

Time: One 50 minute class period

Lesson Overview: 

In this lesson, students will learn how to write an equation of a linear function when given a set of data. They will interpret the meaning of the slope and y-intercept and then use the equation to find other values of x and y. 

 Lesson Objectives:
Students will be able to: 

· Examine a set of data and plot it on a graph. 

· Determine the equation of the line that contains the data points. 

· Understand the meaning of the slope and y-intercept. 

· Justify the equation by predicting other x- and y-values. 
New York State Standards: 

4A.  Represent problem situations symbolically by using algebraic expressions, 

       sequences, tree diagrams, geometric figures, and graphs.

7A.  Represent and analyze functions using verbal descriptions, tables, equations, and    

       graphs.

7B.  Apply linear and quadratic functions in the solution of problems.

7C.  Translate among the verbal descriptions, tables, equations, and graphic forms of   

       functions.

7D. Model real-world situations with the appropriate function.

Anticipatory Set:  

1. Give students a copy of the Phone Bill handout. Explain to the class that the handout contains a copy of an actual phone bill. Have students look at the phone bill data (Calling Card Calls) – code, minutes, and cost – and determine whether to include all of the calls in the data set. 
  
Ask the students:

-Should we use all 7 calls for data? Discuss. 



-Which data should be used? Discuss.


2. Students should notice that all of the calls have the code “EC” except for the second call, which is coded “NC.” They might hypothesize that they should eliminate the call coded NC from the data set. 

3. Prompt students to examine the cost and length of the first two calls. 

4. Students should notice that the EC call is more expensive than the NC call, even though it’s shorter. They should conclude that the class should eliminate the call coded NC from the data set. (You may want to tell them that NC is a lower billing rate applied to nighttime calls.)
Developmental Activity:
502 Pass out graphing calculators to each student. Using the graphing calculator, have 

   the students enter the data into the lists: # of minutes into L1 and cost into L2. Be sure 

   to emphasize to the students that the Costs listed in L2 must correspond to the proper # 

   of Minutes listed in L1. Your calculator, by default will use the data in L1 as the x- 

   coordinates so be sure to enter the correct data into L1 (independent variables) and L2 

  (dependent variables).  

503 Make a scatter plot of the data using the graphing calculator. Ask students to 
    discuss the meaning of the x- and y-values and to decide the appropriate values to 
    use in the window setting. Consider the following: x = minutes, y = cost of the call, 
    xmin = 0, xmax = 50, xscl = 10, ymin = 0, ymax = 20, yscl = 5. Make sure students 
    can justify their choices, and remind them that these values represent the domain 
    and range in this problem.

3. Elicit from the class that if the data points were connected, they would form a line.

4. Ask the students what the equation of this line is. Allow students time to devise a 
     plan for finding the equation of the line formed by connecting the data points. 

5. Ask students to report on their plan. Students should mention that they would find 
     the slope and y-intercept of the line. Focus on the slope first and make sure students 
     understand how to use the data to find the slope. 
· If there is less than 15 minutes left, skip steps 6, 7, 8,9  and 10 use the LineReg (regression line – the line that best fits the collection of data points) function on the graphing calculator to determine the slope and y intercept of the equation. 

· To do this, Press  STAT , right arrow once to CALC, choose number 4. LineReg( ax=b ),  Enter.  This will display the general equation of a line, the slope of the equation (a = .240000000) and the y intercept ( b = .85000000).  

· To draw the graph of the line, press Y=  , then VARS  and choose number 5. Statistics , then right arrow twice to highlight EQ (equations) and press ENTER to execute 1.RegEQ.  The formula for the regression line will automatically paste to Y1=.  

· Press GRAPH  to display the line and the scatter points.

· Continue on with step 11.

6. Give the students time to choose two data points and find the slope (m = 0.24).
         m =y / x
   m= y2 –y1/ x2- x1


7. Ask students to discuss how to find the value of the y-intercept. They should 
    conclude that the y-intercept, b, is 0.85. 

8. Have the class verify the values for both the slope and the y-intercept and 
    determine that the equation of the line is y = 0.24x + 0.85.

9. Check the equation by graphing it and decide how well the equation fits the data. 
    The students should notice that the equation falls on all of the data points, and is 
    therefore a perfect fit.

10. Ask students to consider whether or not it matters which two data points they 
     choose to find the equation of the line. Students should determine that because the 
     data points all lie on the line, they could choose any two and arrive at the same 
     equation.

11. Press  TRACE  and then the up arrow or down arrow to move between the graphs of    

     the scatter plot and  the equation of the line. Move along the graphs with the right and   

     left arrow keys.

· On the graph of the equation, press 8,  ENTER.  This will display the value x=8 and also display the corresponding y value, y= 2.77 

· Discuss the  meaning of this point.  The students should understand that this point means that if you talk for eight minutes, the cost of the call would be $2.77.

12. Ask students to choose another x-value and find the corresponding y-value. Have  

    them interpret the meaning of this point.  Have the students do this for  

    x = 1,5,15,26,32   and compare the equation values for the Cost of the call with the 

    actual data.  They should see that all of these values are exactly the same as the 

    original data, and therefore the line is an exact fit.


13. Ask students to look at the table values for x = 0 to x = 5 and describe any 
patterns they see. Students should notice that for each increase of x, the y-values 
increase by $0.24.

14. Give the students some time to determine the meaning of the slope and the y-
    intercept in this problem context.

15. Make sure they understand that the slope represents the fact that the increase in 
cost for the call is 24 cents per minute and the y-intercept of 0.85 represents the 
initial fee for the call. 


16. Ask the class to determine the cost of a one-minute phone call. Students should 
report that this call would cost $1.09 ($0.85 as the initial fee plus $0.24 for up to 
one minute). Ask students how much it would cost if the call lasted only 15 
seconds. Students should realize that any call of one minute or less would cost 
$1.09. 

17. When Ask the class to find the cost of a one-hour phone call. Discuss the method they 
chose to solve the problem – table, graph, or equation – and their reason for 
choosing that method. 

18. Ask students how much it would cost to talk on the phone for 24 hours. Note: When   

     you are trying to predict data values that are beyond the range of the data used to 

     estimate the model, it is called extrapolation. 
     Students will first need to determine the number of minutes in 24 hours. 
For example: 
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19. Students should then substitute the number of minutes, 1440, into one of the 
 equations above to find the cost. (Answer: $346.45)

20. Ask the students to determine how long a call lasted if it cost $6.13. (Answer: 22 
minutes) 

Closure:

      Tell the students: 


Today we examined a set of  phone data, plotted it on a graph, determined the equation of a line from those data points, and interpreted the graph to discover the linear relationship between the length of a phone call and its cost. In this particular situation, the slope represented the cost per minute of the call, and the y-intercept represents the initial charge for connecting a call.

Assessment:

     Students  are informally assessed throughout the lesson.  Be sure to confirm the students understanding by noting their responses to the following questions.

· In step 4   “What is the equation of this line?”       

ANS. Y = .24x + .85

· In step 5  “ What is slope? And how do we find it?”

ANS. The slope of a line is the rate at which y changes for each unit of   

           change in x. We can find it by using the formula :

m =y / x 

                                                            m= y2 –y1/ x2- x1

           where m = the slope, and (x1,y1) , (x2,y2) are any points on the 

           line.
· In step 7  “ What is the y-intercept? And how do we find it?”

ANS. The y- intercept is the point where the graph of the equation    

          crosses the y axis.  X= 0 at this point. We determine this point by  

          tracing the equation of the line to X = 0 and reading the y value, or 
          we can calculate the y-intercept by using the equation y = mx + b 

          and a point from the line and the slope determined in step 6. (or the 

          RegLine function)
· In step 14 “What does the slope and y-intercept mean in the context of the phone bill problem?

ANS..24 is the slope, which represents the cost per minute once the call 

         has been connected.  .85 is the y-intercept which represents the   

         initial cost of connecting the call.

[image: image2.emf]
Melissa Hallock

Tuesday 4/24/07

Lesson Title:  Don’t be a “Square,” know the properties of quadrilaterals

Grade:  9 – 10 Math A Review

Topic:  Classification and properties of parallelograms, rectangles, rhombi, squares, and trapezoids 

Materials:  Chalkboard, chalk, pencil, graphic organizer, Quadrilateral Jeopardy questions

Resources: http://alex.state.al.us/lesson_view.php?id=558 

Lesson Overview:  This lesson is designed to help students study and recognize the characteristics of quadrilaterals through graphic organizers and jeopardy (quadrilateral style)   

Lesson Objective:

· Students will explain and analyze their findings by writing in a graphic organizer
· Students will form conclusions on their findings by playing Quadrilateral Jeopardy
NYS Key Ideas Addressed:
· 4A – Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Anticipatory Set: (Approximately 4 minutes)

2. Students will be given the graphic organizer without the arrows already connecting the shapes

3. In their cooperative learning groups have them discuss and try to decide where the arrows go that connect all of the quadrilaterals, i.e. a rectangle is a parallelogram

4. Next quickly go over as a class

Developmental Activity: (Approximately 20 minutes)

1. Before the students have entered the class on the other side of the board write down the different categories and numbers for the jeopardy game

2. Next go over each of the official definitions and characteristics of the quadrilaterals (This shouldn’t take long because they have had this before) they can use the sheets to help them in the jeopardy game if they need

3. Next is the fun part.  For the rest of the time have the students play Quadrilateral Jeopardy.  In their cooperative groups they will have to decide which category and value to pick.  Only the manager will be able to give the answer so the students will have to quickly work together to come up with the answer.

4. Which ever group has the most points at the end of the time will get a little something.

Closure:  Today’s lesson has the students reviewing quadrilaterals.  The students will be playing a game so which will help enforce each of the definitions and characteristics of the quadrilaterals that were looked at today.

Assessment:  The lesson is a constant assessment for the students.  By having them play Quadrilateral Jeopardy the teacher can see what the students know and don’t know.  In essence what needs to be worked on and what doesn’t.  When the time is up the students will be given exit visas in which they must reply to two questions:  What was beneficial to them today? And Was there anything that confused you today or that you wished you could spend more time on?   
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Theorems/Def

(Name all)

Theorems

(Name 1)

Definition


Definition
100 Opposite sides are parallel.



What is a parallelogram?

200 A parallelogram with 4 congruent sides.



What is a rhombus?

300 A parallelogram with 4 right angles.



What is a rectangle?

400 A quadrilateral with exactly one pair of parallel sides.



What is a trapezoid?

500 A parallelogram that is both a rectangle and a rhombus.



What is a square?

Theorems (name 1)
100 Diagonals are congruent.



What is a rectangle? (Square)

200 Consecutive angles are supplementary.



What is a parallelogram? (rect., rhombus, square)

300 Diagonals bisect opposite angles.



What is a rhombus? (square)

400 Both pairs of base angles are congruent.



What is an isosceles trapezoid?

500 Diagonals are perpendicular.



What is a rhombus? (square)

More Theorems/Def (name all)
100 Four right angles.



What is a rectangle and a square?

200 Four congruent sides.



What is a rhombus and a square?

300 Consecutive angles are supplementary



What is a parallelogram, rectangle, rhombus, square?

400 Diagonals bisect each other.



What is a parallelogram, rectangle, rhombus, and a square?

500 Diagonals are perpendicular.



What is a rhombus and a square?

Sometimes,  Always, Never
100 A rectangle is _______ a parallelogram



Always

200 A parallelogram is ________ a rhombus



Sometimes

300 A trapezoid is ________ a parallelogram



Never

400 A square is ______ a rectangle



Always

500 Opposite angles of a rectangle are congruent and supplementary



Always
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Assessment Practices

The following lesson plan was chosen to illustrate the state assessment and to show the students awareness of it.  The lesson consists of part four questions from the Math A exam.  The students are asked to complete the questions and then they are shown exactly how they would be grades.  I have included my journal entry of the week this was done so as to give an understanding of what was expected from the students.
Preparing for Part IV’s

A Lesson for a 9th grade Math A class
Materials Needed:

· Pen/pencil and a calculator 

· Math A August 2004 Part IV Worksheets 

· Math A August 2004 Part IV Scoring Rubric

Lesson Overview:

· Students will independently work through two Part IV questions from the August 2004 Math A exam, learn how they are scored using a rubric and thus how crucial it is for them to show as much work as possible.  They will then use this knowledge to help them as they work through the problem again more thoroughly (if necessary).  
Lesson Objectives:

· Students will be able to analyze their responses to Part IV questions based on their knowledge of the scoring rubrics for Part IV questions.

· Students will be able to assess if their initial responses to a Part IV question are valid once they go back and re-look at what the question is asking, as well as decide to make the appropriate changes if necessary.

NYS Standards Addressed:

· 2A.  Understand and use rational and irrational numbers.

· 3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

· 3D.  Use field properties to justify mathematical procedures.

· 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

· 5A.  Apply formulas to find measures such as length, area, volume, weight, time, and angle in real-world contexts.

Anticipatory Set: 

1. Since it will be the last day we will be seeing the students, take a minute when they come in to thank them for participating in this program and tell them how we (as a group) hope that it has been a good experience for them.  

2. Remind them that they have been working hard for the past few months and encourage them to keep up their studying during the last few weeks before the exam. 

Developmental Activity:
1. Give the students the first Part IV handout, question 38.  Read the directions with the students, emphasizing how important it is for them to ALWAYS show as much work as they can on the Part IV (and Part II and III) questions.  

2. Tell the students:

a.  First, you will solve the problem independently, as if you were taking a real Math A exam.  Then we will go through the scoring rubric for this problem that the people who graded this exam used to see how they gave points.  If we need to, we will then go through the problem again together to see if you would change anything after looking at the rubric.

3. Give the students a few minutes to solve the problem on their own.

4. Go through the scoring rubric (cover the answer to the next question so they don’t look ahead), and emphasize how:

a. It is crucial for them to be as thorough as they can – writing formulas and then plugging values in, organizing and labeling their work, reading the question more than once (especially AFTER they have completed it) to ensure they answered it fully – for example, in this problem they had to round the area to the nearest square unit, instead of the nearest tenth or hundredth.  

5. Work through the problem with the students:

a. Have them write down the given information, explaining why it is important to be organized throughout the problem.

b. Ask them to verbally discuss out how they would think the shaded area could be found.

c. Have them elaborate on methods they know to find the missing information (i.e. Do you know how to find the area of a circle? Of a triangle?  How do you find a missing side of a right triangle?)

d. Use the calculator to work through the calculations.

e. Emphasize the importance of checking the reasonability of their answer (i.e. Does it make sense for 24 to be the height of the triangle?)

f. Have them re-read the question to ensure they fully answered the question.

6. Repeat steps 3-4 for Part IV question 39.

7. Work through the problem with the students:

a. Ask them about their comfort level with this problem in relation to the other problem.  Do they prefer working with shapes or do they also feel comfortable working with algebraically focused problem such as #39?

b. Ask them if they thought of different ways how to being solving for x – did they think of cross-multiplying?  Trial and Error (If Trial and Error – emphasize how VERY important it is to do at least 3 trials and show the checks to receive full credit – that is a rule that goes for ALL Part II, III and IV’s!)

c. Work through solving for x, explaining that we want to get all the equation such that we are left with zero on one side and the rest of the information on the other so that we can then factor the remaining terms and then solve for x.

d. Go through a check of each solution you get (3 and -5), emphasizing that it is very important to perform checks for ALL Part II, III and IV problems.

Closure: 
· When there is about 1 minute left, thank the students again for their participation the past few months, wish them well on the June exam, and ask them what is one thing they would have changed and one thing they really liked about our sessions.

Name:__________________________________ 

Date:______________________


Name:__________________________________ 

Date:______________________

SCORING RUBRIC - Part IV

For each question, use the specific criteria to award a maximum of four credits. Unless otherwise specified, mathematically correct alternative solutions should be awarded appropriate credit.
(38) 
[4] 145, and appropriate work is shown, such as 

[3] Appropriate work is shown, but one computational or rounding error is made or the answer is expressed in terms of .

Or
[3] Appropriate work is shown, but the area of the entire circle is used to calculate the area of the shaded region.

Or
[3] The areas of the semicircle and triangle are found correctly, but they are not subtracted to find the shaded area.

[2] Appropriate work is shown, but two or more computational or rounding errors are made.

Or 
[2] An incorrect formula is used to find the area of the triangle or the semicircle, but an appropriate shaded area is found.
Or 
[2] Only the area of the semicircle or the area of the triangle is found correctly, and no further correct work is shown.

[1] Both the areas of the semicircle and the triangle are found incorrectly, but they are subtracted to find an appropriate shaded area.

Or
[1] Only the length of segment AC is found correctly.

Or
[1] 145, but no work is shown.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure.

(39)
 [4] 3 and –5, and appropriate work is shown, such as x(x + 7) = 5(x + 3) or trial and error with at least three trials and appropriate checks for each solution.

[3] Appropriate work is shown, but one computational or factoring error is made.

Or
[3] Appropriate work is shown, but only one correct solution is found.

Or
[3] The trial-and-error method is used to find both correct solutions, but only two trials and appropriate checks are shown for each solution.

[2] Appropriate work is shown, but two or more computational or factoring errors are made.

Or
[2] A correct quadratic equation is written and factored, but no further correct work is shown.

Or
[2] The trial-and-error method is attempted and at least six systematic trials and appropriate checks are shown, but neither solution is found.

[1] A correct quadratic equation is written, but no further correct work is shown.

 Or 
[1] 3 and –5, but no work or only one trial with an appropriate check is shown.

[0] 3 or –5, but no work or only one trial with an appropriate check is shown.

Or
[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure.
Answer Key:


Melissa Hallock

5/1/07, 5/3/07

Journal #11


Today, May 1st was a review day.  I worked with a couple of students on part two questions of the exam.  I think that it was a really good idea to review the way we did.  I had the students work on the first question by themselves (if they needed a little guidance I was there because I didn’t want them to spend the whole time just staring at the page).  Then once they had their answer I went over the scoring guide with them and we scored their answer.  I told them what to do and what not to do and that a correct answer with no work is worth less than an incorrect answer with work showing that you understand what is suppose to be done.  We worked on the next question in the same manner.  After they had an answer we graded it to see what they would have gotten.  Hopefully the students remember that when they are completing the part two of their exam.


Today, May 3rd was also a review day.  We worked on the part fours together this time.  We did it in the same manner where we worked through the problem first and then graded it as it would be graded on the exam.  The part four questions seem like they might e an issue for the students because they are so many parts and it will be easy to trip them up especially if they miss just one part.  I was thinking as we were doing this that what would have been a good idea would have been to go over this in the beginning of the tutoring and then again at the end to see how much they have learned.  I really enjoyed working with the students even though it was frustrating at times.  I would take a 100 frustrating times just to see that 1 time when the student understands and smiles and says, “is that right Ms. Hallock?”  It really is rewarding to work with these students. 

Self Assessment


The following are journal entries of mine that allow me to see my progress.  It started out rough, the lessons were too long and too ambitious, but I learned that right away.  When I wrote my first lesson I was able to see the students reaction and know that it was successful and what I would change in the future by using the exit visas.  The journals shows where we had to come up with a new lesson in the 5 minutes before the students were to arrive because the lesson we were to do wasn’t even at their grade level. But most importantly these journals document my successes and my difficulties.  It shows where I tell myself to stay upbeat and where I get excited because a lesson went better than could be imagined.
Melissa Hallock

2/13/07, 2/15/07

Journal 2


The first week at Lafayette was kind of a settling week.  On the first day there only about six kids showed up and of those six most showed up late.  The girl that I started to help came in about five minutes before the end of time.  We had as much success as possible doing the problems that we could.  It went fairly well; we went over a few and then I let her choose the last one that she would like to do (it was one of the harder ones too!).  


On Thursday only a few showed up so I took the liberty of discussing a few ideas with others.  I think it was because we all had really high expectations and I realize now that we all need to come down a notch.  More doesn’t always mean better.  Our lesson plans were packed full of really good information but they were just not feasible.  I have a lot of ideas now for my own lesson plan, staying in the region of short and sweet (maybe focusing on the sweet).

Melissa Hallock

3/1/07

Journal 4

Tuesday’s lesson was on ratios.  It was the lesson I wrote and I think it went very well.  I was excited because this was the most students we had.  Throughout these last few weeks I saw getting the students’ attention was hard not to mention having them be completely involved.  I don’t think they expected to get up and measure themselves and use those measurements with ratios.  It was great to see the students get involved.  I have also never used or seen the exit visas before and I was really interested in the comments I would get.  One said that they wish they could learn more about the Golden Ratio and another didn’t know that ratios could be so simple.  I think if I were to do the lesson again I would defiantly add more about the Golden Ratio.  Also today I worked with a student that seemed to breeze through the lesson.  He had a good understanding and could do things that we often find these students have difficulty with.  After discussing this with Dr. Cushman we thought that maybe the issue is test taking skills.  So I am going to try to pay attention to future lessons with this student and see if maybe I can give him some helpful hints in taking the exam.

Thursday’s lesson was supposed to be on the Law of Cosines but after discussing it with Dr. Cushman we came to the realization that the Law of Cosines was not a Math A topic.  I was kind of relieved because I didn’t know exactly how to teach this lesson and I found myself doing a little research on the Law of Cosines.  This did however open my eyes because I realized that I am not going to know everything and that I need to be completely prepared.  It was also a good learning experience because we decided on the spot to change the lesson to Pythagorean theorem.  We had to come up with a lesson in just a few minutes before the students would arrive.  I think what was so disappointing about this lesson was that Pythagorean theorem is such a vast topic that I really wished I had more time to come up with some really great stuff.  I found that the student I was working with knew the Pythagorean theorem but had difficulty applying it.  I think if I had more time I would let the students explore triangles and the squares of the sides so that maybe they could come up with the theorem themselves.

Melissa Hallock

3/13/07, 3/15/07

Journal #6


Today, Tuesday March 13th’s lesson was on RQWQCQ and I thought it was a great lesson.  I went over the steps of RQWQCQ with the student I was working with and then we did the first problem.  I myself was excited to use this method because I had never seen it before and I was anxious to see how it would work.  I think that the student appreciated it (well as much as possible anyways) because with each problem we went through the steps.  I am lucky because I get to work with the same student now for a few weeks and I am finding more and more that with him he needs these kinds of processes or skills to complete the tasks.  His algebra is solid his problem solving skills however needs some work.  A little criticism on myself I find that I get really excited when a student comes along and that I am very chipper however, when going through the lesson I get less and less chipper so I am going to work on staying upbeat through the whole lesson because if I like math it may rub off.


Today, Thursday March 15th’s lesson was a review of the week.  Our anticipatory set built off of Wednesday’s and our lesson incorporated using the RQWQCQ from Tuesday.  This lesson was so beneficial to me today as a tutor because I realize where the student I am working with struggles.  He flew through the anticipatory set, just like I knew he would.  When he got to the first problem he really wasn’t sure what complementary angles were.  I explained it to him verbally but he just wasn’t getting it so then I drew him a picture and the light bulb went off.  He was able to finish the problem and go on to the next.  This is where I found what the real issue was.  He read through the problem and gave me an answer right away but when I asked him to explain how he got that he had difficulty communicating that.  So we went through step by step what he did and wrote it down.  I really hope he continues to show up because I am fairly confident that he is losing a majority of his points on the show your work portion (a correct answer only gets you one point).  I want to go through with him and make sure he understands how to set up a problem and write down his step by step process. 
 

Melissa Hallock

3/20/07, 3/22/07

Journal 7


Today, Tuesday March 20th we were teaching the students circumference by using M&M’s.  It was my own lesson plan so I was really excited to see how it would work.  The object of the lesson was to see that when you measure the circumference and divide by the measure of the diameter you always get pi (in our case a number fairly close to pi).  Then by using what we know that C/D = pi have the students derive the formula for circumference.  When my student came in (I have worked with him several times now) I was excited to get the activity going.  He breezed through the anticipatory set like I knew he would and we started working on the activity.  A fight broke out in the hallway and he jumped up and started running out I tried to stop him and tell him that he needed to work on this activity but I was not able to.  A couple of times he started texting right in front of me and I again tried to stop him but was unsuccessful.  I learned that you have to be firm and not let them walk all over you otherwise they won’t even try to hide that they are breaking the rules, they will do it right in front of you.  Other than that everything seemed to go smoothly he was able to fill out the chart and come up with the calculations.  Of course the bell rang while we were trying to derive the formula but I think he did at least get that there was a reason for using that formula other than that it is just given to us.


Today, Thursday March 22nd we were suppose to do a lesson on volume but we couldn’t even get past the anticipatory set which was on area.  The object of the anticipatory set was just to give them a little reminder on area and to show that the area of a two rectangles can be added up to find the area of a bigger rectangle.  Today I worked with a different student and I found that right away she really didn’t understand what she was doing.  Yes she was able to compute the area but then when I tried to ask her if she noticed any similarities between the two smaller areas and the larger area she couldn’t figure it out even after I put the two rectangles together up next to the larger one to show they were the same size.  So after struggling with the anticipatory set I realized that it would be a good idea to move onto volume so we stuck to working with area.  I made up some examples and we worked through them.  I realized that she was having difficulty computing the length or width if I gave her the area.  One of the examples was A=32 and length equals 4 what is the width and she multiplied the area and the length together.  I tried to get her to see that that wasn’t going to work by plugging her answer in and seeing that it doesn’t check.  It was hard to motivate her though because I could tell she just didn’t understand.  So I gave her another problem 3x=12 and asked her to solve for x and she could.  So I tried explaining to her that it was the same thing.  I’m not sure if I got through to her and it is so frustrating to walk away knowing that the student just doesn’t quite understand.


This class, MED308 helped me in more ways than one.  Teaching the students and getting to know their strengths and weaknesses allowed me to tap into my own strengths and weaknesses.  I have learned so much!  I know that teaching can be frustrating but the rewards are worth the frustrations.  I can not tell you how many times I would brag about the student I was teaching and how they understood what was going on today.  I have also learned that persistence and patience not always but usually pay off.  I think it is important to note that it will not always pay off because sometimes a student will just not comprehend, that doesn’t mean give up it just means not everyone is good at everything.  


 Going along with this is my personal favorite reading in Every Minute Counts.  The author gives his own experiences and in it he says to never say, “oh here is an easy one” because to the person you are teaching it may not be an “easy one.”  I found myself taking that advice everyday while tutoring but also in the real world when dealing with people.  In essence, I think that is what this course is all about, not only teaching us to teach, but teaching us how to interact everywhere.  
Throughout the class we learned about group work and cooperative learning we learned about different kinds of assessments besides the homework and test but most of all we learned how to interact with the students.  We are no longer the observers we are the people that influence the students.  What we say and what we do now matters and taking this class helped prepare us for that.  It helped prepare us to be teachers.
