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	Program Information
	[Lesson Title]

Cooking with Numbers

	TEACHER NAME
	PROGRAM NAME

	
	[Unit Title]

	NRS EFL(s)
3
	TIME FRAME
120 – 240 minutes 

	Instruction 
	ABE/ASE Standards – Mathematics

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	N.2.13, N.3.10, N.3.15, N.3.16, N.3.17, N.3.20, N.3.26
	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center (TRC).

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP51)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	(
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)

· Students will:

· identify and represent integers and fractions, 
· solve problems using integers and fractions along with all four arithmetic operations, and 
· apply measurement scales.

	ASSESSMENT TOOLS/METHODS
· Each of the “you do” steps will serve as assessment.  The instructor should be able to gauge understanding by having different students provide their solutions and explanations of how they arrived at that solution.  In addition, during the “we do” steps, instructors should be encouraging all students to participate in the discussion.  The ability to provide input in these discussions will help the teacher gauge each student’s mastery of the concepts

· Have the students scale any of the remaining recipes to hand in.  For further critical thinking, have them explain the reasoning for their scale.  Did they need to make less cookies because their class only has so many people?  Did they want to use the salad for lunch the next day so they made a double batch?

	
	LEARNER PRIOR KNOWLEDGE

· While not necessary, it may be useful for application problems if students are able to distinguish between metric and U.S. measurement terms as well as tell whether a term is for distance, volume, or weight.


	
	INSTRUCTIONAL ACTIVITIES 
Note:  Keep in mind that your class may not need to go through each piece of the activities below.  Please pick and choose which elements to incorporate into your actual lesson based on what you know of your students.  You will need to adjust which segments to keep and which to skip based on the ability level of your students.  As this lesson plan tries to incorporate multiple levels, some activities may be above or below your students’ levels.  In addition, extra sample problems may need to be incorporated based upon your particular class.

1. Give students the SmartPAL kit (optional) and centimeter cubes.  Our context for the day is going to be food.  Specifically, problems in this lesson will deal with the quantities needed for multiple people.  We will start using centimeter cubes as a concrete material before allowing our fraction circles to represent pizzas/pies.  This will allow us to explore arithmetic on whole numbers and fractions using all four operations.  The first operation to cover is addition.  To do this, students need to understand whole numbers.  Make a number line on the board.  Referring back to the centimeter cubes, model some values on the positive side of the number line.  The goal here is for students to recognize that the numerals are an abstract representation of a quantity.  If you would like to introduce negatives at the same time, add negative values to the number line.  The positive values represented the number of centimeter cubes each person possessed.  Negative values, on the other hand, could represent the number of cubes each person owes.  For instance, -3 could mean that one student owes the teacher 3 cubes.

Sticking with the cubes, one way to introduce addition is by combining sets.  Have the students break up into pairs or small groups.  Make sure each group has some centimeter cubes and a SmartPAL with a blank sheet of paper inside.  Since this is math skill, you can use explicit instruction to teach it.

(I do) Addition is used when we have two or more quantities and we want to find out how much we have in all.  Give yourself two or more piles of centimeter cubes, each with less than 10 cubes in it.  If you have a small class, everyone can gather around to see, or you could draw a representation of your piles on the board.  Once you have your separate piles, count how many are in each and write those numbers on the board.  There are now two ways to set up the addition problem: vertically or horizontally.  Show students how to write both versions.  Next, push the cubes so that they are now in one large group.  Count how many cubes there are in total.  This is our answer, so place it accordingly in our number statements on the board.  Next, go back and show them how to solve the problem without the cubes, using just the vertical/horizontal written problem.  Depending on the numbers used, you may need to emphasize the need to carry to the next place value.

(We do) Choosing one group at a time, have each student in the group pick a number and grab that amount of cubes.  Then, have the class try to figure out the answer using the number statement before having the group combine their cubes to give the final count.  For more practice, let the groups practice on their own doing the same thing.

(You do) Have the students practice alone.  They can make up their own problems, use addition problems from a book or worksheet, or you can give the entire class some sample problems to try on their own.

For subtraction, a possible method using the cubes is by the take-away method.  Subtraction must be done with two numbers at a time.  Any more than that, and we may have to worry about order of operations which will be covered in a later lesson.  

(I do) This time, give yourself two piles of centimeter cubes.  Once you have your separate piles, you must decide which pile is your starting amount, and which pile represents the amount being taken away.  (Note: If you introduced negatives, it should not matter which pile you make the original amount.  If you did not introduce negatives, make sure students know that in order to get a positive answer, their original pile must be at least as large as the amount they are taking away.)  Count how many are in each pile and write those numbers on the board.  Again, there are two ways to set up the addition problem: vertically or horizontally.  Show students how to write both versions.  For the take-away method, we will take the pile representing the amount we are taking away, and match up each cube with one in the original pile.  Once we have a match, we take away both cubes.  After we have matched up every cube in our take-away pile, the remaining amount from our original pile is our answer, so place it accordingly in our number statements on the board.  Next, go back and show them how to solve the problem without the cubes, using just the vertical/horizontal written problem.  If your original example did not require you to show them how to borrow, do one that shows them that concept.  If borrowing is causing problems, it may be beneficial to use base 10 blocks to discuss the concept of place value.

(We do) Breaking the group up into pairs and choosing one pair at a time, have each student pick a number and grab that amount of cubes.  Then, have the class try to figure out the answer using the number statement before having the group use their cubes to give the final answer.  For more practice, let the groups practice on their own doing the same thing.

(You do) Have the students practice alone.  They can make up their own problems, use problems from a book or worksheet, or you can give the entire class some sample problems to try on their own.

After students have a firm grasp of arithmetic with whole numbers, we should be able to jump right into introducing the concept of a fraction.  A fraction is a part of a whole.  One good way to think of this is with a pizza or a pie.  If a family were to order a pizza for dinner, the entire pizza would be considered the “whole.”  When you take a slice out of the box, you are eating a portion, or a part, of that whole.  As an example, let’s think about a pizza that has been cut into 8 slices.  (For simplicity, let’s assume in all the examples that the pizzas have slices of equal size.  So, all 8 slices are the same size as one another.)  If we take one of these slices to eat, we have taken 1 out of 8 possible slices.  To put this into a fraction, we would have: [image: image2.png]


.  In this fraction, the 1 is known as the numerator, which is the portion or part of the whole that we are currently working with.  The 8 is the denominator, which is the whole, or how many of our parts would make that whole.  In our case, it would take 8 of our slices to comprise the whole pizza, so 8 is our denominator.  
2. Now that we know what a fraction is, we see it is made up of whole numbers.  This means we should be able to do arithmetic operations with fractions.  Let’s start with addition.  

(I do) Working with our pizza with 8 slices, let’s say Jane eats 2 slices and Bob eats 4.  If we want to know what fraction of the entire pizza has been eaten, we would want to add their two portions together.   Jane ate [image: image4.png]


 of the pizza and Bob ate [image: image6.png]


 of it.  To find the portion eaten, we must solve [image: image8.png].



.  In our problem, we see the denominators are the same.  When adding fractions with a common denominator, the procedure is to add the numerators together and put that sum over the common denominator.  The resulting fraction is our answer.  In this case, our answer will have that same denominator, and we just add the numerators: [image: image10.png]


.  Now might be a good time to discuss reducing fractions.  Students may recognize that the whole numbers 6 and 8 are both divisible by 2.  When we have a fraction where that is the case, the numerator and denominator are both divisible by the same number, then the fraction can be reduced.  In this case, we would do the following: [image: image12.png]el



.  When we reduce a fraction, we find a new fraction that is actually equal to our previous fraction.  Thus, [image: image14.png]oo



.  This can be seen/explored further using the fraction circles.  This situation worked because we had a common denominator between the two fractions.  (You can also add whole numbers to fractions.  Remember: The denominator for a whole number would be 1, so to write 3 as a fraction, we would have [image: image16.png]


.)

(We do) Give the class a second scenario in which Jane and Bob both eat  [image: image18.png]


  of the pizza and have the class as a whole walk you through Polya’s steps, solving the problem as before.  In this case, we have:

[image: image19.png]



(You do) And finally, give the class the scenario in which two pizzas are bought, Jane eats  [image: image21.png]


, Bob eats  [image: image23.png]


, and they invite their friend Dave over who eats  [image: image25.png]


.  In this case, we have:

[image: image26.png]



This is called an improper fraction since the numerator is bigger than the denominator.  Walk them through changing this to a mixed number (a number that has both a whole number and a fractional part).  We would figure out how many times the denominator goes into the numerator evenly, in our case 4 can go into 5 one time.  Thus, our whole part is 1.  From our division of the numerator and denominator, we have a remainder of 1. We put that remainder over the denominator to get  [image: image28.png]


.   Thus, [image: image30.png]=

e



.  During this step, you should be walking around the room to check student work and provide help/feedback as necessary.  This also lets you gauge whether it is time to move on or do more problems.

(I do) What if we do not start with a common denominator?  Let’s say that in addition to our pizza with 8 slices, we have another pizza that is the same size, but this pizza was cut into 6 slices.  If Mike ate a slice of each pizza, how much of a whole pizza did he eat?  In this case, we have [image: image32.png]


.  The key to remember when adding (or subtracting!) fractions is that the denominators must match.  So, in order for us to add here, we must find a common denominator.  When we reduced the last fraction, we saw that we could divide by the same number on the top and bottom of a fraction to get an equal fraction.  We could do the same thing by multiplying [image: image34.png]32 s)
22 8,



.  So, we want to change each fraction (by multiplying) into an equal fraction so that we have the same denominator.  We are looking for the LCD (least common denominator).  This means I want the smallest possible multiple that 6 and 8 share.  The first few multiples of 6 are 6, 12, 18, 24, 30, 36, ….  The first few multiples of 8 are 8, 16, 24, 32, 40, ….  Since the first multiple they have in common is 24, that is their LCD.  I want to change each fraction to an equal fraction with a denominator of 24.  This will give us [image: image36.png]


 and [image: image38.png]oa

by



.  Our addition problem has now become [image: image40.png]


.  This fraction cannot be reduced as there is no number (other than 1) that can go into both 7 and 24.

(We do) This time, having the class walk you through Polya’s process, pose a new problem.  Let’s say that Mike and his friend Carlos ordered a pepperoni pizza cut into 8 slices and a cheese pizza cut into 10.  If Mike ate  [image: image42.png]


 of the pepperoni pizza and Carlos ate  [image: image44.png]


 of the cheese pizza, how much pizza was consumed in total?  Our problem is:

 [image: image45.png]_ 2 16 25+16 41
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(You do) Having students work on their own, pose the following problem: Mike and Carlos order the same pepperoni and cheese pizzas the next time they hang out.  This time, Carlos eats  [image: image47.png]


 of the pepperoni pizza and Mike eats  [image: image49.png]


 of the cheese.  How much pizza was eaten?  Our solution is:

[image: image50.png]1524 15+24 39

toa" o 10 10"




(I do) Our next step in working with fractions would be subtraction.  As subtraction is just the inverse of addition, it follows the same basic rule: the denominators must match.  Let’s say we started with two whole pizzas, one with pepperonis and cut into 6 slices and one with mushrooms cut into 8 slices.  If Ben ate two slices of pepperoni pizza and Marcus ate one slice of mushroom, how much more pizza did Ben eat than Marcus?  In this case, we want to solve [image: image52.png]


.  Again, we must find a common denominator.  From the last problem, we know it to be 24.  We must change our fractions into ones with common denominators before subtracting.  We can change this problem into this equal problem:

 [image: image53.png]


  

(We do) This time, have the students walk you through the problem-solving process.  Suppose a 10-slice pizza is ordered.  If 3 slices were eaten, what fraction of the pizza is remaining?  In this problem, we need to subtract a fraction from a whole number.  Our problem is:

 [image: image54.png]3 _10-3
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(You do) A 12-slice pizza is ordered by Sally and Joe.  Sally’s sister, Janet, calls and asks them to leave her some pizza.  Sally thinks it’s only right to leave Janet a third of the pizza, or four slices.  If Joe eats 5 slices, how many can Sally eat to leave Janet a third of the pizza?  Here, we have a multi-step problem.  We need to first find out how many slices Joe eats and Janet is left.  If we leave Janet with 4 slices and Joe ate 5, then [image: image56.png]


 of the pizza is gone.  This leaves Sally with:

 [image: image57.png]



or 3 slices.  Notice that there is no need to reduce because we want to know the number of slices, not the fraction she is left with.

3. Next, we want to move on to the other two arithmetic operations: multiplication and division.  For both operations, we are going to go back to the cubes and use an area model to help visualize what is happening.  (Note: For larger numbers, it may be easier to use base 10 blocks instead of the unit cubes to represent the problem.  To see how this is done using base 10 blocks, please view the following videos:

a. Teacher Tube Math. (2009, August 28). Area Models for Multiplication Partial Products. Retrieved from https://www.youtube.com/watch?v=mjYYbwuued0
b. King, C. M. (2010, March 14). Using Base-10 Blocks to Divide. Retrieved from https://www.youtube.com/watch?v=Qmkp-ZoMcxM
c. King, C. M. (2010, September 26). Division Using Base Ten Blocks. Retrieved from https://www.youtube.com/watch?v=XE7F7rFwB64
(I do) Multiplication is a short-hand way for us to do repeated addition.  We use it when we want to add the same number over and over again.  For this concrete model of multiplication, start by giving yourself two numbers to multiply.  Count out centimeter cubes (or base 10 blocks) into two piles to represent these two values.  Set up an array or chart as follows:

[image: image58.png]



In this chart, you will put the problem in the upper left hand corner, the two numbers you are multiplying in the top right and bottom left, and your solution in the bottom right.  For example, if you wanted to multiply 3 by 5, you would have:

[image: image59.png]



To find the answer, you will fill in the bottom right by placing a cube to fill in each space that has a cube above and to the right.  In this case:

[image: image60.png]



Now, if we count up the cubes in the bottom right, we see that our solution is 15.

(We do) Next, allow the students to pair up.  Choosing one pair at a time, have each student pick a number and grab that amount of cubes.  Then, have the class try to figure out the answer using the number statement and chart before having the group use their cubes to give the final answer.  For more practice, let the groups practice on their own doing the same thing.

(You do) Have the students practice alone.  They can make up their own problems, use problems from a book or worksheet, or you can give the entire class some sample problems to try on their own.

For division, we use the same basic array, putting the problem in the top left.  Instead of filling in the top right and bottom left, though, we’re only going to fill in one.

(I do) First, we need to know the parts of our problem.  For instance, if we have the problem 12 ÷ 5, the 12 represents the dividend, or the part we are dividing into.  The 5 represents the divisor, or the part we are dividing by.  The dividend will take up the bottom right portion of array.  The divisor will be put in the bottom left.  Thus, we have:

[image: image61.png]



What we want to do next is take those 12 blocks in the bottom right, and line them up in a rectangle so that one side matches up with our 5 red blocks.  This gives us:

[image: image62.png]



We have 10 blocks that line up against our divisor of 5 easily.  But, we have two blocks left over that if we line them up, they will not allow us to make a complete rectangle.  We keep those two off to the side and look at the ones that did line up to make a rectangle.  We see we have two columns of cubes.  This gives us:

[image: image63.png]



This means that 12 ÷ 5 = 2 with a remainder of 2.

(We do) Next, allow the students to pair up.  Choosing one pair at a time, have each student pick a number and grab that amount of cubes.  Then, have the class try to figure out the answer using the number statement and chart before having the group use their cubes to give the final answer.  For more practice, let the groups practice on their own doing the same thing.

(You do) Have the students practice alone.  They can make up their own problems, use problems from a book or worksheet, or you can give the entire class some sample problems to try on their own.

(I do) Our next step would be to introduce multiplication/division with fractions.  This time, it does not matter whether or not our denominators match.  If we stick with our pizza idea, let’s say that Danny and Rebecca want to split a pizza.  Each one gets to pick the toppings for their half of the pizza.  If Danny wants his entire half to be all veggies and Rebecca wants [image: image65.png]


 of hers to be just cheese and the other [image: image67.png]


 of hers to be Hawaiian, how much of the entire pizza is just cheese?  In this case, we have [image: image69.png]


 of [image: image71.png]


 is just cheese.  “Of” clues us in that this is a multiplication problem, so we have [image: image73.png]


.  

(Pick a strategy) One way to solve this would be to multiply straight across: the numerators multiplied together with the product being our new numerator and the denominators multiplied together with the product being our new denominator.  This would give us: [image: image75.png]


.  Based on our earlier discussion of reducing fractions, this is the same as [image: image77.png]


.  When multiplying fractions, we can reduce before multiplying.  Of course, we can reduce single fractions before performing an arithmetic operation.  If one of our fractions was [image: image79.png]


 we could immediately reduce that to [image: image81.png]


 by dividing numerator and denominator by 2.  However, in our problem, we cannot immediately reduce either fraction.  However, since what we really have is [image: image83.png]


 we can reduce the numerator and denominator by cancelling out common factors.  Here, we can cancel out a factor of 2 in both the numerator and denominator even though they were from separate fractions in the beginning.  Thus, we get [image: image85.png]22



.  Thus, [image: image87.png]


 of the entire pizza will be cheese only.

(We do) Juan finds a recipe for calzones that calls for [image: image89.png]


 cup of flour per calzone.  If each calzone feeds one person, and Juan wants to make enough to feed his 4-person family, how much flour will he need to use?  The solution can be found by:

 [image: image90.png]2
= cups of flour.
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(You do) Let your students work on the following problem: Robert orders a pizza one night for dinner and eats half of it.  The following day, he decides to eat half of what is remaining for lunch.  How much of the whole pizza is remaining?  [image: image92.png]N



 which is what he ate for lunch, plus the [image: image94.png]


 he ate for dinner means he has eaten [image: image96.png]


.

[image: image97.png]



(I do) To divide, we have to do something a little different.  If Sheila knows that the serving size of a pizza is [image: image99.png]


 of the entire pizza, and she chooses to get [image: image101.png]


 of the pizza as a supreme, how many servings will the supreme part of the pizza have?  In this case, we are taking half of the pizza and dividing it into slices that are [image: image103.png]


 of the entire pizza.  Our problem is to solve [image: image105.png]


.  The rule for dividing fractions is that we take the divisor (in this case it is [image: image107.png]


) and invert it before multiplying.  To invert it means that we swap the numerator and denominator.  So, inverting [image: image109.png]


 would give us [image: image111.png]


.  We take this new fraction and multiply.  Thus [image: image113.png]


 becomes:

[image: image114.png]


  

Thus, there are 4 servings of the supreme pizza.

(We do) Having the class walk you through the problem-solving process, solve the following problem.  Jack is having two friends over tonight to watch a movie.  He finds exactly half of a leftover pizza in the fridge from the previous night.  If the three friends split the remaining pizza evenly, what fraction of the whole pizza would each person get?  Here our solution would be:

 [image: image115.png]b | =





(You do) Have the students solve the following problem: Nancy has [image: image117.png]


 cups of mozzarella cheese in her fridge and wants to make personal pizzas from a recipe that calls for [image: image119.png]


 cup of cheese per pizza.  How many pizzas can she make?  You may need to talk about converting from a mixed number to a fraction.  To do so, the procedure is to multiply the whole part (3) by the denominator (2).  This gives us 6.  We take this number and add it to the numerator (1), giving us 7.  This is our new numerator and it goes over our previous denominator.  Thus [image: image121.png]


 becomes [image: image123.png]


.  To solve our problem:

 [image: image124.png]



Part 4: 

(I do) Give each student the list of recipe ingredients, or pass out some that the students have brought in.  Recipes often contain many fractions in the ingredients list.  If following the exact recipe, then it isn’t too hard to find the  [image: image126.png]


 cup line on a measuring cup or to find the correct spoon to measure  [image: image128.png]


 teaspoon.  However, if scaling the recipe, or making more or less than what the written recipe calls for, we must use math to find out how much of each ingredient we need.  Let’s say the Scott family is planning their dinner and dessert for the next two nights.  They want to make enough today to have leftovers tomorrow.  There are four members in their family, so they will need to make 8 servings of each dish.  The first thing they want to make is Chicken Noodle Soup.  We will have to scale the recipe so that each ingredient would be enough for 8 servings instead of the 12 on the recipe. The first thing we should recognize is that this will be a multiplication problem as we will only be using a certain fraction “of” each ingredient.  Then, we need to find that fraction.  Since we want only 8 servings out of 12, our fraction is  [image: image130.png]


.  This is the fraction we will use to multiply. We must now multiply each ingredient by this fraction.  This will leave us with the following new recipe:

Makes 12 servings

[image: image131.png]= 2 = 8servings




3 medium carrots, sliced

[image: image132.png]2
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3 stalks celery, sliced

We could do the math, but it would be the same as the carrots, so 2 stalks celery, sliced

3 onions, sliced

Again, same as the previous two, so 2 onions, sliced

12 cups chicken broth

We have already multiplied by 12, when we found the new servings.  Thus, we need 8 cups of chicken broth.

3 cups cubed, cooked chicken or turkey

Again, we have multiplied by 3, so 2 cups cubed, cooked chicken or turkey

1 1/2 cups uncooked, medium egg noodles

[image: image133.png]1
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(We do) Have the class walk you through scaling the recipe for mashed potatoes so that it makes 8 servings.  Now we want to get 8 servings out of our current 6.  Thus, we want to multiply by [image: image135.png]ol



.  We do not need to make this a mixed number as we will just need to convert it back to an improper fraction to be able to multiply later.

Makes 6 servings
[image: image136.png]8
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1/2-quart warm milk

[image: image137.png]W=
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6 medium russet potatoes, peeled and cubed

[image: image138.png]8
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1/4 cup butter or margarine

[image: image139.png]bl R
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3/4 teaspoon salt

[image: image140.png]Wl

1w

= 1 teaspoon salt




dash of pepper

(You do) Finally, have the students figure out how to scale the brownie recipe so that there are only 8 made.  To go from 16 to 8, we are halving the recipe, so our fraction is [image: image142.png]


. 
 [image: image144.png]


.

Makes 16 brownies
[image: image145.png]= 2 = 8servings




1/2 cup butter

[image: image146.png]1
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1 cup white sugar

[image: image147.png]1
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2 eggs
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1 teaspoon vanilla extract

Same as the cup of sugar, so [image: image150.png]


 teaspoon vanilla extract

1/3 cup unsweetened cocoa powder

[image: image151.png]b=
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1/2 cup all-purpose flour

Same as the butter, so [image: image153.png]


 cup all-purpose flour

1/4 teaspoon salt

[image: image154.png]1
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1/4 teaspoon baking powder

Same as the salt, so [image: image156.png]


 teaspoon baking powder
	RESOURCES

SmartPAL kit (SmartPAL sleeves, wipe off cloths, dry erase markers)

· Inserting a blank sheet of paper into the sleeves will give students a reusable sheet of paper that they can quickly try answers out on and erase without using up a pencil eraser.  It’s quicker as well.

Calculators for student use
Centimeter cubes for student use
Chalk/white board

Recipes: Can be the ones given on the handout or, for additional student integration, have them bring their favorites to class as well
Problem Solving handout (attached)

	
	DIFFERENTIATION



	Reflection
	TEACHER REFLECTION/LESSON EVALUATION



	
	Additional Information

PURPOSEFUL/TRANSPARENT
Students want to be able to use fractions in everyday problems.  The teacher will model a practical use of fractions and conversions by modeling and guiding students through converting fractional ingredient amounts in common recipes.

CONTEXTUAL
There are many things outside of the mathematics classroom that deal with fractions.  From buying fabric, to manipulating recipes, to working with distances and money, fractions crop up all over the place.  Being able to work with these fractions and add, subtract, multiply, and divide them will be useful to students in many applications.

BUILDING EXPERTISE
Students will become familiar with working with fractions.  They are also using this knowledge in a real-life application as opposed to just applying the operations to numbers for a math class.




Problem Solving

One of the primary reasons people have trouble with problem solving is that there is no single procedure that works all the time — each problem is slightly different. Also, problem solving requires practical knowledge about the specific situation. If you misunderstand either the problem or the underlying situation you may make mistakes or incorrect assumptions. One of our main goals for this semester is to become better problem solvers. To begin this task, we now discuss a framework for thinking about problem solving: Polya’s four-step approach to problem solving.

Polya's four-step approach to problem solving

1. Preparation: Understand the problem

· Learn the necessary underlying mathematical concepts

· Consider the terminology and notation used in the problem:

1. What sort of a problem is it?

2. What is being asked?

3. What do the terms mean?

4. Is there enough information or is more information needed?

5. What is known or unknown?

· Rephrase the problem in your own words.

· Write down specific examples of the conditions given in the problem.

2. Thinking Time: Devise a plan

· You must start somewhere so try something. How are you going to attack the problem?

· Possible strategies: (i. e. reach into your bag of tricks.)

1. Draw pictures

2. Use a variable and choose helpful names for variables or unknowns.

3. Be systematic.

4. Solve a simpler version of the problem.

5. Guess and check. Trial and error. Guess and test. (Guessing is OK.)

6. Look for a pattern or patterns.

7. Make a list.

· Once you understand what the problem is, if you are stumped or stuck, set the problem aside for a while. Your subconscious mind may keep working on it.

· Moving on to think about other things may help you stay relaxed, flexible, and creative rather than becoming tense, frustrated, and forced in your efforts to solve the problem.

3. Insight: Carry out the plan

· Once you have an idea for a new approach, jot it down immediately. When you have time, try it out and see if it leads to a solution.

· If the plan does not seem to be working, then start over and try another approach. Often the first approach does not work. Do not worry, just because an approach does not work, it does not mean you did it wrong. You actually accomplished something, knowing a way does not work is part of the process of elimination.

· Once you have thought about a problem or returned to it enough times, you will often have a flash of insight: a new idea to try or a new perspective on how to approach solving the problem.

· The key is to keep trying until something works.

4. Verification: Look back

· Once you have a potential solution, check to see if it works.

1. Did you answer the question?

2. Is your result reasonable?

3. Double check to make sure that all of the conditions related to the problem are satisfied.

4. Double check any computations involved in finding your solution.

· If you find that your solution does not work, there may only be a simple mistake. Try to fix or modify your current attempt before scrapping it. Remember what you tried—it is likely that at least part of it will end up being useful.

· Is there another way of doing the problem which may be simpler? (You need to become flexible in your thinking. There usually is not one right way.)

· Can the problem or method be generalized so as to be useful for future problems
Recipe Ingredients

Cookies

Makes 6 dozen cookies
· 4 1/2 cups all-purpose flour
· 2 teaspoon baking soda
· 2 cups butter or margarine, softened

· 1 1/2 cups packed brown sugar
· 1/2 cup white sugar

· 2 (3.4 ounce) packages instant vanilla pudding mix

· 4 eggs

· 2 teaspoons vanilla extract
· 4 cups semi-sweet chocolate chips

· 2 cups chopped walnuts (optional)


Chicken Noodle Soup

Makes 12 servings
· 3 medium carrots, sliced

· 3 stalks celery, sliced

· 3 onions, sliced

· 12 cups chicken broth

· 3 cups cubed, cooked chicken or turkey

· 1 1/2 cups uncooked, medium egg noodles

Mashed Potatoes

Makes 6 servings
· 1/2-quart warm milk

· 6 medium russet potatoes, peeled and cubed

· 1/4 cup butter or margarine

· 3/4 teaspoon salt

· dash of pepper

Brownies

Makes 16 brownies
· 1/2 cup butter

· 1 cup white sugar

· 2 eggs

· 1 teaspoon vanilla extract

· 1/3 cup unsweetened cocoa powder

· 1/2 cup all-purpose flour

· 1/4 teaspoon salt

· 1/4 teaspoon baking powder

Salad

Makes 4 servings
· 1 head of lettuce

· 1 large tomato, sliced

· 1 small cucumber, sliced

· 1/4 cup olive oil

· 2 tablespoons lemon juice

· 1/4 teaspoon salt

· 1/8 teaspoon pepper

Banana Bread

Makes 12 servings
· 2 cups all-purpose flour

· 1 teaspoon baking soda

· 1/4 teaspoon salt

· 1/2 cup butter

· 3/4 cup brown sugar

· 2 eggs, beaten

· 2 1/3 cups mashed, overripe bananas

Quiche

Makes 6 servings
· 1/2 cup (light) mayonnaise

· 1/2 cup milk

· 4 eggs, lightly beaten

· 8 ounces shredded cheddar cheese

· 1 (10 ounce) package frozen chopped spinach, thawed and squeezed dry

· 1/4 cup chopped onion

· 1 (9 inch) unbaked pie shell

Rolls

Makes 16 rolls
· 1/2 cup warm water

· 1/2 cup warm milk

· 1 eggs

· 1/3 cup butter, softened

· 1/3 cup white sugar

· 3 3/4 cup all-purpose flour

· 1 teaspoon salt

· 1 (.25 ounce) package active dry yeast
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