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Lesson Title:  Particular Portions Flapjack Style              
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1st Author (Writer): Deb Borgelt  

Associated Business: Gottberg

Algebra Topic: Proportion

Grade Level: Middle or Secondary

Content (what is taught): 

· Definition of proportion and how to use the concept to solve problems

· How to calculate proportion along with conversions between standard measurement

Context (how it is taught): 

· Comparison of concentrate to dilution measures
· Comparison of cost at regular price and sale price
· Comparison of measurement of small portions to multiple portions of food
· Comparison of measure of large portion to single portion
Activity Description: 

Students are presented a set of probing questions they must find the answers to in order to engage them in the lesson that follows the basic conceptual understanding of mathematical vocabulary and its uses.  Then they will calculate the cost of items that they want to purchase when their desired quantity is not the same as the advertised price.  Finally, students will use a recipe of their choice and reduce it from a multi-serving to a single serving size which they will cook and eat.  
Standards:

Math:  MD1, MD2




Technology:  TD3, TD4

Materials List: 

· Cooking Supplies (depending on what recipe students are reducing to a single serving)
Asking Questions: (Particular Portions Flapjack Style)  
Summary: Students will be asked guided questions about proportions and how proportions could be used in daily life.  This activity is viewed as an inquiry approach for students to learn the mathematical terms, what they mean, and how they can be put to use in real life.

Outline:

· Questions about proportions

Activity:  Questions will be asked to students in form of a worksheet or visual.  These questions should focus on what is a proportion and where are proportions are used.  The activity will have group brainstorming about the questions including those below.  To conclude, students should submit answers at the end of the period for the teacher to use as formative assessment and to see where to begin the discussion the following day.

	Questions
	Possible Answers

	What is a ratio? 
	 A comparison of two values.  A relationship expressed as a quotient of two variables, written in a specific order.  Can be expressed orally as “’a’ is to ‘b’” and written as any of the following:  

“a:b” ; “a to b” ; or “a / b”

	What is a proportion?
	A proportion is an equation that results when two ratios are equal.

	When do proportions occur?  How is proportion expressed
	 When two ratios are equal.  Written as equivalent fractions.

	How can you use equivalent ratios to help you determine various unknown values?
	If three of the four factors are known, the fourth may be found by a process called “cross-multiplication”, i.e. ad=bc.  This is true because, due to the multiplication property of equality, both sides of an equation may be multiplied by the same non-zero number to obtain an equivalent equation.  

	How can we use proportion to determine the mix of a gallon of concentrate of a soft drink like root beer into a glass served to your table?
	For any given concentrate, there are dilution instructions, however, to be able to further reduce it for a single glass of soft drink a person would need to set up the proportion to be able to reduce the mixture.

	When else might you be able to use ratio and proportion to solve a given problem?
	Answers vary.


Exploring Concepts: (Particular Portions Flapjack Style)
Summary: Students will use the process of computing proportions to determine simulation of a grocery list. 
Outline:

· Students will review the process of computing proportions

· Students will compute and compare prices of grocery store prices

· Students will compile the best price of goods on a grocery shopping list.
Activity: Regina has to do the family shopping every week.  Each week she pours through the newspapers and shopping ads to compile a shopping list.  The difficulty is to decide when there are sale prices how much each item on her list will cost if she is not buying the exact quantity that is advertised.  Below is Regina’s preliminary list.  The task is to use your skills of computing proportions to figure out how much Regina’s purchases will cost.
	Product
	Amount of Items 

to Purchase
	Advertised Price
	Price for 

Desired Purchase

	cantaloupe
	6
	4 for $7.50
	

	can of pineapple chunks
	2
	5 for $6.49
	

	package of blueberries 
	7
	3 for $8.50
	

	jar of crushed ginger 
	5
	2 for $7.19
	

	kiwi fruit 
	8
	12 for $11.79
	

	seedless purple grapes 
	9
	6 lbs for $9.79
	

	grapefruit 
	2
	6 for $5.18
	

	bunches of asparagus
	5
	2 for $6.25
	

	heads of cabbage 
	3
	2 heads for $3.89
	

	cloves of garlic
	8
	1 dozen $4.65
	


Instructing Concepts: (Particular Portions Flapjack Style)
Proportions

Putting “Proportions” in Recognizable Terms:  Proportions are the equations that result when two ratios are equal.
Putting “Proportions” in Conceptual Terms:  When we look at a phenomenon that can be measured and represented as a ratio, the quotient of two variables, our understanding of this relationship may often be extended through the utilization of proportions.

Putting “Proportions” in Mathematical Terms:  Since proportions occur when two ratios are equal, we note that a/b = c/d.  And if three of the four factors are known, the fourth may be found by a process called “cross-multiplication”, i.e. ad=bc.  This is true because, due to the multiplication property of equality, both sides of an equation may be multiplied by the same non-zero number to obtain an equivalent equation.  

Putting “Proportions” in Process Terms:  If we choose the LCD (lowest common denominator) of both ratios in the proportion as our factor and multiply both sides of the proportion by that LCD factor, the proportion turns into an equation where each side is the product of two factors.  Then one can solve for any one of the four factors (if the other three are known values) in this equivalent equation by dividing both sides of the equation by the factor we want to remove.

Putting “Proportions” in Applicable Terms:  Maria is making pancakes for the annual pancake breakfast.  She needs two cups of batter to make eight 7-inch pancakes.  If Maria needs to make one thousand two hundred 7-inch pancakes, how many cups of batter does she need?

Organizing Learning: (Particular Portions Flapjack Style)
Summary:  Students will use proportions to reduce a recipe from a multi-serving recipe to an individual serving size.  

Outline: 

· Select a multi-serving recipe

· Convert the recipe to an individual serving using proportions

· Cook and consume the individual serving

Activity:  In this activity, students will select a recipe that has multiple servings (a link below provides a recipe for pancakes which should be easy to use in this activity).  They will reduce their chosen recipe to a single serving using proportions.  They should include the ingredients for the multiple servings as well as the calculated individual servings in table to organize their work.  When the single serving has been found, they will test their results by cooking the individual serving.

	Ingredient
	Multi-Serving Quantity
	Single Serving Quantity

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Resources:

· Recipe for pancakes: http://www.eggbeaters.com/recipes-Fluffy-Pancakes-3420
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Understanding Learning: (Particular Portions Flapjack Style)

Summary: Students will complete assessments related to proportions.
Outline: 

· Formative Assessment of Proportions

· Summative Assessment of Proportions
Activity: Students will complete written and quiz assessments related to proportions.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Can students identify where we can use proportions in a math class?

2) Do students understand that proportions can be used to shrink portions as well as enlarge them?

3) Were students able to use proportions to modify a recipe of their choice?

Summative Assessment: Students can complete one of the following writing prompts:
1) Cite one real world example where proportions could be used to solve a problem and why.

2) Explain what a proportion represents and how to solve it.

Students can complete one of the following quiz questions:

1) 
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