	Written by Mike Duckworth


Pizza de Picasso
Productive Resources and Their Costs
FOCUS: (Appetizer)


Overview:
In this lesson, students work in small groups to learn about the productive resources needed and the cost of producing a pizza.  Students create pizzas representing their tastes and preferences.  In the first part of this lesson, students create pizza art while learning about the types of costs accrued when real pizzas are made.  In the second part, students determine the productive resources needed.  Student practice mathematics as they calculate production costs in the third part of this lesson.


Economic Concepts:
productive resources (capital resources, human resources, intermediate goods, natural resources) and cost of production (labor, food, and overhead costs)

Integrate: art, mathematics, economics

PREPARE: (Salad Course)

Materials:

Part One:
8 pieces of cardboard or light brown construction paper





(one piece for each group)




8 sheets each of yellow, gold, brown, green, red, and white





construction paper  (one piece per group)




miscellaneous items to serve as pizza toppings




1 black fine-tipped marker for each group




scissors, glue, and stapler




Pizza Toppings Possibilities Handout for each group


Part Two:
Pizza Productive Resources Transparency




Pizza Productive Resources Handout for each student


Part Three:
Determining Production Costs Handout for each student/group




Food Cost Calculation Handout




Ingredient Costs Handout


Construct:


Part One:


1)
Collect cardboard and other materials.


2)
Make copies of the handout.


Part Two:


1)
Copy handouts.


2)
Prepare transparencies.


Part Three:


1)
Copy handouts for groups.  You may prefer to have individual handouts for 
            some activities or for grading purposes.

TEACH: (Entree)
Part One:
Pizza Art

Introduction:
Ask the students what they pay for when they buy a pizza.  List their ideas on the board.  Tell the students that a restaurant owner divides the costs into three categories:  overhead costs (also known as hidden costs), labor costs, and food costs.  Explain to the students that they will create pizza art while learning about production costs.


1)
Divide students into working groups of 4 to 6.


2)
Tell each group to decide what kind of pizza they want to create.  Remind them to consider the types of crusts, sauces, cheeses, and toppings they would like on their pizza.  Distribute the Pizza Possibilities handout.  If students select toppings not found on the Pizza Possibilities handout, the item cost, unit size, and the amount needed for their pizza need to be gathered to help the students determine the cost of production later in the lesson.  Encourage creativity in pizza creation!


3)
Crust:
Distribute a sheet of light brown construction paper or cardboard to the students.  After reminding the students that pizzas come in all shapes and sizes, have the groups cut out the pizza crust.  Have the students select the kind of crust they want with their pizza (wheat flour, white flour, thick, thin, Chicago style, etc.).


Explain that overhead costs are the operating expenses of running a restaurant or any other business.  These costs are also known as the "hidden costs" of producing a pizza.  Have the students suggest examples.  Rent, utility bills, place settings, napkins, and ovens are examples.  Have each group develop a list of overhead costs.  Write these overhead costs on the crust using the black marker.


4)
Sauce:
Using light red construction paper, have the students create sauce for their pizzas.  The sauce shape should be the same shape but slightly smaller than the pizza crust in order to leave the outer edge of the crust exposed.


Explain that the wages paid to workers are the restaurant owner's labor costs.  Cooks, dishwashers, and bussers are examples of workers.  Using the black markers, have each group list the workers needed to produce their pizza.  Remind students to include owners and managers.  Have the students write the workers on their sauce.  Identify the workers' wages as labor costs.


5)
Cheese:
  Use the yellow or white sheet of paper to represent the cheese.  The cheese shape should be the same shape but slightly smaller than the sauce, leaving the outer edge of the sauce exposed.  Explain that restaurant owners also have food costs.  Food costs are the costs of the food items used in the production of the pizza.  Have each group list the pizza ingredients they want in and on their pizza.  The ingredients determine the pizza's food costs.  The students use the black marker to list the ingredients that determine food costs on the cheese.


6)
Toppings:
Have the students cut topping shapes out of the colored construction paper provided, or use miscellaneous items such as yarn or buttons to represent toppings.  The shapes should represent the ingredients selected for their pizza and listed in the last step.


Using yellow or white construction paper, have the students create another cheese layer the same as created in step number five.  Have the students glue their toppings onto the second cheese portion of their pizza.


7)
Have the students staple the sauce and cheese portions of the pizza to the crust.  It is very important that the students use only two staples on the left side of the crust, allowing the pizza to open showing the overhead costs, labor costs, and food costs.

8)
Review the types of costs with the students.  Note the food costs of creating their pizza.  Have the students share some of their listed food costs.  Explain that these costs contribute to the price the owner charges for the pizza.  Have the students lift the cheese and sauce portion of the pizza.  This reveals the overhead costs.  The next layer shows the labor costs and the third layer shows the food costs.  All of these are used to determine the price of a pizza.


9)
Explain to the students that pizza restaurants charge customers more for pizzas than it costs them to produce the pizzas.  The difference between the price and the cost of production is known as profit.  Profit is defined as the difference between revenues and the costs entailed in producing or selling a good or service.  (In this case, the good is pizza.)  If the pizza costs the restaurant owner $7.00 to produce and he or she sells it at $10.00, a $3.00 profit is made.  This is the owner's return for taking the risk of owning the pizza shop.


10)
Display the pizzas in the classroom.
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Part Two:
Pizza Productive Resources

Introduction:
Ask the students what inputs were necessary to actually produce the pizza they created in their pizza art.  Inputs include all resources actually produced in the production process.


1)
Explain to the students that the inputs they need to produce the pizza are called productive resources.  The four categories of productive resources used to create pizzas are:  natural resources, human resources, capital resources, and intermediate goods.


2)
Using the Pizza Productive Resources transparency, ask individual students the following questions.  A chart with possible answers is included below.

•
Human Resources:
Can someone identify workers involved in the creation of pizza?  (Place the answers under the human resources column.)  Explain that human resources are the workers used to produce a good or a service.  The quality of this resource varies depending on experience, health, education, and work ethic.  Another term for human resource is labor.

•
Capital Resources:
Can someone identify a human-made tool or machine used in the production of their pizza?  (Place these answers under the capital resources column.)  Explain that capital resources are human-made tools, machines, and equipment that are used to produce a good or a service.  They are usually durable goods and, therefore, not used up by the production process.

•
Natural Resources:
Explain that natural resources are "gifts of nature."  (The land the building is on is an example.  Sun, rain, and minerals are also natural resources.)  Can anyone identify any natural resources used to make their pizza?  You may need to refer to the growing of pizza ingredients or the mining of materials used to produce capital goods in order to illustrate this concept.  Another term for natural resource is land.

•
Intermediate Goods:
Explain that intermediate goods are processed natural resources that have had human intervention and are used up in the production process.  Intermediate goods do not fit clearly into the natural resources or capital resources categories.  Can someone identify other production inputs that do not fit into the other three categories?  (Pizza ingredients are excellent examples of intermediate goods.)

Pizza Productive Resources
	Human 

Resources
	Capital

Resources
	Natural 

Resources
	Intermediate

Goods

	Cook

Server

Manager

Buyer
	Pizza Oven

Plates

Sink

Knives

Pizza Pan

Table


	Rainwater

Soil

Sunshine
	Tomatoes

Lettuce

Onions

Sausage

Cheese

Pepperoni



3)
Distribute the Pizza Productive Resources handout to each group and ask the students to identify the resources they need to produce their individual pizza slices

Part Three:  Determining Costs of Production

Introduction:
Ask the students what it would cost to produce their pizza.  Tell them to think about the costs of production based on the productive resources needed for production.


1)
Remind the students that they learned about the three types of production costs (overhead, labor, and food) in the first part of this lesson.  Distribute the How to Determine Our Costs Handout and work through the examples showing how to compute labor, food, and overhead costs.  Teacher directions correlating with each of the three sections of the handout follow.


2)
Labor Cost:
Work through the labor cost example that appears on the Determining Production Costs Handout.  For extra examples you can adjust the hourly wage and/or the number of minutes needed to produce your pizza or any other item.  Have each group estimate production time and determine their labor cost.


3)
Food Cost:
Explain to your students that a proportion is a mathematical statement in which two ratios are equal.  For instance,
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Proportions are used to determine the cost of the amount of each ingredient needed for the pizza.


Work through the food cost proportion example that appears on the Determining Production Costs Handout.  A step-by-step explanation of proportion calculation is included in the Food Costs Calculation Handout.


Have the students work in groups or individually to calculate all missing prices from the "Food Costs Table" on the Ingredient Costs Handout.  The answers follow the handouts for this lesson.  Then have them list the ingredients chosen for their pizza and the costs per pizza in the "Your Food Costs" section of the handout.  Some food items may not be included in the table.  Either have students research prices and calculate actual costs or estimate price based on a similar item.


4)
Overhead Cost:
Work through the overhead cost example that appears on the Determining Production Costs Handout.  Overhead costs are 10% or 0.10 of your total labor and food costs.  Use the formula below when determining overhead costs:

(food costs + labor costs) x 0.10 = overhead costs


5)
Total Cost of Production:
After working through the example, have your students add in the labor, food, and overhead costs to determine the total cost of production.

Culmination:
Upon completion of this three part activity, have each group present their pizza designs to the class.  They should include the productive resources used and the cost of producing the pizza in their presentations.  Predict what cost of production the restaurant owner might change in order to lower the price since a new competitor just moved to the block.


Assessment:
Read each of the following scenarios.  Have students think of the production costs of their pizza as they determine if the price will increase or decrease.  Have them indicate the movement with a thumbs-up or thumbs-down.


1)
The minimum wage increases.  You must now pay more for your labor.  Your production cost will ... (increase).


2)
You purchased a new oven that cooks the pizzas in half the time.  Consequently, you need fewer workers.  The savings from the labor cost will pay for the oven in two years.  You purchased the oven with the belief that your cost of production would ... (decrease).


3)
Your best-selling pizza has a goat cheese topping.  Because of problems with production of American cheese, your supplier has been forced to import goat cheese at a higher price.  Your production costs will ... (increase).
CONNECT: (Dessert)

Restaurateur Questions:


1)
What percentage of your costs is spent on labor?  on overhead?  

on food?


2)
How much do you invest in training of labor?


3)
How could you reduce your cost of production?

Family and Consumer Science:
Follow the procedure in the "pizza art" activity.  Have the students create an actual pizza of their own.  Bring in dough or ready-made pizza crusts and several ingredients.  Have the students decide what toppings they would like to put on their pizza.  Have students calculate the cost of production.  Be sure to include your labor and overhead costs when computing the final cost of the pizza.

Language Arts:
Have the students create an advertising campaign for a pizza restaurant.  Create mock billboards and flyers.  The students can also create and role-play radio and television advertisements.

Mathematics:
Have the students talk with the manager or owner of a local pizza restaurant.  Address the costs involved in running a restaurant and determine cost of production of an actual pizza.

Economics:
Have the students talk with the manager or owner of a local pizza restaurant.  Discover the production process to create a pizza.  Follow the five steps in the "food flow."

Social Studies/Geography:
Research the foods of other cultures.  Have the students create pizzas that would be indicative of foods found in other cultures, i.e., Thai, Italian, Argentine, Mexican, German, Greek, East Indian, etc.  Research the flag of the country representing the culture for which the pizza was created.  Create a poster or t-shirt advertising the new pizza product, incorporating the flag for national appeal.

Science/Government:
Tour a local restaurant to discover and discuss what health precautions the owners and workers must take when working with food.  Discuss what might result if the precautions are not addressed.

Economics:
The Big Mac Price Index compares the price in dollars of Big Macs around the world.  Why would the prices differ?  (Answers include differing costs of production and exchange rates.)  Using exchange rates, determine the price of your pizza in five other countries of the world.  You will need to use ratios again.

Handout

Pizza Possibilities
Here are some possible ingredients for your pizza.  Be daring and try something new!  Add your own ideas!

CHEESES
•
mozzarella
•
provolone
•
Monterey jack

•
parmesan
•
muenster
•
feta

•
fontina
•
blue cheese
•
romano

VEGETABLES
•
artichokes
•
tomatoes
•
yellow squash

•
red bell peppers
•
green bell peppers
•
mushrooms

•
corn
•
green olives
•
spinach

•
white onions
•
pineapple
•
black olives

•
yellow bell peppers
•
capers
•
zucchini

MEATS
•
Italian sausage
•
hamburger
•
chorizo

•
pork sausage
•
pepperoni
•
Canadian bacon

•
shrimp
•
chicken
•
barbecued pork

CRUSTS
•
thin crust
•
thick crust
•
Chicago style

•
stuffed crust
•
wheat crust
•
white crust

SAUCES
•
marinara
•
pesto
•
alfredo

•
barbecue
•
olive oil
•
peanut sauce

Pizza Productive Resources Transparency
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Pizza Productive Resources Handout



Handout
Determining Production Costs

Use the following worksheet to determine the cost of producing your pizza.  You will be shown how to calculate labor costs, overhead costs, and food costs.  Your overhead costs depend on your labor and food costs; therefore, determine the labor and food costs first.  Each group's food costs will be different since the ingredients you used for the pizzas you created were different.
Labor Cost Example:
Determine how long it will take someone to produce and serve your pizza.  This is your pizza production time.  Determine what percent of an hour this is.  If it takes twenty minutes, divide 20 minutes by 60 minutes (one hour). 
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The pizza production time is 0.33 (33%) of an hour.

Take your hourly wage of $5.15, which is given, and multiply it by the pizza production time.
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The labor cost is $1.70 for this example.

Your Labor Cost:
Now calculate your labor cost based on an estimated production time and a wage of $5.15 per hour.

How many minutes will it take you to produce a pizza?  Include time to produce the crust and sauce, to chop ingredients, and to serve your pizza.
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(
) x ($5.15) = $ 


Your labor cost is $ 


.

Food Cost Example:
You decide to create a mozzarella cheese pizza.  You need to determine the food costs for your pizza.  Using the information in the Item Cost, Unit Size, and Amount Needed columns below, set up a proportion to determine  the cost for the amount of the ingredient needed for your pizza.

Food Costs Table
	Food

Item
	Item 

Cost
	Unit

Size
	Amount 

Needed
	Cost For Your Pizza

	(example)

mozzarella
	$4.79
	1 lb.
	8 oz.
	X


To determine the cost of the amount needed, use the Food Costs Table to set up the ratios.  You need 8 ounces of cheese for your pizza.  You know that one pound costs $4.79.  The ratio states the amount needed (x) over the item cost ($4.79).  The second ratio represents the quantity of the item needed (8 oz.) over the unit size (1 pound, or 16 ounces).  Use 16 ounces, rather than 1 pound, since your units of measure must be the same.  Therefore, your second equation will have 8 ounces over 16 ounces.
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or
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Refer to the Food Cost Calculation Handout.  The cost of mozzarella for one pizza is $2.40.  Insert the answer into the proper spot on the food cost chart.

Before determining your food cost, you will need to complete the food cost table on the Ingredient Cost Handout.

Now, turn to the next page to calculate your food cost.

Your Food Cost:
List food items you have chosen for your pizza in the "Food Item" column.  In the "Cost" column, record the "Cost For Your Pizza" for each ingredient.  Total all of the costs on the bottom line.  This is the food cost of your pizza.

	Food Item
	Cost For Your Pizza

	
	

	Determine the total cost for your pizza by adding all the figures in the cost column.                                          TOTAL FOOD COST
	


Overhead Cost Example:
Now that you know how to determine labor costs and the costs of ingredients for your pizza, we will calculate the overhead costs.

The overhead costs are 10% (or .10) of your labor costs and your food costs combined.  In other words, add your labor costs and your food costs then multiply that number by .10.

If your food costs are $2.40 and your labor costs are $1.70, you can determine your overhead costs as demonstrated here.
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The overhead cost for producing this pizza is $0.41.

Your Overhead Cost:
The formula for calculating your overhead cost is



(Labor Costs + Food Costs) X 0.10 = Overhead Costs

Your overhead cost is $ 


.
Total Cost of Production:
To determine your total cost of production, insert the labor, food, and overhead costs into the table below.  Add the numbers 
TOTAL COST OF PRODUCTION EXAMPLE
	Labor Costs
(pizza production time as a fraction of an 

hour x average labor cost)
	$1.70

	Food Costs
(Cost for all food ingredients)
	 2.40

	Overhead Costs
(10% x labor and item costs)
	$0.41

	Your pizza's total cost of production 


	$4.51


Your Total Cost of Production:
Now that you have determined your group's food, labor, and overhead costs for producing pizza, determine the total cost of producing your pizza.
YOUR TOTAL COST OF PRODUCTION
	Labor Costs
(pizza production time as a fraction of an hour x $5.15)
	

	Food Costs
(Cost for all food ingredients)
	

	Overhead Costs
(10% x labor and item costs)
	

	Your pizza's total cost of production 


	


Handout
Food Cost Calculation

	Set up your Proportion
	Insert the appropriate numbers into the equation using equivalent units.

 EMBED Word.Picture.8  




	Cross Multiply


	Multiply the numerator of the first ratio by the denominator of the second ratio.  On the other side of the equation, multiply the numerator of the second ratio by the denominator of the first.
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or
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	Divide


	In order to isolate the unknown variable, divide by the number next to the unknown variable.  You must divide both sides of the equation by the same number in order to keep the equations equivalent.  Remember to round up if your answer is a fraction of a penny.
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x ≈ $2.40

	The Solution


	The mozzarella for one pizza cost $2.40.


	Check your Answer
	In order to check your answer, insert your solution into the equation, cross multiply and divide.  Remember to use the unrounded solution!
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If both parts of the equation are equal, then our answer is correct!


Handout

Ingredient Costs
Food Costs:
Use the table below to determine the food costs for your pizza.  Remember to use proportions!  Refer to the Food Costs Calculation Handout for assistance with your proportions.  Use the conversion chart at the end of the table to help in converting cups to ounces, ounces to pounds, etc.  Fill in all missing information.  (*)Represents challenge items.  You will need to change your proportion equation to calculate missing information.  You can do it!

Food Costs Table:
	Food

Item
	Item 

Cost
	Unit

Size
	Amount 

Needed
	Cost For Your Pizza

	CHEESES

	parmesan 
	$7.00
	1 lb.
	0.5 lb.
	

	fontina 
	$7.00
	1 lb.
	4 oz.
	

	provolone
	$4.99
	1 lb.
	0.5 lb.
	

	Monterey jack
	$4.29
	1 lb.
	12 oz.
	

	muenster
	$4.59
	1 lb.
	0.5 lb.
	

	*feta
	$1.59
	4 oz.
	
	$1.59

	*blue cheese
	$5.99
	
	4 oz.
	$1.50

	*romano 
	
	6 oz.
	4 oz.
	$1.93

	VEGETABLES

	artichokes
	$3.19
	8.5 oz.
	1 cup
	

	tomatoes

(canned)
	$0.83
	14.5 oz.
	8 oz.
	

	yellow squash
	$1.19
	1 lb.
	0.5 lb.
	


	Food

Item
	Item 

Cost
	Unit

Size
	Amount 

Needed
	Cost For Your Pizza

	VEGETABLES

(continued from previous page)

	tomatoes (fresh)
	$1.29
	1 lb.
	1 lb.
	

	red bell peppers
	$2.69
	1 lb.
	8 oz.
	

	green bell peppers
	$1.29
	2 peppers
	0.75 pepper
	

	*yellow bell peppers
	$2.89
	
	8 oz.
	$1.45

	*mushrooms
	$1.49
	8 oz.
	
	$0.70

	green olives
	$3.45
	14 oz.
	4 oz
	

	spinach
	$1.09
	1 lb.
	0.5 lb.
	

	white onions
	$0.35
	1 medium sized onion
	1/2 onion
	

	*pineapple
	
	20 oz.
	10 oz
	$0.63

	black olives
	$1.58
	6 oz.
	0.25 lb.
	

	MEATS

	Italian sausage
	$2.75
	1 lb.
	16 oz.
	

	hamburger
	$1.79
	1 lb.
	0.5 lb.
	

	chorizo
	$4.79
	1 lb.
	8 oz.
	

	pork sausage
	$2.95
	1 lb.
	0.5 lb.
	

	pepperoni
	$1.75
	3.5 oz.
	0.5 lb.
	

	*Canadian bacon
	$3.49
	
	4 oz.
	$2.33


	Food

Item
	Item 

Cost
	Unit

Size
	Amount 

Needed
	Cost For Your Pizza

	CRUSTS

	thin 
	$3.50
	10 lbs.
	12 oz.
	

	thick
	$3.50
	10 lbs.
	14 oz.
	

	Chicago style
	$3.50
	10 lbs.
	16 oz.
	

	*stuffed
	
	10 lbs.
	20 oz.
	$.44

	SAUCES

	marinara
	$5.50
	16 cups
	12 oz.
	

	pesto
	$8.00
	16 cups
	12 oz.
	

	alfredo 
	$6.72
	16 cups
	12 oz.
	


Conversion Chart

         1 pound = 16 ounces

   1/2 pound = 8 ounces

8 ounces = 1 cup

Answer Sheet for Food Cost Table (Answers are bolded in italics.)
	Food

Item
	Item 

Cost
	Unit

Size
	Amount 

Needed
	Cost For Your Pizza

	CHEESES

	parmesan 
	$7.00
	1 lb.
	0.5 lb.
	$3.50

	fontina 
	$7.00
	1 lb.
	4 oz.
	$1.75

	provolone
	$4.99
	1 lb.
	0.5 lb.
	$2.50

	Monterey jack
	$4.29
	1 lb.
	12 oz.
	$3.22

	muenster
	$4.59
	1 lb.
	0.5 lb.
	$2.30

	*feta
	$1.59
	4 oz.
	4 oz
	$1.59

	*blue cheese
	$5.99
	1 lb.
	4 oz.
	$1.50

	*romano 
	$2.89
	6 oz.
	4 oz.
	$1.93

	VEGETABLES

	artichokes
	$3.19
	8.5 oz.
	1 cup
	$3.00

	tomatoes

(canned)
	$0.83
	14.5 oz.
	8 oz.
	$0.46

	yellow squash
	$1.19
	1 lb.
	0.5 lb.
	$0.60

	tomatoes (fresh)
	1.29
	1 lb.
	1 lb.
	$1.29

	red bell peppers
	$2.69
	1 lb.
	8 oz.
	$1.35

	green bell peppers
	$1.29
	2 peppers
	0.75 pepper
	$0.48

	*yellow bell peppers
	$2.89
	1 lb.
	8 oz.
	$1.45

	*mushrooms
	$1.50
	8 oz.
	4 oz.
	$0.75

	green olives
	$3.45
	14 oz.
	4 oz
	$0.99

	spinach
	$1.09
	1 lb.
	0.5 lb.
	$0.55


	Food

Item
	Item 

Cost
	Unit

Size
	Amount 

Needed
	Cost For Your Pizza

	VEGETABLES (continued from previous page)

	white onions
	$0.35
	1 medium sized onion
	1/2 onion
	$0.18

	*pineapple
	$1.26
	20 oz.
	10 oz
	$0.63

	black olives
	$1.58
	6 oz.
	0.25 lb.
	$1.05

	MEATS

	Italian sausage
	$2.75
	1 lb.
	16 oz.
	$2.75

	hamburger
	$1.79
	1 lb.
	0.5 lb.
	$0.90

	chorizo
	$4.79
	1 lb.
	8 oz.
	$2.40

	pork sausage
	$2.95
	1 lb.
	0.5 lb.
	$1.48

	pepperoni
	$1.75
	3.5 oz.
	0.5 lb.
	$4.00

	Canadian bacon
	$3.49
	6 oz.
	4 oz.
	$2.33

	shrimp
	$6.99
	1 lb.
	8 oz.
	$3.50

	CRUSTS

	thin 
	$3.50
	10 lbs.
	12 oz.
	$.26

	thick
	$3.50
	10 lbs.
	14 oz.
	$.31

	Chicago style
	$3.50
	10 lbs.
	16 oz.
	$.35

	stuffed
	$3.50
	10 lbs.
	20 oz.
	$.44

	SAUCES

	marinara
	$5.50
	16 cups
	12 oz.
	$.52

	pesto
	$8.00
	16 cups
	12 oz.
	$.75

	alfredo 
	$6.72
	16 cups
	12 oz.
	$.63
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