


Lesson 4: Graphing and Analysing Proposals
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1. Times are suggested, some sections may be longer/shorter depending on individual classes.

•	Lessons build on each other. It is best to begin with lesson 1, move through lesson 2 and 3, culminating with this lesson, lesson 4.

Financial Literacy and Mathematics
Income, Expenses / Expenditures, Budgets, Percents and Graphs

	Connections to Financial Literacy
· use mathematical strategies and tools of financial planning (e.g., budgeting, spending and generating income)) to synthesize charity fundraising events
· represent financial data graphically and adapt decisions to change profit margins
· reflect on their roles as active citizens as they analyse budget proposals for charity fundraisers 
· communicate about social and ethical implications of financial decisions to support charities


	Unit 1 Lesson 4: Graphing and Analysing Proposals
	Mathematics 2005 / Grades 7 and 8

	Curriculum Expectations
	Learning Goals

	Grade 7
Number Sense and Numeration
Overall Expectation
By the end of this course, students will:
· Demonstrate an understanding of addition and subtraction of fractions and integers, and apply a variety of computational strategies to solve problems involving whole numbers and decimal numbers 

Specific Expectation
· solve multi-step problems arising from real-life contexts and involving whole numbers and decimals, using a variety of tools  (specific)

Patterning and Algebra
Overall Expectations
By the end of this course, students will:
· Represent linear growing patterns (where the terms are whole numbers) using concrete materials, graphs, and algebraic expressions
· Model real-life linear relationships graphically and algebraically, and solve simple algebraic equations using a variety of strategies, including inspection and guess and check

Specific Expectations
· represent linear growing patterns, using a variety of tools (e.g., concrete materials, paper and pencil, calculators, spreadsheets) and strategies
· model real-life relationships involving constant rates, using algebraic equations with variables to represent the changing quantities in the relationship
· translate phrases describing simple mathematical relationships into algebraic expressions using concrete materials

Data Management and Probability
Overall Expectations
By the end of this course, students will:

· Collect and organize categorical, discrete, or continuous primary data and secondary data and display the data using charts and graphs, including relative frequency tables and circle graphs 

Specific Expectations
· collect and organize categorical, discrete, or continuous primary data and secondary data and display the data in charts, tables, and graphs, and scales that suit the range and distribution of the data, using a variety of tools (e.g., graph paper, spreadsheets, dynamic statistical software) 

Grade 8
Number Sense and Numeration
Overall Expectations
By the end of this course, students will:

· Solve problems involving whole numbers, decimal numbers, fractions, and integers , using a variety of computational strategies 

Specific Expectations
· solve multi-step problems arising from real-life contexts and involving whole numbers and decimals, using a variety of tools 
· solve problems involving percents expressed to one decimal place and whole-number percents greater than 100% 

Patterning and Algebra
Overall Expectations
By the end of this course, students will:

· Model linear relationships graphically and algebraically, and solve and verify algebraic equations, using a variety of strategies, including inspection, guess and check, and using a “balance” model

Specific Expectations
· describe different ways in which algebra can be used in real-life situations 
· model linear relationships using tables of values, graphs, and equations through investigation using a variety of tools 

Data Management and Probability
· Collect and organize categorical, discrete, or continuous primary data and secondary data and display the data using charts and graphs, including frequency tables with intervals, histograms, and scatter plots 

Specific Expectation
· collect and organize categorical, discrete, or continuous primary data and secondary data and display the data in charts, tables, and graphs that have appropriate titles, labels and scales that suit the range and distribution of the data, using a variety of tools (e.g., graph paper, spreadsheets, dynamic statistical software) 
	At the end of this lesson, students will:

· represent income and expense data from a spreadsheet as linear graphs
· connect income and expense data to algebraic equations 
· reason and reflect as they pose “what if” questions about the relationships  
· select a tool (e.g., spreadsheet) to adapt income and expense values for the purpose of analyzing their proposal and improving profits

	Instructional Components and Context

	Readiness
· Make a spreadsheet, change values on a spreadsheet and track the changes 
· Connect equations to descriptions of relationships and graphs
· Graph lines from equations 

Terminology
· Budget
· Income
· Expenses
· Profit
· Independent variable
· Dependent variable
· Break even point
	Teacher Note: 
The Action part of this lesson focuses on representing and adapting data from BLM 3.3 Movie Event Spreadsheet. This was the consolidation task that students were to do independently in lesson 3 of this package. 

Materials
· calculators
· spreadsheet
· graph paper 
· graphing calculators or graphing software
· BLM 4.1 Graphical Sort (one set for every 3 students copied and cut up)
· BLM 4.2 Movie Spreadsheet


Additional Resources:
http://oame.on.ca/CLIPS/ The linear growing patterns lessons on the CLIPS site introduces students to writing equations for the patterns they identify.
Your core resources may have lessons on graphing that would support the graphing requirement in this lesson.



	Minds On  (20 min)                                                                                                                        

	Connections
 
Assessment for learning
Assessment as learning  
Assessment of learning 
Differentiated Instruction

	Heterogeneous Groups of 3  Anticipation Match

Students work in groups of 3, different from their Charity Group team of 4. The change will engage students in talking and discussing ideas with other classmates and enrich their contributions to their own teams. 

Prepare one set of 16 cards cut from BLM 4.1 for every 3 students.

In their group of 3, students sort the cards into sets that illustrate the same relationship. 

Groups post their matches and discuss the connections. Make the equations explicit, as students will have to create equations from their own fundraising event budget.

The equations 
E for expenses assuming once estimated they become fixed

I  for income with a coefficient calculation of , the independent variable (the number of participants, n) and the dependent variable (as the amount of income, I ).

	
This activity engages students in matching verbal descriptions, with graphs, equations, and relationships.



	Action! (40 min)                                                  

	

	Groups of 3  Making More profit?

Distribute BLM 4.2 Movie Event Spreadsheet
Introduce the activity by posing the following problem:
How would a graph of the expected expenses and potential income from the Movie Event spreadsheet tell about the profit? What can be changed to improve the profit?

Students create two equations.
· one to represent the expenses from the grade 7 and 8 Movie Event              
· one to represent the income (this will have to be generated from the spreadsheet)

Teacher’s note:
E = 465.10
I = 1.775 n where n is the number of participants 

(Total number of participants 198+264 = 462. The income per participant is  )




Students graph the equations using grid paper, graphing calculators, spreadsheet, or graphing software. 

Once graphed, students consider the break-even point (at n = 262) and discuss what changes they could make to have a greater profit and how the graph helps them consider that decision. (So they must sell 262 tickets to cover their expenses and after that they can make a profit. If they reduce the amount of popcorn or pop they buy, the E equation changes – what happens to the graph?)

Pick 1 group’s solution to post and discuss. Pose “what if” questions and make appropriate changes. Lead a discussion on changing variables and conditions in the budget to produce more or less profit and demonstrate the changes to the graphs and the implications of those changes. Connect the discussion to analysis of the conditions in the budget and discuss how they could do such an analysis on their own project in order to improve it.

Note: BLM 4.2 Teachers Images – shows graphs produced with a variety of tools and gives suggestions for discussions. 

	Students will be given a choice about what tools they use to represent the data from their spreadsheets graphically. They may use pencil and paper, graphing calculators, or graphing software.
Investigate some more advanced concepts such as the shortcuts shown in these YouTube videos. 
· Creating a Line Graph in Microsoft Excel 
· tiSkills.com - Ti-84 Graphing Calculator Tutorial - Graphing Part I 
· Exploring Graphs with Geometer's Sketchpad 



	Consolidation (60 min)
	

	Groups of 4 (Charity Groups)  Analyse their Charity Fundraiser

Graph the data from your Charity Fundraiser.
Label and name
· independent variable axis
· dependent variable axis
· break-even point 

Make suggestions about what you could change in your budget to increase the profit or to require fewer participants to reach your fundraising goal. Show the changed spreadsheet and the new graphs.

Submit your Charity Fundraiser Budget
Include:
· description of your charity and a rational for choosing that one
· circle graphs to represent expenditures
· a budget for a fundraiser showing expected expense and potential income
· an analysis of your event with graphs that clearly show the break-even point 
· suggestions for lowering the number of required participants to reach your fundraising goal, with reasons.

	



Students working within their zone of proximal development will be able to analyse the Movie Event data and then, again work with their group, to graph and critically review their presentation.




Charity Groups will submit their projects. All participants should be able to independently draw and read circle graphs; compare circle graphs and bar graphs and explain differences (gr 8); create an expenditure chart and a potential income chart; make a budget on a spreadsheet; graph the data and analyse it.







 









BLM 4.1 Graphical Sort  


	Once estimated and calculated, expenses are considered fixed, they do not change in relation to the number of participants. 
	 (
Number of participants
Amount (in $)
)
	
      E = 500
	Amount is a constant (always the same value) and does not vary as the number of participants varies. 
		Number of participants
	Amount ($)

	0
	500

	50
	500

	100
	500

	150
	500

	200
	500

	250
	500




	
Sometimes the income includes a donation and an amount earned per participant.
	 (
Number of participants
Amount (in $)
)
	
     I = 50 + 4n
	Income starts above zero and increases in relation to the number of participants.
		Number of participants
	Amount ($)

	0
	50

	50
	250

	100
	450

	150
	650

	200
	850

	250
	1050




	
Income increases in relation to the number of participants and can increase quickly. 
	 (
Number of participants
Amount (in $)
)
	
I =  4n
	Income increases quickly in relation to the number of participants.

		Number of participants
	Amount ($)

	0
	0

	50
	200

	100
	400

	150
	600

	200
	800

	250
	1000




	
Income increases in relation to the number of participants and can increase slowly.
	 (
Number of participants
Amount (in $)
)
	
I = 1.5n
	Income increases slowly in relation to the number of participants.
		Number of participants
	Amount ($)

	0
	0

	50
	75

	100
	150

	150
	225

	200
	300

	250
	375






BLM 4.2 Movie Event Spreadsheet





BLM 4.3 Teacher Solutions using technology

Using TI-84

			
Using Graphmatica

y = 465.1         y = 1.775x

Intersection point (262, 465.1)












Using Geometer’s Sketchpad
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Potential Income  Grade 7 Grade8  Total Sales
Ticket sales $ 198.00 $ 264.00 $  462.00
Popcorn sales $ 7425 $  99.00 $ 17325
Pop sales $ 7920 $ 105.60 $  184.80
Total Income $ 35145 $ 468.60 $  820.05

Estimated Expenses

Movie rental
Hall rental
Popcorn

Pop

Roll of tickets
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Total Expenses

5.00
200.00
150.00
105.60

4.50

465.10
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Potential Income  Grade 7 Grade8  Total Sales
Ticket sales $ 198.00 $ 26400 $  462.00
Popcorn sales $ 7425 $  99.00 $ 173.25
Pop sales $ 7920 § 10560 $ 184.80
Total Income $ 35145 § 468.60 $  820.05
Estimated Expenses
Movie rental $ 5.00
Hall rental $  200.00
Popcorn $  150.00
Pop $  105.60
Roll of tickets $ 450
Total Expenses | §  465.10
Profit $ 35495
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