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Introduction:

This mathematics lesson theme will explore several learning outcomes for grade 9 students. Through analysis of data provided by the Halifax Regional Municipality’s waste management program students will explore various topics in math which have relationships to social studies, science, health and PDR. Topics used for this plan will also include strategies in music, arts, and English.
The activity will begin with a real-life examination of society’s waste. As we study this topic in greater depth it will become apparent that mathematical calculations are necessary for assessing the space of waste, its costs, and for estimating life-spans of dumps. 
There is an obvious connection with science, technology and social studies across the curriculum. Visual arts and music can be incorporated into the theme to include Multiple Intelligences. This theme will include a field trip to a waste facility.

Assessment will be varied and can include an essay or production of posters about the waste management system. Students will utilize a variety of math skills including graphing, identifying patterns and relationships, unit conversion and calculating volumes.
Specific Curriculum Outcomes:
Mathematics

· C1
represent patterns and relationships in a variety of formats and use these representations to predict and justify unknown values

· C2
Interpret graphs that represent linear and non-linear data

· C3
construct and analyze tables and graphs to describe how changes in one quantity affect a related quantity

· C5
explain the connections amoung different representations of patterns and relationships

· D2
solve measurement problems involving conversion among SI units

· D3
relate the volumes of pyramids and cones to the corresponding prisms and cylinders

· F4
select, defend, and use the most appropriate methods for displaying data

· F5
draw inferences and make predictions based on data analysis and data displays

· F6
demonstrate an understanding of the role of data management in society

Health / Personal Development and Relationships

· B.2.1demonstrate an understanding personal and environmental consequences of various food-producing practices
Science

· The are no specific curriculum outcomes for this grade level, however, connections can be made to themes in 
· atoms and elements 

· what is in our waste?

· electricity 

· producing food 

· eliminating waste 
· space
· problems of space travel and 

· where will we go when we have too much garbage?
Social Studies

· The are no specific curriculum outcomes for this grade level, however, connections can be made to themes in 
· economics, 
· technology and 
· community economic development.
Music
· Use of music in this topic can assist in theme development.
Class 1

Introduction of waste analysis: how big is the problem?
Introduction: 
Today’s class will begin the new theme by having students understand how “big” of a concern waste can be. Students will go on a school tour and estimate how much waste the school produces. Students will also review their family waste as a homework assignment. 
Students will break into groups of 4 students. Each group will be provided with a worksheet. Students will go to various places in the school and record an estimate of the garbage. Students will use any measurement they feel is practical (kilograms, litres or basket-fulls).
Procedure:
 

· Break class into groups of 4 students. Students may choose their own groups.

· Outline project.

· Provide worksheets.

· Outline homework assignment.

· Provide example by analyzing the waste in the home classroom. How much waste is in this classroom? Each group estimates the amount of waste. Encourage groups to make their own estimates including different units (kilograms, litres, or even pounds)
· How many classrooms are in this school? 

· Do you think that each classroom produces roughly the same amount of waste?

· The entire class then walks around the school grounds and estimates the amount of waste. This includes the BFI storage bin.

· Allow students to visit other pre-arranged areas of the school. All areas have staff, so therefore students are not unsupervised. The teacher will also circulate around the school to assist students. 
· Remind class that they must return in 30 minutes and that they are NOT to leave the school.

Equipment:

· Worksheets (table of waste for various areas of school)
· Scales (borrowed from sciences labs)

· Pre-arranged areas:

· Cafeteria

· Hallways

· Secretary’s office

· Gymnasium
Homework Assignment:

Measure garbage at home 
1. Ask students to estimate waste produced at home each week. This is due next class.
Class 2
Analysis of waste at home and school
Introduction:

In today’s class we will make a second measurement of waste produced around the school by measuring only the BFI bin. From this we will attempt to determine the amount of waste collected in the school since the last class. We will also compare results of home collection and discuss the variations of the results.
Procedure:

· Based upon the measurements we collected during the last class, how much waste do you suspect that the school produced since last class?
· Collect estimates from the class.

· If we were to combine the garbage which was outside in the BFI bin last class with the new garbage, how much do you estimate should be outside?

· How many days worth of garbage do you think the bin could handle?

· The class will now move outside. In the original groups, students will measure the garbage in the BFI bin.
· Students will now return to the classroom and share their results.

· How did your estimate compare with the actual garbage?

· Why do you think that the results were off?

· Share within your group the amount of garbage produced in your home each week by your family. How much garbage does each person produce (average the garbage by dividing the total by the number of people at home)

Equipment:

· none
Homework Assignment:

· Estimate, based on your group’s calculations of garbage produced at home. How much garbage would our city produce based on the population of 333 000 people. 

· For 1 day. 

· For 1 year (365 days).
Class 3

Industrial Disease
Introduction: 
Today we will set the theme of class by using some music. Dire Straits’ song Industrial Disease talks about the waste in society. Students will learn how to convert the amount of garbage from one unit to another. Students will develop a formula for converting mass to volume and surface area. Students will then talk about the garbage and where it will go when it leaves home, school and businesses.
Procedure:
· Play song at start of class. We can replay and discuss it later.

· As groups to write their measurements on the board. Ideally these will all contain different units of measurement. (see class 1)

· If each group was measuring the same thing…and each group came up with relatively the same amount of garbage…does that mean that
· ….this group’s measure in kilograms is the same as this group’s measure in pounds?
· ...and this group’s measure in litres…
· and this group’s measure in buckets?

· How are these numbers / units related??

· What if 2 groups had different numbers using the same units (20 litres for one group and 25 litres for another)? 

· Solicit opinions about equality of data and conversion between units. 

· Can you create (as a group) a formula for changing what you measured into another unit? Ie from kilograms to litres?

· What if we had other numbers? As a group, complete this table:

· Ask students to calculate the volume, mass and area of waste created for the city each year (from homework)

· When datasheet is finished, each group will write on the board the results from the city’s waste.

· Play song again while students are working.

· Discuss what happens to this waste and where it goes.

Equipment:

· CD player

· Dire Straits song Industrial Disease

· Table of calculations for unit conversion

Homework Assignment:

As a group:

1. Find out where our garbage goes. 

2. When is it collected from your neighbourhood? 

3. How much does it cost? 

If required, consult webpage: www.region.halifax.ns.ca 

Class 4

Data Management
Introduction:

For today’s class students will be asked to interpret data from graphs provided. Students will also prepare graphs on paper from data provided by the teacher (from Waste Management Facility). Students will then discuss the value of data tables and graphs. Students can then compare appropriateness of each in data management.
Procedure:

· Provide each group with a graph produced from the waste management (available from HRM quarterly reports)
· Ask students if this data forms a straight line or is it a curve? Linear or non-linear?

· Provide another measurement. Ask students to estimate the value from the graph.
· Ask students to produce their own graphs (of similar format – but can be different) for a set of data. Provide data tables and graph paper

· Discuss the advantages of each system of data management including:
· More accurate numbers

· Extrapolation of data

· Visual 

· Does it appear that we are producing more or less garbage each year? 

· Is that important?
Equipment:

· Data tables of waste
· Graphs of waste 

· Graph paper

Homework Assignment:

As a group:

1. Calculate the volume of waste produced each year in our city.

2. Calculate the area waste produced each year in our city.

3. If the landfill site was 10 km^2. How long would this last?

Class 5 

Electronic data management
Introduction:

In today’s class students will learn how to manage data electronically using spreadsheets and graphing. Today’s class will be in the computer lab. Students will work in pairs (still part of their group). Students will also learn how to calculate the volume of prisms and cylinders. The spreadsheet will be used as a calculator
Procedure:

· Show students how to set up new datasheet, input and save data.
· Have students input data from yesterday’s class.

· Show students how to convert data into electronic graph.

· Have students prepare graph of data.

· Show students how to produce calculations of data in spreadsheet.
· Have students perform calculations:

· How much area of ground do we require for our city’s garbage each year? (see homework from last night)

· How could we decrease the size of the landfill site? 

· Answer:
Bury some of it.

· What shape would the hole be?

· It would probably be a prism since the sides of the hole are sloped. 
· Can you create a formula to calculate the volume of a prism?

· Start with comparing a triangle to a square.

· Provide formula.

· Some communities might try to place their waste in cylinders for disposal. 
· Can you create a formula to calculate the volume?

· Start with considering a circle.

· Provide formula.

· Convert your data predictions from area to a prism and 

· Show student how to create formulas in spreadsheet.

Equipment:

· Today we will work in the computer lab.

· Permission slip (could be given out earlier in week)

Homework Assignment:

· Permission Slip MUST be returned by tomorrow’s class

· If the landfill site was 10 km^2, and we could dig a prism 50 m deep or a cylinder 20 m deep:

· How long would this landfill last?
Class 6 

Field Trip

Introduction:

In today’s class students will visit the local waste facility for a tour.
Procedure:

· none

Equipment:

· arrangements made in advance
Homework Assignment:

Each student must prepare a poster, flyer or write an essay. The premise of this project is that students are employees of the municipality or waste management facility. Students are trying to convince other citizens that we must reduce our waste production. Each presentation must include an argument based on their calculations and research and based on the mathematical projections; if we do not reduce our waste production our city will run out of room to place our garbage. Include a comparison of waste produced by our city with other cities.
Due: 
TBA

	_____________________

	Date: ___________________



	

	Project Title: _____________________

Teacher(s): S Lenihan


	 

Poster 

	



	

	Product (Project)
Below Avg.
Satisfactory
Excellent
1. Format
1, 2, 3

4, 5, 6

7, 8, 9

2. Mechanics of speaking/writing
1, 2, 3

4, 5, 6

7, 8, 9

3. Organization and structure
1, 2, 3

4, 5, 6

7, 8, 9

4. Creativity
1, 2, 3

4, 5, 6

7, 8, 9

5. Demonstrates knowledge of effective poster
1, 2, 3

4, 5, 6

7, 8, 9, 10

6. Includes variety of activities and demographics
1, 2, 3

4, 5, 6

7, 8, 9

7. Includes accurate information

1, 2, 3

4, 5, 6

7, 8, 9

8. Other:

1, 2, 3

4, 5, 6

7, 8, 9



	 

Total Score:____________________________

	Teacher(s) Comments:  




	CATEGORY 
	4 
	3 
	2 
	1 

	Graphics -Clarity[image: image2.png]


 
	Graphics are all in focus and the content easily viewed and identified from 6 ft. away. 
	Most graphics are in focus and the content easily viewed and identified from 6 ft. away. 
	Most graphics are in focus and the content is easily viewed and identified from 4 ft. away. 
	Many graphics are not clear or are too small. 

	Labels 
	All items of importance on the poster are clearly labeled with labels that can be read from at least 3 ft. away. 
	Almost all items of importance on the poster are clearly labeled with labels that can be read from at least 3 ft. away. 
	Several items of importance on the poster are clearly labeled with labels that can be read from at least 3 ft. away. 
	Labels are too small to view OR no important items were labeled. 

	Required Elements 
	The poster includes all required elements as well as additional information. 
	All required elements are included on the poster. 
	All but 1 of the required elements are included on the poster. 
	Several required elements were missing. 

	Content - Accuracy 
	At least 7 accurate facts are displayed on the poster. 
	5-6 accurate facts are displayed on the poster. 
	3-4 accurate facts are displayed on the poster. 
	Less than 3 accurate facts are displayed on the poster. 

	Attractiveness 
	The poster is exceptionally attractive in terms of design, layout, and neatness. 
	The poster is attractive in terms of design, layout and neatness. 
	The poster is acceptably attractive though it may be a bit messy. 
	The poster is distractingly messy or very poorly designed. It is not attractive. 

	Title 
	Title can be read from 6 ft. away and is quite creative. 
	Title can be read from 6 ft. away and describes content well. 
	Title can be read from 4 ft. away and describes the content well. 
	The title is too small and/or does not describe the content of the poster well. 

	Grammar 
	There are no grammatical mistakes on the poster. 
	There is 1 grammatical mistake on the poster. 
	There are 2 grammatical mistakes on the poster. 
	There are more than 2 grammatical mistakes on the poster. 


Permission Slip

On ___(date here)___ the grade 9 classes will be going on a field trip to the local Waste Management Facility. This is part of the class project in math. We will be leaving the school at the start of the afternoon and taking a bus to the centre. We will have a 1 ½  hour tour of the facility and then returning after school.

I ________parent / guardian name here)_________ give permission to my son / daughter 

____________(student name here)_______________to attend this school trip.

Signed: ________________________
(parent or guardian)

References: 
http://www.teach-nology.com/web_tools/rubrics/ 

http://rubistar.4teachers.org/index.php?screen=NewRubric&module=Rubistar&
Suggested Sites:

http://illuminations.nctm.org/imath/



examples
http://www.math.arizona.edu/software/azmath.html

free software downloads
http://cartalk.cars.com/About/Monty/



Monty Hall show
http://www.ruf.rice.edu/~lane/stat_sim/


Collection of simulations, demonstrations and case studies

http://www.k111.k12.il.us/king/math.htm


math support activities

