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Ecological Footprints: past and present

Grade 7

“When I taught the ecological footprint to my grade seven class we walked to the closest Safeway and looked at the different packaging as well as what country most of the fruit and vegetables came from.  The students found it quite interesting because it was something they hadn’t even thought about before.  Back in the classroom we integrated some of their math curriculum by doing the different calculations.”

 - Nancy Pollard, Grade 7 Science teacher
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Activity: “How  Big is your Footprint?” 

Time: 2-3 hours

Background: What is an ecological footprint?

According to Mathis Wackernagel and William Rees who wrote Our Ecological Footprint - Reducing Human Impact on the Earth,  “an ecological footprint is a measure of the “load” imposed by a given population on nature.  It represents the land area necessary to sustain current levels of resource consumption and waste discharge by that population.”

Instructions for the Teacher

Here is a bit of background you can share with the students to help them understand what an ecological footprint actually is.

The following is from “How Big is your Footprint?” a site by Manitoba Learning:

file:///(http///www.google.ca/search?hl=en&q=simple+ecological+footprint+calculator+for+students&btnG=Search&meta=)
“Whether we are strolling down the beach, tromping through the snow or  hiking in the forest, we leave behind our mark, our footprint. However, the outline of our shoe is not the true size of the mark that we leave on our planet.  Less often seen is our much more important ecological footprint.”

What is an Ecological Footprint?    An ecological footprint measures human impact on nature.   In order for people to live, people must consume what nature produces.  Every one of us has an impact on our planet.  This is not such a bad thing as long as we don’t take more from the Earth than it has to offer.  We rely on the Earth for food, shelter and energy. We return to the Earth waste and pollution, all of which require the use of productive land and water resources.  We need these resources to grow our food, to build our homes, to produce our energy, and to store our wastes.      We expect that the Earth will be able to accommodate our “need” for these resources.  The average American requires 12.4 hectares in order to support their lifestyle, and the average Canadian requires 7.8 hectares.     

How much can nature provide? Nature provides an average of 2 hectares of bioproductive space for  every person in the world.  Humanity’s footprint currently consumes 30 percent more than what the Earth can currently provide. If every person in the world had a footprint the size of North Americans we would require two more planets the size of Earth to meet our “needs”.     So the question remains:  How BIG is your footprint?    There are a number of tools, which one can use to create a rough estimate of the size of an ecological footprint.  These include consumption surveys or interactive calculators.

Instructions for the Teacher (cont’d)

After going over the above points about what an ecological footprint is, have students try and figure out their own footprint.  Below are some worksheets for students to calculate their ecological footprint
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Student Worksheet:

Calculating Your Ecological Footprint
Of the many methods used to calculate your ecological footprint, we have  chosen to use the ECOLOGICAL FOOTPRINT calculator hosted by  Mountain Equipment Co-op.  This calculator is a series of 13 simple questions that are designed to assess your use of our natural planet. 

Instructions:     

Visit www.mec.ca.  From this page use the search box in the top right hand corner of the site.  Type: “ecological footprint”.    The questions divided into 3 sections (food, transportation, and housing).  Enter your responses into the pages online. The default answers represent North American averages. Please answer as honestly and accurately as possible. This application calculates from your input your Ecological Footprint. 

After you have taken the test answer the following questions.    

1. How does your footprint compare to the national average for Canada?       

________________________________________________________________________________________________________________________________________________________________________________________________

2. What are some factors that make the average Canadian’s footprint larger than say someone’s in Mexico?                

________________________________________________________________________________________________________________________________

3. How would your footprint compare to that of someone who lived in a remote location in Canada?  Give reasons for your answer.

___________________________________________________________________________________________________________________________

Activity: How did my footprint get so BIG?

Time: 30 minute discussion

Instructions for the Teacher

Read over the below quote from Manitoba Learning and discuss with the class:

“When we calculate the size of our footprint we generally look at five basic categories regarding land and water use:  Farm land, energy land, sea land, developed land and forestland.    

For example: When someone orders a pizza for dinner, they are using energy land for fossil fuel production, forest land to absorb the carbon dioxide  emitted from the delivery person’s vehicle, farm land to produce the  ingredients for the pizza, more forest land for the packaging  of the pizza, developed land for the restaurant, and paved  roads to deliver the pizza to your door.      

As you see from the example above all categories of our ecological footprint are dependent on the use of  energy either directly for transportation or indirectly for   production of the materials used.      

The largest portion of our ecological footprint is related to our consumption of energy.      

In order to use energy we must also produce it.  Energy can be produced  by methods including combustion of fossil fuels, hydroelectric dams,  nuclear reactors, photovoltaic cells, wind generators, and biomass.

Some forms of energy production increase the size of our footprints while others decrease it.”     See table:

	Energy Source  

 
	Amount of energy  (gigajoules/hectare/yr)

	Size of Footprint    

(for 100 gigajoules/year)

	Fossil Fuel 

	80
	1.25 hectares

	Hydroelectricity
	1,000
	0.10 hectares

	Solar 

	up to 40,000
	0.0025 hectares

	Photovoltaics
	1,000
	0.1 hectares

	Wind energy
	12,500
	0.008 hectares



Activity: Visit to a Grocery Store 

Time: 2-3 hours

Instructions for the Teacher

Walk with your students to the local Grocery store.  Have students take notes on what countries the fruit and vegetables come from.  How much produce is “locally grown” or even “Canadian”?  If they do an accurate count they can do an average when they get back to class. I.e. 50% from USA, 10% from Canada, 

etc.

Ask students to look at the packaging of different items.  Each student pair should be assigned a type of food i.e. cereal, cookies and crackers, soups, dairy, meats, etc. and have them compare the different packaging.  How could it be done differently? Where is the packaging made? Where is it disposed?

When they get back to the classroom discuss what they discovered. 

Students could write a letter to the grocery store and suggest they buy locally or they can write to an individual food company asking about their packaging and suggesting ways the food could be packaged differently.  (Look what happened to McDonalds when a group of students complained about all the Styrofoam containers they used for packaging their burgers!).

Activity: A Visit to a Grocery Store in the early 1900’s

Time: 1 –2 hours

Instructions for the Teacher

Set up a fictitious grocery store from the 1900’s. (remember….most of the food came straight from the local farm’s and the vegetables were the basic corn, carrots, beans, etc.) Don’t forget; they could only buy what was in season!

Students should compare the packaging and types of foods as well as the energy cost to get the food to the grocery store (most would be from local farmers….salt, sugar, canned goods would have come by train).

Activity: Research food eaten by natives compared to European settlers

Time: 1 hour

Instructions for the Teacher

Have students research what types of food the native Indians ate. When did they eat?  And compare this with the types of food brought over from Europe.  What sort of Ecological Footprint did the natives have compared to the early settlers and how does this compare to today?

Students draw a poster or do a skit comparing the differences in energy consumption and types of food for the natives, early settlers and present society.

Other Links and Resources: 

Here are some good links with ecological footprint calculators:

How Big is YOUR Footprint?: Manitoba Learning

MEC: ecological  footprint
City of Lethbridge
Recycling Council of Ontario: ECOLOGICAL FOOTPRINT QUESTIONNAIRE 

Neighbourhood ecological footprint
Calculate  Your Ecological Footprint:13 Simple Questions Will Assess Your  Use of Nature
Concluding Activity: The Nature Challenge
Time: 1 hour – whole term

Instructions for the Teacher:

Have the students look at David Suzuki’s “The Nature Challenge”. www.davidsuzuki.org/WOL/Challenge/ This is a good way to get them thinking about their own impact and to have them commit to doing 3 or 4 things that reduce their ecological Footprint.

Have students make a personal goal of how they will reduce their own ecological footprint.  Pin these goals up on the wall and revisit them from time to time, or have them write their goal down and hand them in, after a few weeks or months they can be brought out again and discussed.

Curriculum links for this unit:





Science Unit A: Interactions and Ecosystems (Social and Environmental Emphasis) 


1.  Investigate and describe relationships between humans and their environments, and identify related issues and scientific questions  


4.  Describe the relationships among knowledge, decisions and actions in maintaining life-supporting Environments





Science Unit C: Heat and Temperature


1. Illustrate and explain how human needs have led to technologies for obtaining and controlling thermal energy and to increased use of energy resources


4. Analyze issues related to the selection and use of thermal technologies, and explain decisions in terms of advantages and disadvantages for sustainability.





Social Studies 


Topic C - Canada: How have different cultural groups adapted to life in Canada? 





New Social Studies Curriculum


7.1 Toward Confederation - 7.1.2 appreciate the challenges of co-existence among peoples 


7.2  Following Confederation:  Canadian Expansions - 7.2.3  appreciate the challenges that individuals and communities face when confronted with  rapid change 





Language Arts


 Evaluate gathered information; Distinguish between fact and opinion











Student Worksheet





• If such a large portion of our ecological footprint is due to energy consumption and production can I change its size by changing my energy use?    


• What choices do I have in regards to energy consumption and production?    


• Where you live determines the sources of energy available to you, i.e. nuclear power plants.      





List the types of energy sources available for use in your community. ____________________________________________________________________________________________________________________________________________________


__________________________________________________________________________


Rank the order in which you consume energy produced from these  sources. ____________________________________________________________________________________________________________________________________________________


__________________________________________________________________________





Of the energy sources you listed, which ones contribute to your  ecological footprint the least? 


____________________________________________________________________________________________________________________________________________________


__________________________________________________________________________





How can you use the information gained from this lesson to shrink your  ecological footprint? 


______________________________________________________________________________________________________________________________________________________________________________________________________________________________
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