CLIMATE CHANGE LESSON PLAN – Calculating my carbon footprint 

For Grade 10
Prepared by Elizabeth Martens
Description of Activity: Learners use the Ecological Footprint calculating game attached as Appendix A to calculate their ecological footprint. 
This lesson should be completed over _2_ 60 min lessons or over _1_ week.

	Learning Area/s: Mathematics
	Learning Outcomes: Mathematics: LO1 & LO4


	Assessment Standard/s: LO1: AS1, 2 & 3: Number and Number Relationships: When solving problems, the learner is able to recognise, describe, represent and work confidently with numbers and their relationships to estimate, calculate and check solutions.

LO4: Data Handling and Probability: The learner is able to collect, organise, analyse and interpret data to establish statistical and probability models to solve related problems.


	Subject Integration: EMS, Technology, Natural Science


	Background knowledge required by learners:

Knowledge of how human activities can be harmful to the environment

Knowledge of how humans can minimize their impact

Plotting data onto graphs

	Materials Needed:

Calculating Ecological Footprint – Appendix A
Coloured paper (green, yellow, blue, orange and red). Cut several of these pages into small blocks in order to have enough different coloured pieces of paper per learner
Graph paper

Additional resources: Share-Net Enviro Fact Sheets

	Activity Procedure:

The Carbon Footprint is a measure of the impact human activities have on the environment in terms of the amount of green house gases produced, measured in units of carbon dioxide.   It is these greenhouse gases that are the cause of the phenomenon, climate change.                          
Lesson 1: Educator discusses with the class what is meant by our carbon or ecological footprint. To make this concept more real to the learners, the educator introduces the Ecological Footprint game (see Appendix A). Learners will have to complete the task individually as it requires individual answers. Each learner is given approximately 20 blocks of each different coloured paper (red may require more pieces). Learners must create a table with their answers and calculate how many green footprints, yellow footprints, blue footprints, orange footprint and red footprints they have. The table must consist of all 13 items according to the questions on the game.
This information must then be transferred into graph format on the graph paper provided.
The individual findings of each learner is then combined. The educator can write this up on the board under each item heading eg. 1. Water use; 2. Reusing Water; etc.

From this data, the learners must each draw a graph depicting this information.

The educator then discusses with the learners the areas they, as individuals, need to monitor more efficiently to lighten their ecological footprint, as well as collectively as a group of learners.
Lesson 2: From the results in Lesson 1, learners must come up with realistic solutions and how they will implement these solutions. The learners must then work out that by implementing these changes, how much is their ecological footprint reduced by.
 

	Assessment Method: Educator assessment of data capture and analysis

Educator assessment of learner ability to make informed choices
Peer assessment of graph development 
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By reusing our waste we reduce the impact on the environment of producing those products (see
Enviro Facts 17) and reduce the volume of waste that goes into our landfill sites (see Durban Solid
Waste Fact Sheets — Landfill Sites, Paper, Glass, Tins, Plastics).

At home how often do you re-use

e Paper: never (red)  sometimes (blue) often (green)
e Glass: never (red)  sometimes (blue) often (green)
o Tins: never (red)  sometimes (blue) often (green)
e Plastics: never(red)  sometimes (blue) often (green)

10. RECYCLING

By recycling our waste we reduce the impact on the environment of producing those products (see
Enviro Facts 17) and reduce the volume of waste that goes into our landfill sites (see Durban Solid
Waste Fact Sheets — Landfill Sites, Paper, Glass, Tins, Plastics, Compost)

At home how often do you recycle

e Paper: never (red)  sometimes (blue) often (green)
e Glass: never (red)  sometimes (blue) often (green)
o Tins: never (red)  sometimes (blue) often (green)
e Plastics never(red) sometimes (blue) often (green)

e Organic waste: never (red) sometimes (blue) often (green)

11. REDUCING

We can reduce our consumer footprint by shopping carefully. We can: buy in bulk to reduce the
amount of packaging required, buy refillable containers, choose durable articles and articles with
recycled content, and avoid over-packaged products (see Enviro Facts 17).

When buying goods in a supermarket I will choose products that will reduce the amount I have to
throw away:

o Always (green)

e Often — depending on price and brand etc (yellow)

e Sometimes — depending on the price and brand etc. (orange)

e Never — I do not concern myself with how goods are packaged or how long they will last (red)

12. CONSUMER CHOICES

Many of the goods we buy in a supermarket can pollute the environment, yet often we have a choice
to buy more environmentally friendly products — for example we can choose to buy roll-on deodorant
rather than spray-on deodorant (often spray cans contain CFCs which break down ozone) or we can

avoid buying goods packaged in polystyrene (which also contributes to ozone depletion) (see Enviro
Facts 7).

When buying goods in a supermarket [ will choose non-polluting products (if I have the choice):
Always (green)
Often — depending on price and brand etc. (yellow)

Sometimes — depending on the price and brand etc. (orange)
Never (red)



Appendix A
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The ever-increasing pressures on our environment will have touched all of us in some way and we
need to take a careful look at how the choices we make in our everyday lives impact on the Earth.
That is, we need to ask “How big is our ecological footprint’? The questions below will encourage you
to think about different ways you impact on the earth and give you an idea of where you can make
improvements to lessen your ecological footprint.

1. WATER USE

The amount of water we use often depends on whether we have running water in our homes, taps in
our yards, or whether we fetch our water from rivers. The way that we use water in our homes can
sometimes be very wasteful especially when that water is readily available on tap!

When you wash do you use:
A bucket? (yellow)

A shower? (blue)

A bath? (red)

2. REUSING WATER

South Africa is a water scarce country. It is believed that by the year 2025 we will have insufficient
water for use in our houses, agriculture and industry. By using water caretully, we can help to
conserve our water sources (see Enviro Facts 1-4).

When you have finished washing the dishes at home
e does your water wash straight down the drain? (red)
e do you use your water to water your plants? (green)

3. ENERGY USE

Whether we have electricity in our homes or whether we burn coal or paraffin for energy in our homes
we are responsible for polluting the air (causing acid rain, global warming and health problems). We
can conserve energy in our homes by using a hot box for our cooking or installing energy saving
devices such as solar power or energy-saving light bulbs — see Enviro Facts 5, 6, 19 and 20.

In our home we have at least one energy saving method:
e Yes (describe) (green)
e No (red)

4. INDIGENOUS PLANTS
By growing indigenous plants in our gardens we can contribute to biodiversity (see Enviro Fact 26 —
1993 Set) by attracting indigenous insects, birds and other animals. Indigenous plants have many other

advantages over alien plants such as, they use less water than alien invasive plants (see Enviro Fact -
Hack Attack Pack ).

Without considering our home-grown Vegetables*, in our garden at home:
Most of our plants are indigenous (green)

More than half of the plants are indigenous (yellow)

Less than half of our plants are indigenous (orange)

*
Most of the foods that we grow at home are alien plants, but are not invasive (a notable exception is the gooseberry).
Home-grown vegetables are not considered in this question as you reduce your ecological footprint by growing your
own food — see Question 6.
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By traveling in a car or a taxi we release carbon dioxide, hydrocardons and nitrogen oxide into the
atmosphere. These can lead to photochemical smog, respiratory problems. oxygen depletion and
global warming (see Enviro Facts 5 and 16).

How do vou get to school / work?

By foot (yellow)

By bicycle (yellow)

By taxi (blue)

By car (red)

To calculate your score

1 green footprint = -10 points
1 yellow footprint = 0 points
1 blue footprint = 5 points

1 orange footprint = 10 points

1 red footprint = 20 points

Points for green footprints ; x—10= ‘
Points for yellow footprints | x0= O‘
Points for blue footprints { x5= }
Points for orange footprints l x 10= ‘
Points for red footprints ‘ x 20 = ;

TOTAL SCORE =

Your Final Ecological Footprint:

Score less than 50 --------- Green Footprint (you have a tiny ecological footprint)

Score from 51 — 110 ---=----- Yellow Footprint (You have a small ecological footprint)
Score from 111 — 180 --------- Blue Footprint (You have a medium ecological footprint)
Score from 181 — 290 --------- Orange Footprint (You have a large ecological footprint)
Score 291 - 400 ~-------- Red Footprint (You have a huge ecological footprint)

WHERE TO FIND SUPPORT MATERIALS FOR THIS GAME

e Enviro Facts are available from Share-Net:

e Durban Solid Waste Fact Sheets are available from Durban Solid Waste:

e Durban Table 1 comes trom Sharing Nature'’s Interest: Ecological Footprints as an indicator of

Sustainability. Published by Earthscan: www.earthscan.co.za, 120 Pentonville Rd, London N1

9BR, UK.
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5. ANIMAL-BASED PRODUCTS

Producing meat and meat-based products (beef, chicken, pork, eggs. fish. dairy etc.) puts much more
pressure on the environment than does producing vegetables. Many people eat more meat than their
bodies need. People who eat a lot of meat have more impact on the environment than those who eat
less meat or no meat at all (see Table 1).

How often do you eat animal-based products?
e Never (green)

A few times a week (yellow)

Once a day (blue)

Small amounts in every meal (orange)

A large part of every meal (red)

6. LOCALLY GROWN FOOD

Much of the energy cost of food production is spent on transporting food from harvest to market. and
for processing, packaging and storage. Growing food yourself or buying locally grown, in-season,
unprocessed food can reduce the need to use energy in tood production. By buying food from local
farmers, we can greatly reduce our food footprint.

How much of the food that you eat is locally grown, unprocessed and in-season?
e Most (green)

About three quarters (yellow)

About half (blue)

About one quarter (orange)

Almost none (red)

7. LIVING SPACE

A large home with few people living in it creates a larger ‘living space footprint™ than a small home
with more people living in it. A larger home will use more materials from the environment to build
and maintain. Homes also take up space that could be used for growing food and for other plant and
animal species to use.

In our home we have:

e More people than bedrooms (green)

e The same number of people and bedrooms (blue)
e More bedrooms than people (red)

8. POISONS IN THE HOME AND GARDEN

In the home we can use biocides to kill mice, insects, weeds. etc. But many of the ingredients in these
biocides can cause allergies, initiate cancer and other genetic defects. We can choose to buy
environmentally friendly products, or we can make environmentally friendly alternatives at home - for
example baby powder and ground cloves are used to repel ants (see Enviro Facts 18).

In our home, when we have a problem with any of the above, we:

o Will buy the strongest insecticide and use it until the problem is solved (red)
e Will buy especially designed environmentally friendly products (yellow)

o  Will first attempt to solve the problem with a home-made alternative (green)




