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Introduction

Using this guide:

The Sustainable Schools Teachers’ Guide
challenges schools to shift sustainability
from textbooks into classrooms. It helps
facilitate skills, such as eco-literacy,
global awareness and critical thought,
which students need to make sustainable
decisions. Sustainability is all about
learning to share resources with future
global generations. Today’s youth have
an important role to play in creating an
environmental sound and socially just
world. So, there’s no better place to start
than with than youth education and
understanding leading to action for a
greener future.

Modules:

Sustainable Schools is filled with
information and activities to help assess
the environmental impacts of middle
schools and transform them into centres
of sustainable learning. The manual
guides students and teachers through an
exploration of four environmental
indicators of school sustainability:

Background Information:
• Provides environmental context and interesting facts
for each theme
• Links environmental issues to school practices

• waste generation

Student Action Activities:
• Guides students and teachers through activities that
promote school sustainability

• water usage
• energy consumption
• schoolyard biodiversity
Each of the four themes contains
background environmental information,
activities for assessing school and
personal sustainability, student action
projects and curriculum links.

Sustainable Schools is divided into five modules:
1. Steps to Sustainability
2. Waste Generation
3. Water Usage
4. Energy Consumption
5. Schoolyard Biodiversity
Sections:
Each module is divided in four main sections:

Assessment Activities:
• Describes detailed student activities to evaluate
personal and school sustainability performance

More Sustainable Learning Ideas:
• Suggests great projects for extended exploration and
classroom fun
Curriculum Connections:
A curriculum connection box at the beginning of each
section links activities to specific curriculum outcomes.
You can also use the curriculum connection index box in
the appendix to quickly match outcomes and activities.
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1. Steps to Sustainability

Greening schools for a greener future
What does sustainability mean?

What is a sustainable school?

Sustainability is often defined according to the 1987
United Nations Brundtland Report “Our Common
Future.” Sustainable development “meets the needs
of the present without compromising the ability of
future generations to meet their own needs.” The aim
is to be able to continuously provide for humanity’s
basic needs, sustaining economic development
without depleting natural resources. This approach
recognizes the necessary combination of society,
economy and environment in all planning initiatives.

In Theory:
A sustainable school is a healthy place for students
and the environment; a place where students learn to
be environmentally and socially responsible in their
choices and actions. Education is a key element in
solving global issues we currently face. A sustainable
school not only teaches about local and global
sustainability but also provides a model of good
practice where students are inspired to put the
concepts into action through classroom activities and
experiments, school-wide initiatives and community
engagement. A sustainable school strives to improve
the well-being of ourselves, others and the
environment.

ENVIRONMENT

SOCIETY

ECONOMY

Sustainability can also be defined on more ecological
terms; the ability of an ecosystem to maintain itself
over time, including human interaction with natural
resources. Essentially, sustainability explores how
humans can live continuously in their environment
without depleting resources and negatively
impacting our natural systems.

Picture by Emma Culberson
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In Practice:
In September 2009, a new public green school is
opening in Windsor, Ontario. Named after Dr. David
Suzuki, the school will be the most advanced
environmental school in Canada. The school plans
include a living roof, rain-catchments, grey water
filtration, geo-thermal and passive solar heating as
well as solar panels. The designs will save on water
and energy use as well as providing an incredible
hands-on learning experience for the students. For
the Suzuki school, environmental sustainability is a
top priority. (Find more information on page 8.)

Why teach about sustainability?
The solutions to tomorrow’s global problems may be
found in today’s
classrooms. Young
people are leaders
of a future that
may look very
different from the
world we live in
now. They will
continue to
experience the
consequences of
Other schools have incorporated sustainability into
global and
already existing structures. One example is the
environmental
composting project at
issues
Mansfield Middle School,
we currently face.
Connecticut. In order to
“Education for
However, with the uncertain future
cut down on their waste
problems comes the opportunity for
sustainable development
production and instead
innovative solutions. Teaching about
enables people to
make organic fertilizer for
sustainability is key to young people’s
develop the knowledge,
their school plants, they
understanding of how our current
values and skills to
started a composting
environmental impacts affect global issues
participate in decisions
program involving
now and in the future, providing them with
about the way we do
students, teachers,
knowledge and experience necessary to
administrators and
things individually and
improve the well-being of themselves and
custodial staff. Students
the planet.
collectively, both locally
study insects, soil and
and globally, that will
food chains as well as
Sustainability is multi-disciplinary and can
improve the quality of
collaborate in maintaining
be integrated into curriculum objectives
life now, without
the composting system.
for all ages and subjects. This manual is
damaging the planet for
Louis Mailloux High
designed for middle schools, with
the
future.”
School in Caraquet, New
suggestions for integrating sustainability
Brunswick, is another
into science and social studies classes.
- Securing the Future, the
example of incorporating
Activities can be adapted for other ages
UK Government’s 2005
sustainability into
and subjects.
sustainable
development
learning and buildings.
strategy
This public school is
installing a windturbine
and solar panel on the roof
to power one classroom. Students will learn
first-hand about renewable energy in their
science and arts projects.
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First steps to sustainability:

Student run environmental audits have been popular
in Canadian universities for at least a decade. In the
Sierra Youth Coalition’s (SYC) Sustainable Campus
program, students assess and monitor school
sustainability through an in depth investigation on
more than thirty indicators. SYC has also developed
an excellent environmental audit tool kit for high
schools that is being piloted in British Columbia in
2008, www.sustainablehighschools.ca. Their
Sustainable High School program is an
interdisciplinary and simplified initiative with high
student involvement so students can learn first-hand
about the environmental performance of their school
and can be key actors in facilitating change. At a
middle school level, students can also conduct an
environmental audit, but require more teacher
assistance and facilitation.

Environmental assessment
One of the first steps towards sustainability is an
assessment of our current practices. We have
developed the theory behind sustainable
development but putting the ideas into action is a
whole different story. By exploring what it is we are
doing and the ways our actions are linked to
environmental and social issues, we can better
understand the impacts of our daily decisions and
develop more informed practices. A basic assessment
can act as a catalyst for further investigations and
sustainable action.
An environmental audit is one way to assess current
practices. These systematic audit reports quantify the
environmental performance and position of agencies
such as organizations, infrastructures, projects,
events or management systems. Environmental
performance and position are measured using basic
environmental indicators. Environmental audit
reports also define the steps required to improve or
sustain indicator measurements.

This manual uses four environmental indicators to
measure school sustainability: waste generation,
water usage, energy consumption and schoolyard
biodiversity . The activities are designed for
students to conduct basic qualitative assessments of
these four indicators and to engage in sustainable
activities that improve the school’s environmental
performance. This is by no means a thorough
environmental audit but rather provides critical
building blocks for school sustainability. Students
start by gathering information on daily school and
personal practices, using it as a springboard for
exploring the environmental impacts and taking
action. The four themes are entry points for
integrating sustainability into the curriculum, student
activities and the school as a whole. Reducing waste
generation, water, and energy consumption as well as
conserving biodiversity are all local opportunities for
sustainable action that are linked to global issues like
climate change. For example, a school can reduce its
green-house gas emissions by decreasing the amount
of waste sent to the landfill, purchasing local food,
using post-consumer recycled paper, installing low
flow shower-heads, taking advantage of natural light
in classrooms and planting trees in their school
grounds.
5

1.1 Sustainable School:
Introductory Reading Activity

at least reducing the impact. Have students
brainstorm some of these technologies and look
around for examples in the school.

Objective: To introduce students to the concept of
an environmentally friendly school and “green”
technologies used to make the school sustainable.

3. Read the article aloud in class. Students can
underline words they don’t understand and put
stars by each green technology that is mentioned.

Description: Students read the newspaper article
“School will be nation’s greenest” on the
following page and investigate the “green”
technologies used in the building design.

4. Use the questions below to guide a class
discussion.

Duration: 30 min

6. Optional: In groups students can research one of
the technologies mentioned in the article and
present it to the class.

5. Students do the short green technology definition
activity.

Materials: Photocopies of “School will be nation’s
greenest 1” and activity worksheet.

Discussion Questions:

Preparation: Photocopy reading and activity
worksheet.

• Who is David Suzuki and why is the school being
named after him?

Procedure:

• What are some of the environmentally friendly
technologies being used in the new school?

1. Introduce the reading to the class as an
announcement for a new green school that is
being built in Ontario.

• Green technologies are one way the school
building is sustainable. Even if you don’t have
these technologies, what are some of the things
students can do to have a more environmentallyfriendly school?

2. Define “green” technology, as a technology
designed to help humans meet their needs
without negatively impacting the environment, or

Curriculum connections:
Subject
Science

Grade
6

Curriculum Outcomes
 107-6 provide examples of how science and technology have been used to solve
problems around the world
 107-12 provide examples of Canadians who have contributed to science and
technology

7&8

 303-30 identify and explain different factors that could lead to a decrease in
electrical energy consumption in the home and at school
 112-4 provide examples of Canadian institutions that support scientific and
technological endeavours
 111-5 describe the science underlying particular technologies designed to explore
natural phenomena, extend human human capabilities, or solve practical problems

Wolfson, Monica. “School will be the nations greenest.” Windsor Star, Sept. 8, 2007. Retrieved on Oct. 16, 200 from
http://www.canada.com/windsorstar/news/story.html?id=b4f6aea0-e3cf-4742-b7e8-40b51a99687f&k=48061
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Student Reading:
"People from all over the country will come down to
see the school," said Duncan, MPP for WindsorTecumseh.

School will be nation's greenest: Suzuki
lends name for first time
By: Monica Wolfson, Windsor Star.
Published: Saturday, September 08, 2007

The Ministry of the Environment is providing the
school board with $2 million from its climate
change fund to install innovative technologies in
the school. Engineers and architects are amassing
some of the most cutting- edge ideas for the
school, said Mary Jean Gallagher, director of
education. The Suzuki school will be a model for
others in the system and the nation.

When Riverside elementary students march into
the new Dr. David Suzuki public school in the fall of
2009, the building will be almost as renowned as
the scientist it's named after.
It will be the most environmentally friendly school in
the country, announced Ontario Energy Minister
Dwight Duncan Friday. It will also be the first school
named after Suzuki, Canada's pioneer
of environmentalism who has so far
declined to be a namesake.

While the Suzuki school will have a natural
landscape and green roof, when visitors
walk into the school they will be greeted
with a "living wall," said Guiliana
Hinchliffe, co-ordinator of engineering.

WORLD-RENOWNED EXPERT
"This is a famous man who you'll see
holding up a compact fluorescent light
bulb in a billboard campaign across the
city," Duncan said at Princess Anne
public school, the site of the new green
school. "He's a world-renowned expert
of the environment who for the first time
has allowed his name to be used on a
school."
Suzuki could not be reached for
comment Friday, but in a news release
he said he lived in Essex County for
four years as a child.
"I am honoured to have my name
attributed to a school that is being
designed with the environment
uppermost in mind," Suzuki said.

"It's all plants that will clean and help
pump fresh air into the school,"
Hinchliffe said.

GREENEST: Ontario
Energy Minister
Dwight Duncan talks
Friday to students at
Princess Anne
public school.
Duncan announced
a new
environmentally
friendly school will
be built on the site of
the current school
and will be named
after Dr. Suzuki.

The province announced last year it
was giving the Greater Essex County
District School Board $9 million to build
a merger school that will combine
Coronation and Princess Anne elementary schools
on one site. Shortly after the announcement,
school officials decided to adopt an "earth keeper"
theme for the school and make it a standout for
environmentally friendly technologies.

The school will also capture rainwater,
recycle grey water and have its own
mini-sewer treatment plant in the
basement.
REDUCE WATER USAGE
"The grey water will come from the sinks
and rainwater and will go through a
treatment process and be used in the
toilets," Hinchliffe said. "We are going to
reduce as much as possible how much
water we send into the sewer system."
The school will also have geothermal
heating, which uses underground pipes
to heat and cool the building. There will
be light shelves in each classroom,
which will bring in more natural sunlight
but also adjust electric lights to what is
needed to illuminate the room.

There will be a sun-facing solar wall, which will
reduce heating and cooling costs by trapping
preheated outside air inside the perforated panel
and flush it into the ventilation system. Engineers
will experiment with displacement ventilation, which
pumps air into a classroom at a lower level rather
than from the top. The school will also have solar
panels to absorb the sun's rays and transform it
into electrical energy.

Riverside schools -- in particular Riverside high
school -- have won awards for being green and
implementing the board's Ecco recycling program
with gusto.

© The Windsor Star 2007
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Green Technologies: Definition worksheet
Instructions:
Select the appropriate word from the word box to match the green technology description. Draw a line between
the word and the definition.
Technologies that…
Reduce energy consumption or use renewable energy
sources:
• Energy efficient light bulb that can be used instead of
standard incandescent bulbs
• Uses heat from the ground to warm and cool the
building

Word box:

Compact fluorescent
Green roof

• Traps preheated outside air inside a perforated panel
and flushes it into the air ventilation system

Capturing rainwater

• Photovoltaic panels absorb the sun’s rays and
transform them into electrical energy

Solar wall

• Allows for more natural sunlight and adjusts electrical
lights to what is needed
Reduce water usage:

Living wall
Light shelves
Recycling grey-water

• Collects and stores precipitation for non-drinkable
uses

Geothermal heating

• Re-uses water that goes down the drain from sinks and
showers to flush toilets
Increase school biodiversity:
• Rooftop made up of living plants and sod, a natural
insulator
• Vertical structure consisting of plants used to purify air
in the school building

8

Solar panels

2. Waste Generation

Canadians are among the largest solid waste producers in the world. North
American consumers and manufacturers generate half of the world’s garbage.

Background Information

So what are we doing with all the garbage we create?
It doesn’t just disappear when we bring it to the curb
or school bin. Approximately eighty percent of this
waste goes to landfills and incinerators and the rest
goes to other facilities like recycling and hazardous
waste depots.4 Landfills take up valuable surface
area on Earth. We have over 10 000 landfills in
Canada.5 Once they are full,
new landfills need to be built
and nobody wants a dump in
their back yard. Transporting,
containing, burning and
sorting waste all cost money
and use energy.

The average Canadian produces around 2 kg of solid
waste per day and this per capita amount continues
to grow yearly.2 All the garbage piling up definitely
creates problems in our society and environment.
And schools certainly play their part in garbage
generation. Just think of all the paper waste alone!
Estimates show that an average high school can
crank out 16 kg of waste per student per week.
Doing the math, Canadian schools with over five
million students are producing about 80 000 tonnes
of garbage a week. 3 Imagine Canadian schools’ total
weekly garbage as 80 000 average cars all stacked up
on top of each other.

2

Green-Street. Global Teacher Newsletter, Fall 2007.
Environment Canada. Garbage: Background. Retrieved November 5, 2007, from http://www.on.ec.gc.ca/greatacts-grandsgestes/
default.asp?lang=En&n=FAAAE72B-1.
4 Statistics Canada. Human activity and the environment. Retrieved October 23, from http://www.statcan.ca/Daily/English/051202/
d051202b.htm.
5 Waste Reduction Week in Canada. Waste Reduction Strategy. Retrieved Nov 6, 2007, from http://www.wrwcanada.com/
resourcesS.htm.
3
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All the waste piled up not only costs money and
smells bad; it’s also risky business for the
environment. Landfills can cause environmental
damage, including air and water contamination as
well as the emission of methane, an important
greenhouse gas. When garbage mixes with water in
the biodegradation process, harmful substances can
enter the water. When this polluted water, or
leachate, leaks out of the landfill, it contaminates
freshwater sources. 6 Another problem happens when
garbage breaks down without the presence of
oxygen, a process called anaerobic decomposition;
the reaction creates methane. Methane is a very
potent greenhouse gas, in that one kilogram of
methane traps 21 times more heat than one kilogram
of carbon dioxide.7 Landfills are one of the ways that
human activity is contributing to climate change. In
Canada, 38 % of our methane emissions come from
landfill sites.8

Definitions:
Anaerobic decomposition: The process of
materials breaking down in an environment
or condition in which oxygen is not readily
available
Leachate: Liquid that leaks or drains out of a
landfill, contains dissolved or suspended
material.
Methane (CH4): A colourless gas that is the
main component of natural gas. It is also a
greenhouse gas produced by anaerobic
decomposition.
Solid waste: Discarded materials ranging
from municipal garbage to industrial byproducts.

What are sustainable solutions
to waste generation?

environmental risk. Nevertheless, the amount of
waste produced per capita continues to increase. The
solution lays more in overall reduction than in
diversion. There is no better way to deal with waste
than not creating it in the first place. As the old
proverb goes, “An ounce of prevention is worth a
pound of cure.” Reducing waste saves not only on
the costs of waste disposal (money, energy and the
environment), but it also cuts down on the resources
used and impacts of making new things. Remember
that products don’t just become waste when we
throw them away; there is waste created at all stages
of the product from raw material to packaging to
transport. Reducing waste isn’t about throwing
things away less but about making better choices
about what you purchase in the first place so that you
won’t have anything to throw away.

All signs point to reduction. In Canada, we have
taken many steps to divert waste from landfills and
into municipal recycling and composting programs.
We have also as engineered landfills to have less

www.arcon.org

6

Environment Canada. Garbage Background. Retrieved Oct. 26, 2007, from http://www.on.ec.gc.ca/greatacts-grandsgestes/

default.asp?lang=En&n=FAAAE72B-1.
7

The Otesha Project (2002). The Otesha Book.

8

Waste Reduction Week in Canada (2002). Too Good to Waste: Volunteer and Classroom Handbook
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Take action on waste in your school
School is a terrific place to start reducing waste. Students can learn about sustainable practices and the
environmental implications of waste generation. Schools can save money
on waste disposal by cutting down on waste production and on material
purchasing for items like paper if there is a reduction policy in place.
Many students suggest anti-littering campaigns as a way to address
environmental issues. Garbage is a clear problem for children, an
obvious sign of an unhealthy environment. But cleaning up school yards
is only a first step, an entry point to examine waste production and
brainstorm reduction ideas. For example, some schools have
implemented a zero-trash lunch policy, where students must bring foods
free of packaging. Other schools have tried to make use of their waste through composting programs. The main
idea is to work through the 3 Rs in order of priority: Reduce, Re-use, then Re-cycle. Even with waste reduction
efforts, schools will still have waste that can be diverted from landfills by re-using and recycling. Re-using
means figuring out a new use for used items (i.e. making plant pots from plastic containers), re-pairing broken
items and purchasing previously used materials. Recycling well used materials and purchasing items with
recycled material content are other strategies for waste reduction.

New Brunswick school waste reduction initiative

www.harbourviewhigh.com

www.harbourviewhigh.com

Harbour View High School in Saint John has become an
environmental leader in New Brunswick. For two years in a row, the
high school has won both the City of Saint John Environment Award
and First Prize in the Fundy Region Solid Waste Commission’s “save a
tree” contest. Among other sustainability initiatives, students, teachers
and the school “green team” have put a huge effort into tackling their
schools’ waste. Harbour View is an excellent example of putting the
three R’s into action: Reduce, Re-Use, and Recycle. They have even
entered a fourth “R” into action – Re-think. To reduce waste, they sell
travel mugs and canvas bags to cut down on disposable cups and
plastic bags. In March 2006, they started a school composting program.
They have since composted over 2 tonnes of organic waste and created
a Captain Compost mascot. Harbour View also held a used clothing
sale, an excellent way to promote re-using. They totaled $100 with the
sale, with proceeds going to the culinary tech lab. They recycle just
about anything they can get their hands on: paper, cardboard, bottles,
ink cartridges and cell phones; raising over $25 000 for scholarship
funds. Re-thinking waste goes hand in hand with their environmental
education initiatives, which include garbage audits, “green” theme
murals, eco-mentoring and even video production. Way to go green!
For more information, contact Nancy Butler, nancy.butler@nbed.nb.ca.
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Assessing Waste Generation
One of the first steps in reducing school solid waste is to investigate the current situation. By assessing sources
of waste production, types of waste and current waste management
strategies, students gain a better understanding of the waste issue and
can help develop more effective waste reduction strategies. The
following activities are designed to facilitate a basic waste assessment.
The first activity is a guided walkabout in which the students conduct a
preliminary assessment of best practices in their school, classroom and
homes. Best practices refer to sustainable waste reduction and
management strategies. The second activity is a personal waste audit in
which students collect the solid waste they produce over a 24 hour
www.ocregister.com
time period and analyze the results as a class. If possible gather
information about the quantity of waste the school generates and the
cost of solid waste removal from your school administration. This information can add to the students’ waste
assessment.

Assessment Activities
2.1- Waste walkabout: Dig up the garbage on your school
2.2- Personal assessment: My daily garbage*

Curriculum connections
Subject Grade
Science 6

Curriculum Outcomes
 108-5 describe how personal actions help conserve natural resources and protect the
environment in their region
 204-1 carry out procedures to explore a given problem*
 205-7 record observations using a single work, notes in point form, sentences and simple
diagrams and charts
 206-9 identify new questions or problems that arise from what was learned

7

 206-1 classify according to several attributes and create a chart or diagram*
 113-11 propose a course of action on social issues related to science and technology, taking
into account personal need
 208-2 identify questions to investigate arising from practical problems and issues
 209-4 organize data, using a format that is appropriate to the task or experiment *
 210-12 identify and evaluate potential applications of findings

Social
Studies

6

 211-5 defend a given position on an issue or problem on the basis of their findings
 6.5.3 take age-appropriate actions to demonstrate an understanding of responsibilities of
being a global citizen

8

 5.3.3 identify student activities that contribute to global citizenship

*Curriculum links more specifically with second activity, 2.2 My daily garbage
12
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2.1. Waste walkabout: Dig up the garbage on your school
Objective: To gain a better understanding of waste in your school.
Description: Students walk around the school, classroom and home to observe waste reduction practices, using
the checklist as a guide. They can use this activity as a springboard for discussing school practices, analyze
issues and potential solutions.
Duration: 25 min
Materials: Photocopies of Best waste practices checklist (see following page)
Preparation: Photocopy checklists, one copy per group of four students. Let administration know students will
be doing the walkabout activity.
Procedure:
1. Divide students into groups of four students. Ask them to observe waste reduction and management
practices in their school and classroom. Students check off any practices listed on the checklist that they
find.
2. For the personal section, students can count the number of students in the group that practice the listed items
and write down the number beside each item.
Discussion Questions:
• What sustainable waste practices in your school engaged in?
• What are some other waste reduction practices you are doing that weren’t on the list?
• What other practices did you notice? How does your school deal with waste?
• Which sustainable practices would be easiest to start doing?
• What are some of the limitations to achieving these sustainable practices?
• How could your school overcome these challenges?
• What is some other information you would like to know about waste at your school?

13

Best waste practices: Charts and
checklist
classroom cafeteria

Office,
photocopy
room

Recycling bins for paper
(please check)
cardboa
rd
plastic
Glass
metal
Main contents in
trash bin (paper,
plastic, glass,
packaging or food
waste)

Cafeteria:
uses re-usable dishes, cutlery and cups
instead of disposable items made of
Styrofoam, paper or plastic
encourages students to bring lunch in reusable containers, for example litter-free
lunch days.
canteen sells food purchased in bulk, rather
than foods that are individually wrapped.
composts food scraps

Check off the area where you find the most amount of
each type of waste is produced.
Type of Classwaste rooms
Paper
and
cardboard
Glass

staffroom

School yard:
litter free school grounds
student campaign for school litter pick up

office cafeteria School
yard

Other

Office:
photocopier set to print double sided
teachers memos sent by e-mail instead of
paper memos
purchases and uses recycled paper or postconsumer recycled paper
Classroom:
paper hand-outs for students only when
necessary
paper hand-outs are double sided
uses overhead projector, PowerPoint,
chalkboard or whiteboard to save paper
has bin to collect paper only used on one
side for students to re-use the opposite side,
a back side paper bin
composts food scraps

Plastic
Metal
products
Milk
cartons
and
juice
boxes
Food
scraps
Others:

Quick facts from Waste Reduction Week in Canada
A lunch packed with reusable items is typically 45%
less expensive and contains 89% less waste than a
lunch packed with single use items.
As much as 30% of waste generated from schools is
organic.
Packaging in Canada composes 30% of the waste
stream being sent to landfills. Each family produces
about one ton of packaging per year.
14

Personal:
I bring lunch in re-usable containers.
I choose products with less packaging when
buying products.
I choose products that can be recycled.
I buy “second-hand” clothing
I compost at home
I recycle at home

Module 2- Waste Generation

Part 1 – Personal Audit: Daily Waste
Collection

2.2. Personal assessment activity:
My daily waste

Description:
Objective: To develop an understanding of the
quantity of solid waste produced throughout our
daily activities and how it’s affected by simple
purchasing decisions.

As a homework assignment, students collect all the
waste they personally produce throughout a 24 hour
period. It requires a 15 min introduction as to why
they are collecting the waste and an explanation of
data collection techniques. Student sign a personal
documenting pledge of honesty and co-operation for
documenting all personal waste generated
throughout the day. The homework assignment must
be given two days before Part 2 can take place,
giving students an entire 24 hours to collect solid
waste information. Because this assignment must be
done throughout the day, please inform other
teachers of the activity.

Duration: 1.5 to 2.5 classes
Description: In this activity, students record and
chart the amount of daily waste they produce.
Students can gather personal waste data by collecting
the waste they produce throughout the day. The
activity is divided into three parts, giving teachers
the option of extension opportunities.

Preparation:
Part 1- Documenting personal waste: Students
collect their solid waste or collect information about
the waste they generate throughout the day, as a
homework assignment.

• Read through rules of hygienic waste collection.
Decide if you want students to collect wet waste or
not. Wet-trash is things like food-scraps and needs
to be collected in a separate sealable container.
Other options are having students write down the
quantity of wet waste. Or designate several roles of
wet-waste collectors to responsible students. Keep
a wet-trash bin with closed lid in your class for
students to empty theirs before the end of the day.

Part 2- Waste Analysis: Students work together to
classify waste, calculate class waste total and
brainstorm reduction strategies.

• Designate an area of your classroom for waste
drop-off and have masking tape and marker ready
to label waste. Inform the school custodial staff of
the activity. Gather enough used grocery bags (in
good condition) for each student, ask them to label
bags. Give out large plastic containers (ice cream
or large yogurt containers) for wet-trash collection
to students who do not have them at home.
Students will be collecting waste over a 24 hour
period from 12:00 am to 11:59 pm on a school day.
So they should be able to drop off their wellcleaned morning waste in the designated area
before they go home in the afternoon.

Part 3- Waste Reduction Challenge: Class repeats
Part 1 and Part 2 with objective of putting waste
reduction ideas into action.

15

Module 2- Waste Generation

Part 2- Analyzing class waste

• Prepare a pledge sheet for students to sign onto,
with the following sentences written on the top: We
agree to collaborate in honest personal solid waste
collection throughout a 24 hour period.

Objective: To analyze solid waste data collected the
previous day, examine the class total and suggest
reduction strategies.

Rules:

Description: As a class, students gather, sort and
weigh solid waste to determine class total and
student solid waste generation average.

1. Collect all solid waste items; make note of any
items that are too large or too dirty to bring into
class. Weigh these items at home if possible and
make note of any other items excluded from your
collection.

Duration: 40 min
Materials: Scale for weighing solid waste, 8 large
bins previously weighed with weight recorded
and marked to calculate net weight (can use large
cardboard boxes), large tarp or plastic sheet,
large garbage bags (clear bags if possible), latex
gloves for all students, calculator.

2. Rinse, clean and dry all washable dirty garbage
before putting it in the collection bag (Exclude
items like paper and cardboard).
3. Optional- Collect all wet-trash (i.e. food scraps)
in a sealable plastic container. Be careful not to
have any spills. The other option is to write down
all wet-trash information (half a portion of
spaghetti, sandwich crusts, 2 apple cores, etc).
Remember to write what and how much.

Preparation:
1. Do some quick research to find out exactly what
can be recycled in your municipality and make a
quick sheet to post on the wall.

4. For sanitation purposes, do not include any waste
that contains or may contain bodily fluids such as
paper towel, toilet paper or any other personal
hygiene products.

2. Clear large area in classroom and lay down tarp
or plastic sheet. (If the weather is nice, this
activity can be done outside.)
3. Weigh each bin and record it.

Instructions for students:

4. Label each bin for the following categories:
Recyclable paper products, Garbage paper
products, recyclable plastic products, garbage
plastic products, recyclable glass and metal,
garbage glass and metal, food items and other
disposable trash (mixed packaging, disposable
Styrofoam cups, etc) and place bins around tarp
with distance between them.

Tomorrow from 12 am to 11:59pm, we will collect
all the solid waste we generate, with a few
exceptions (in rules). Instead of tossing away,
composting, recycling or shoving garbage into your
locker, collect it in your personal solid waste bag.
Please label your bag and keep track of it. You can
leave your labeled morning waste in the designated
area before you leave school tomorrow and bring in
your afternoon and evening waste the next day.
Clean and dry all solid waste (excluding items like
paper) so that it doesn’t attract unwanted critters. For
those of you collecting wet waste and food scraps,
keep your containers well sealed. For everybody
else, make sure you write down your wet-waste or
food scraps, including what and how much.

5. Prepare the following chart on the board:
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Weight (kg)
Waste category

Class total

Student Estimated school
average
total (student
(total/# average x # students
students)
in school)

Most common
items

Other comments

Recyclable paper products
Garbage paper products
Recyclable plastic products
Garbage plastic products
Recyclable glass and metal
products
Garbage glass and metal
products
Food items / wet waste
Other disposable trash
Solid waste total (add all
together)

Procedure:

monitor each bin. Don’t spend too much time on
dividing the garbage. If the bins are getting really
full the bin monitors can dump them into garbage
bags, keeping the categories separate.

1. Thank students for their efforts and honesty in
doing research on their personal waste
generation. Tell them they are going to look at
the waste production for the class as a whole by
dividing the waste into 5 categories.

5. Instruct volunteers to weigh each category;
remember to subtract the weight of the bins.
Mark weight of each category on class chart and
get a new volunteer to find the total. Calculate
student average and school total.

2. Explain the kinds of items in each category and
which items in each category that can be
recycled. Show where each of the 8 bins is
located

6. Gather and record observations on the most
common items in each category. Write down
other comments.

3. Using latex gloves go through several items from
students’ waste and put them into categories with
class.

7. Use the discussion or journaling questions to
frame a written or oral analysis of the data.

4. Allow students to put their waste into appropriate
bins. They can all go at the same time or take
turns in groups. They can consult the recycling
sheet posted on the wall. Appoint a student to

8. Instruct students to dispose of items
appropriately; recycling, composting and reusing when possible.
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Discussion or Journaling questions:

Part 3- Waste Reduction Challenge

• What category had the most amount of waste?
Why?

Objective: To challenge students to reduce personal
waste for a day.

• Does all the waste in the recyclable category really
get recycled? Why or why not?

Description: The class repeats part 1 and part 2 with
the aim of reducing their waste production. They
are encouraged to put into action their suggested
reduction strategies identified in the discussion of
Part 2. This activity can be advertised to the
entire school to motivate the students and the
results can be shared during announcements.
Make sure the activity takes place on the same
day of the week as previously.

• What time of day did you generate the most
amount of waste? What activities were you doing
at that time? (lunchtime at school generates lots of
waste)
• Where does all this waste go? (Landfill or
incinerator, name specific local site)

Duration: 40 min. + homework activity

• What are some other things we can do instead of
dumping it into the landfill? (Recycling,
composting- these are landfill diversion strategies)

Materials and Preparation: Same as Part 1 & 2.
Procedure: Follow steps of Part 1 and part 2 for
collecting personal and class solid waste. Prepare
new chart and compare results with the previous
calculations. The questions below can guide
reflections on the waste reduction challenge.

• What are some of the ways we can reduce the
amount of waste we generate?
• Why is the priority in the order of the 3 R’s
important- Reduce, re-use, then re-cycle?

Discussion or journal questions:

• How can we make decisions when we buy things
that will reduce the amount of waste we generate?

• What are differences and similarities between the
two sets of information?

Data Analysis extension questions :

• What factors can explain the difference? (different
school or home activities that day, change in
attitude and effort to reduce, etc)

• What are some changes that would happen if you
collected the information on the weekend? When
you clean out your locker? During summer
vacation? Or for the waste of your entire family?

• What did you do to reduce your solid waste
generation?
• How did reducing waste influence what you
bought or consumed?
• What was the easiest and hardest thing to do
differently?
• What can your class do to reduce waste generation
at your school?
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Student Action Activity: Class Composting Project
Composting can be an excellent part of a school waste reduction strategy. Composting transforms biodegradable
waste that would otherwise be sent to the landfill.
Biodegradable waste takes a long time to break down in the
landfill because of the lack of oxygen. These anaerobic
decomposition conditions lead to the emission of methane, a
potent green-house gas. Composting can reduce both the
amount of waste we send to landfills and methane emissions in
landfills. Instead of decomposing in an anaerobic landfill
environment, food scraps in a composter break down using
aerobic decomposition. That is why it is important to allow air
flow in your compost bin. Also, composting is a sustainable
practice because it produces an all-natural fertilizer that can be
used on plants instead of chemical fertilizers.
The following experiments in composting are simple,
interactive, and fun. They introduce students to both the
wonders of biology and waste reduction in a practical, handson manner. They are also designed to teach teamwork and
responsibility, as students work together to care for their
composts and take turns monitoring and maintaining the
experiments. These experiments help students develop an
awareness of the waste they produce and how to transform it
into something of value. In brings them into closer contact
with the earth and some of its smallest creatures. They learn
about the natural cycles of decomposition and regeneration.
Two different composting activities are presented below. Both
activities can be introduced with the preliminary student
reading “The Magic of Composting.” The first experimental activity can be started with classes in the spring
(when temperatures warm up above freezing). The second can be started at any time of year indoors. Both are
ongoing activities, which will take a couple of classes to establish, but later only basic maintenance and periodic
observations are required. Opportunities are included for students to research topics related to the experiments,
such as choosing an organism to present to the class. Although the following activities are designed as science
experiments, they can be interdisciplinary as well. For example, social studies classes can monitor school waste
reduction and create promotional posters on the importance of composting. The composters can also be an art
project for the entire class to paint and decorate.
We hope you find these activities a useful and interesting means of presenting various curricular components.
Happy composting!
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Composting Activities:
2.3- Introductory student reading: The magic of composting
2.4- Experiment #1: Outdoor composting
2.5- Experiment #2: Indoor vermicomposting

Curriculum connections:
Subject Grade
Science
6

Curriculum Outcomes
 205-7 record observations using a single work, notes in point form, sentences
and simple diagrams and charts
 206-9 identify new questions or problems that arise from what was learned
 207-2 communicate procedures and results, using lists, notes in point form,
sentences, charts, graphs, drawing, and oral language
 300-19 examine and describe some living things that cannot be seen with the
naked eye

7

 300-12 describe how microorganisms meet their basic needs, including obtaining
food, water, and air and moving around
 111-6 apply the concept of systems as a tool for interpreting the structure and
interactions of natural and technological systems
 209-4 organize data collected in an investigation of an ecosystem, using a format
that is appropriate to the task or experiment
 304-2 identify the roles of decomposers in a local ecosystem, and describe both
their diversity and their interactions
 306-3 describe interactions between biotic and abiotic factors in an ecosystem
 310-3 classify various types of soil according to their characteristics, and
investigate ways to enrich soils

2.3. Introductory student reading: The magic of composting
Discussion Questions:
•
•
•
•

What is decomposition and why is it important?
What organisms do the work of decomposition?
How does composting help the environment?
What three things do organisms in the compost need to survive?
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The magic of composting

Macroorganisms organisms visible to the
eye. These include
earthworms, snails,
sowbugs, rove beetles,
beetle mites, centipedes, millipedes,
ants, flies, and enchytraeids.

In nature, everything is recycled and nothing
is wasted. When an organism dies, it is
eaten by something else. Worms, bacteria,
and fungi do most of this work called
“decomposition”. Without their help, the circle of
life would be broken. Since worms, bacteria, and
fungi are so small, we hardly notice all the work
they do to break down dead, organic matter. But
just imagine if you threw a banana peel or apple
core on the ground and it stayed that way forever?
We would be swimming in a sea of litter!

Microorganisms- organisms that
cannot be seen without magnification.
For example, bacteria, protozoa,
nematodes, rotifers, springtails, and
mites are so tiny that you need a
microscope or magnifying glass to see
them.

In this special unit we will look at the process of
decomposition known as “composting”. We will
explore the Who, What, When, Where, Why and
How of composting. You will get the chance to
build your own compost pile and see what happens
inside.

Where can you compost?
It is best to build your compost pile in
an outside location close to the place
where you will use the finished
compost, but not too far away to easily
add new materials. Access to water is an
important consideration too. In the winter, wormcomposters (or vermicomposters) can be used inside
your home or classroom.

What is Compost?
Compost is decomposed organic material used to
enrich the soil. When organic matter, like banana
peels and bread crusts, are allowed to age, the
resulting material is called compost.

How do you start a compost pile?
The important thing to remember when building a
compost pile is that you are making a comfortable
home for macroorganisms and microorganisms to live
in so that they can do the work of breaking down raw
materials into rich, dark compost. These organisms
need food, air, and water to be happy. Just like you
and I, they must eat a balanced diet. But their diet
includes a balance of nitrogen-rich materials like
grass clippings, weeds, and food scraps as well as
carbon-rich materials like straw, leaves, wood chips,
and shredded paper. They also need air, so the pile
cannot be too compact or air will not be able to enter
all the little spaces where these organisms live. Water
is very important too. So the pile cannot be allowed
to dry out. It is important to maintain a balance in
moisture levels; if there is too much water, then not
enough air can enter and the organisms will not be
able to breathe.

Why is it important?
Compost is important because it contains the
nutrients that plants need to grow and creatures that
work to keep the soil healthy. Composting is a good
practice because it reduces the amount of garbage that
goes into the dump or “landfill”. It prevents the
garbage can at your house from smelling rotten, and it
recycles old food, grass clippings, dead leaves, and
weeds back into the earth to keep the soil and plants
healthy and strong.
Who are the creatures involved?
A composting bin is a living food web. Energy passes
from organism to organism as one is eaten by another
in a natural recycling system. These organisms can be
divided into two categories: macroorganisms and
microorganisms.
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2.4. Experiment #1: Outdoor
Composting

Students in senior grades can be paired with sixth
grade students to complete the task.

Objectives:
1. To determine how long it takes to produce
finished compost from raw materials (food
scraps, leaves, shredded newspaper, grass
clippings, etc.)
2. To chart the temperature changes in the compost
pile from day to day to track the different stages
of decomposition
3. To see which organisms live in the compost pile
and to observe their activities
4. To reduce school waste generation.

Instructions:
1. Unroll hardware cloth (or fencing) and trim
excess wire with wire-cutters.
2. Attach wood to the edges of the hardware cloth
with stapler or fence nails.
3. Bend hardware cloth into a cylinder.
4. Lastly, attach your hooks and latches to the
wood.
Procedure:
This experiment can be started in the spring after the
snow has melted and continued until June. Choose a
location in the schoolyard that is easily accessible,
on level ground, and close to a water source. This is
a good opportunity for the class to be outside, learn
to work together and share responsibilities. With
sufficient planning, a little time can be set aside in
the fall for students to collect leaves and store these
in garbage bags for compost building in the spring.

Duration: 2 hours for set-up, 6 to 8 weeks of
periodic maintenance and activities
Materials:
Compost bin: (see diagram and instructions below)
10 ‘ x 3’ high wire mesh fencing
(the type with small holes, 1"x2" or 1"x3")
Two latches
Wood (Two 3-foot lengths of 1"x2" or any scrap
wood about this size)
Plastic cover (e.g. tarp, garbage bag)
Wire-cutters
Thermometer
Shovel
Stick
Watering can or hose
Carbon material (dead
leaves, straw, shredded
newspaper)
Nitrogen material (grass
clippings, food scraps,
coffee grinds)
Red-wiggler worms (see p. 27)

1. Divide the class into teams. For a class of thirty
students, six teams of five is ideal. Each team
works together to build a composter, layer in
materials, and monitor the progress of the
experiment over a period of 6 to 8 weeks.
Alternatively, if resources are scarce or space is
limited, the class can work together on a single
bin.
2. Water the bottom of the compost pile. This
prevents the ground from absorbing moisture
from the compost and it encourages worms to
come to the surface.
3. Build the bottom layer from coarse, woody
materials (for example sticks and brambles)
about 4 to 6 inches thick. This will allow air to
enter the pile and aid in the process of
decomposition.

Wire Mesh Compost Bin:
This is one of the easiest and least expensive bins to
construct. To turn the pile, you can unwrap the bin
and set it up next to the pile and fork the compost
back into the bin. It is great to include students in
this project as part of a shop or industrial arts class.
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4. Next, alternate layers of green (nitrogen-rich)
and brown (carbon-rich) materials. Make sure
that brown materials are chopped up in small
pieces so that they break down faster. The
compost pile is like a layer cake or lasagna.
Each layer should be evenly spread and about 4
to 6 inches thick. Add water between each layer.
The compost should be the dampness of a rungout sponge. To test this, grab a bit with your
hand. If you can squeeze out just a bit of water,
then you have added the right amount. Be sure
to top your compost pile with a layer of brown
(carbon) material. This will keep away flies and
odours.

•
•

Does it have any predators?
What is its scientific classification?

4. Extract some liquid from the centre of your
compost pile and place it on a slide. Look at your
slide with the aid of a microscope.
• What do you see?
• Can you identify any of the organisms?
• Make a diagram of what you see in the
microscope.
Composting Experiment:
Does turning the compost pile affect the speed of
decomposition? Students form a hypothesis and use
the graph to track their results.

5. Add a layer of plastic on top to prevent moisture
from evaporating and rain from entering.

Conclusions/ Discussion:
1. What did you learn about composting from this
experiment?

Observations (Monitoring the Experiment):
1. Insert a compost thermometer or candy
thermometer fastened to a long stick into the
centre of the compost pile. Each class, students
take turns reading the thermometer and recording
temperatures on the graph provided.
• Has the temperature increased, decreased, or
remained the same?
• What is the highest temperature your pile has
reached?
• Do you see a relationship between the
temperature outdoors and the temperature
inside your compost?

2. How did the temperature change from day to
day? From week to week?
3. How did adding water to the compost affect the
temperature?
4. How did the outdoor air temperature compare to
the compost temperature?
5. What organisms did you see in your
observations? Which ones did you see in the
microscope?
6. Did the types and numbers of organisms you saw
change during the course of the experiment?
How did they change?

2. Check the moisture content of the pile and add
water when needed being cautious not to add too
much. The compost pile should be moist but not
dripping. Record your activities in table A.

7. How long did it take to produce finished compost
from raw materials?

3. Look in the middle of the pile. How many
different creatures can you find? Make a
diagram of these. How do they interact with one
another? Chose one organism and research it at
the library or on the internet:
• What is the lifecycle of your organism?
• What does it eat?
• How long does it live?

8. How can you speed up this process? Slow it
down?
9. How does compost help plants to grow?
10. What will you do with your new compost?
11. How did composting reduce waste generation at
your school
23

Table A: Composting Data
Use this chart to record the results of your composting experiment.
Date

(D/M/Y)

Temperature
Moisture
(degrees Celsius)

Observations

Week 1:
Monday
Tuesday
Wednesday
Thursday
Friday
Week 2:
Monday
Tuesday
Wednesday
Thursday
Friday
Week 3:
Monday
Tuesday
Wednesday
Thursday
Friday
Week 4:
Monday
Tuesday
Wednesday
Thursday
Friday
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Date

Temp.
Moisture
(degrees Celsius)

Observations

Week 5:
Monday
Tuesday
Wednesday
Thursday
Friday
Week 6:
Monday
Tuesday
Wednesday
Thursday
Friday
Week 7:
Monday
Tuesday
Wednesday
Thursday
Friday
Week 8:
Monday
Tuesday
Wednesday
Thursday
Friday

Now using a piece of graph paper:
Record your dates on the horizontal axis
Air temperatures on the vertical axis
Compost temperatures on a second vertical axis.
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2.5. Experiment # 2: Indoor
vermicomposting
Objectives:
1. To discover the process of wormcomposting first-hand
2. To observe the lifecycle, diet, and
other needs of worms.
3. To reduce class waste generation.

Worms can eat half their
weight in food everyday!

**Red wiggler worms (Eisenia
foetida) are the best type of
worms to use in your bin because
they reproduce very quickly, they
process large amounts of organic
material, and they can be raised
in captivity as they do not require
a large network of underground
tunnels. These worms are
sensitive to light and will burrow
underground to avoid it.

Duration: 1 hour for project set-up, 3 months of
periodic observation and activities

Procedure:

Materials:

Worms need a moist environment to live in (75%
moisture content).

• Shallow container with lid or cover (3’long x 2’
wide x 1’ high)*

The ratio of water to bedding needed is 3:1. To
prepare the bedding for your worms, you must weigh
the shredded paper and mix it with three times as
much water. For example, if you use 10 lbs of
shredded paper, add 30 lbs of water.

• Scale
• Large, clean, watertight garbage can for mixing
your bedding material

1. Now slowly mix the soil, water, and shredded
paper together in the garbage can until it is all
moistened.

• 4-litre jug
• 2 handfuls of soil
• One pound of red-wiggler worms (can be ordered
from growers or bait suppliers or you can collect
them in their natural habitat (i.e. barns,
decomposing leaves, horse manure)**

2. Distribute this evenly through the worm bin (8”
to 1’ high)

• Bedding (shredded paper)

4. Cut a piece of black plastic to fit on top of your
bin. This will keep moisture in and light out.

3. Lightly add worms to the top of the bedding.

• Food scraps (leftovers from lunches)

5. Use a scale to weigh food scraps. Record
weight on chart provided. Bury food scraps
beneath one corner of the bedding. Rotate this
position each time new food is added. Keep
track of which foods the worms are consuming.
Remove any that begin to smell and that worms
are not eating. Make a note of this discovery.

• Black plastic sheet
*The container can be plastic or wood, but must
have 12 (½”) holes drilled in the bottom for air to
enter and water to drain out. This means that the
container cannot sit directly on the floor or table
surface, but should be raised on boards or legs so
that air can enter these holes. You can paint and
decorate your worm box to become a work of art.
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Observations:

Conclusion/ Discussion:

1. Use a thermometer to take the temperature in the
centre of your worm bin. Record this on a graph.
Do you see a difference in the temperature from
day to day? Week to week?

1. What things are important in caring for your
worm bin?

2. Is the bedding still damp or is it starting to dry
out around the edges?

3. How long does it take for worms to recycle food
scraps?

3. Push away some of the bedding and observe the
worms. What foods do they consume the fastest?
What foods takes them longer to eat? Where in
the bin do you find the most worms? Do you see
any baby worms or cocoons?

4. What foods do worms like best?

4. What other organisms can you find in the
vermicomposter? Draw a sketch of what you
see.

7. What was the average temperature of your worm
bin?

2. Why do we use worms to recycle food scraps?

5. What foods took a long time for worms to break
down?
6. How long does it take for worms to reproduce?

8. What other organisms did you observe in your
worm bin?

5. After most of the bedding has been converted to
dark worm castings, separate the worms from the
bin. Weigh your worms. How many more
worms do you have now than when you started?

9. Why do you need bedding in your worm bin?
10. What is the plastic sheet on top for?

6. Now you can start the bin again with new
bedding or

11. How did composting affect waste generation?

7. Add all the worms and vermicompost straight to
your garden or the plants inside your classroom.

For more information on vermicomposting read
Worms Eat My Garbage by Mary Appelhof

Avoid adding the following food scraps to your vermicomposter:
Food

Examples

Why not add to the vermicomposter?

citrius rinds

orange, lemon, lime

The acidity can be harmful to the worms’ skin.

clippings

grass or leaves

They could contain pesticides or insect eggs

condiments

ketchup, mustard, mayonaise

Harms the worms’ skin and worms won’t eat them

dairy foods

cheese. milk, butter

They smell bad and attract pests.

fruit stems

stems of apples, bananas, grapes

The stems could carry fruit fly eggs.

meat

beef, chicken, fish, pork

They rot quickly, smell bad and attract pests.

starches

bread, potatoes, cereal

They easily grow mold

Source: Kusmanoff, Jennifer (2001). Teaching Green: The Middle Years. Green Teacher magazine.
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Leaky landfills

More Sustainable Ideas

Explore how water breaks down materials. When
water mixes with decomposing trash in a landfill sites
it removes then carries harmful substances. When this
polluted water, called leachate, leaks into freshwater
sources it can be a serious human and environmental
health risk. As a class, experiment with different
types of trash to see how water biodegrades materials
over time.
Steps:
1. Put a different trash sample (apple core, paper,
fabric, rubber) in separate labeled wide mouth jars
filled with water and screw the lids on tightly.
2. Observe materials for one week, then shake jars
for thirty seconds.
3. Repeat for one more week and continue to record
observations in a chart.

Back-side
notebook
Students can make
notebooks or journals
from previously-used
paper. These notebooks
can be used for writing
assignments on environmental issues, to keep track of
personal sustainable actions or simply for taking
notes in class. An advanced option is to study some
traditional bookbinding techniques and use these
techniques to fasten the pages together.
Steps:
1. Place back side paper bins in the photocopy room
and around selected classrooms to collect used
one-sided paper. Student can also collect their
personal sheets.
2. Assemble booklets by stapling sheets or punching
holes then sewing pages together with a string.
3. Trim edges of notebook.
4. Make creative cover using corrugated cardboard
or box board as a base and decorate with used
materials like magazine pictures or scrap fabric.

Material

After 1
week

After
shaking

After 2
weeks

After
shaking

4. Discussion: What are the implications of leachate
in freshwater sources? What are some landfill
designs to reduce this risk? What can we do?

Toys
from
trash

My coat was once a pop bottle?
Research the interesting life histories of recycled
products. For example, fabrics can be made from a
recycled plastic called polyethylene terephthalate,
used in 2-lire pop bottles. They are also recycled for
use in other plastic shapes from binders to shower
stalls. Students can create posters or written essays on
specific recycled products from paper to pop cans.
This is a good way to figure
out where the materials we
use come from, how they
change shape and how to
continue making the best use
of the materials we have by
reducing, re-using and recycling. Did you know that
recycling aluminum uses
only 20% of the energy
needed to refine pure aluminum from crude bauxite?

In many
countries
around
the world, children create toys from items we
consider trash. For example, this truck is made from
old cans. Challenge your students to design and build
a toy using only trash materials. For some ideas, visit
this photo gallery of toys made in India: http://
www.arvindguptatoys.com/toys. As a class, discuss
differences in resource use and waste generation
between countries. Our consumer culture has a huge
impact on the environment. But one persons trash is
another persons treasure. What are some of the
differences in values of waste and trash? What would
this mean for our environmental impact?
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Water is essential for life in all forms. It’s what makes planet Earth unique!
how limited this natural resource really is. That’s
because most of the water is not accessible for
human consumption. First of all, 97.5% of Earth’s
water comprised of ocean, too saline for
consumption. And only 0.3% of the remaining 2.5%
of freshwater is actually available for human and
animal consumption. The rest is held in glaciers,
snow cover, permafrost and groundwater.

Background Information
A human being can survive for up to a month
without food but only five to seven days without
water.9 Everyday we use water for drinking, cooking
and keeping clean. But it’s not that straightforward!
Water is also used to make just about every part of
our day happen; from growing food to producing
power and fabricating goods. Canadian water use is
divided between power production, manufacturing,
agriculture, municipal demands and mining.
Compared to other countries, Canada has a very high
water consumption of 343 L per person per day.
That’s twice as much as France and four times as
much as Sweden.10 We use so much water that it’s
hard to believe we have a limited supply on Earth.
The water we have on the planet now is all we have.
The way we use, contaminate and treat water has a
great impact on our current and future water
supplies.

Water is becoming an
endangered resource.
The water crisis is a
global threat. Future
wars will likely be
fought over water,
not oil.11 Over a
billion people around

0.3%
30.8%
68.9%

Percentile breakdown of Earth’s freshwater
groundwater
glaciers and permanent snow cover
lakes and rivers

Over 70% of Earth’s surface is covered in water. In
such a watery planet it doesn’t make a lot of sense

Environment Canada. Freshwater: Quickfacts. Retrieved on Nov. 6, 2007, from www.ec.gc/water.
David Suzuki Foundation. Nature Challenge Newsletter, 2004. Retrieved Oct. 19, 2007, from www.davidsuzuki.org.
11 Sierra Youth Coalition. Sustainable High Schools Kit: Part 2. Retrieved Nov. 2, 2007, from
www.sustainablehighschools.ca.
9

10
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the world have no access to potable water. The
combination of a decrease in our freshwater supply
as a consequence of climate change combined with a
global population increase paints a bleak picture for
the future of water on the planet. We are currently
withdrawing twice the amount of water from the
world’s lakes, rivers and aquifers than we were
extracting fifty years ago.12 Based on our current
practices, by 2015 about three billion people will not
have enough access to water to satisfy their basic
needs.13 Supplying water to the growing demand
also causes ecological damage. When municipalities
build new dams and reservoirs, they are destroying
wildlife habitat and affecting fish populations by

Definitions:
Non-Point sources: A combination of different
land use activities causing pollution that
cannot be linked with one specific single
source. Non point source pollution is carried
through runoff or groundwater seepage rather
than deliberate discharge.
Potable Water: Water that can be consumed by
humans, with drinking quality standards as
defined by local, provincial or national
regulations.
diverting streams and rivers. 14 Water is a precious
resource that needs careful and sustainable
management.
The water crisis affects not only the quantity of
freshwater but also the quality. Water pollution in our
lakes, rivers and oceans is a giant problem for human
and ecosystem health. On average a child dies every
8 seconds from drinking contaminated water. 15 Some
of our biggest point-sources of pollution come from
industrial outputs and agricultural run-off. But water
pollution also comes from non-point sources, a
combination of many diverse activities that end up
adding chemical contaminants to water without
proper treatment. These activities range from
washing out paint brushes in the street, to pouring
grease from restaurants down the drain and pesticide
run-off from lawns and fields. As a result, water can
carry dangerous chemicals, radiological
contaminants and pathogens. Just one small drop of
oil can contaminate 25 L of water, making it unfit for
drinking.16

Environment Canada. Freshwater: Quickfacts.
De Villiers, Mark (2003). Water. p 13.
14 David Suzuki Foundation. Nature Challenge Newsletter, 2004.
15 Water Works. Let’s Not Take Water for Granted. Retrieved Nov. 6, 2007, from http://camillasenior.homestead.com/files/
4_water_works_.pdf.
16 Environment Canada. Freshwater: Quickfacts.
12
13

30

What can our school do to use water more sustainably?
Schools use water directly in their bathrooms, kitchens, science labs, cafeterias, cleaning and irrigation as well
as indirectly in the water used to produce the food, materials and energy consumed at school. The school
administration or bursar might be able to provide the records of exactly how much water the school uses and
how that has changed over time. Schools can use water more sustainably by keeping a careful eye on leaky taps
and malfunctioning toilets, and minimizing irrigation on school-grounds. Reducing energy and material waste
also saves water because it cuts down on the quantity of water used in manufacturing and power production. To
conserve water quality, schools can create pesticide-free lawn policies and choose environmentally friendly
cleaning materials. Most importantly students take sustainable water quantity and quality practices with them
home and throughout their lives.

Assessing Water Use
By conserving and protecting water, we can help secure access to clean water for human and ecological
communities now and in the future. To determine the best practices to have a sustainable supply of freshwater,
we need to examine our current water practices. How is water used? How much are we using? And how are we
affecting water quality? One way of keeping track of daily water use at school is through a water metre that
measures the volume of water used. Observations over time give a clear idea of water use and seasonal patterns.
As well, the administration or school bursar can provide you with water use totals. Students can also take a
closer look at specific personal and school practices to determine the breakdown of water use in their lives and
the best practices for conserving water. The following activities aim to facilitate an exploration of water use. In
the first activity, Water Walkabout, students walk around their school to observe sustainable water use practices
and ask staff about water quality policies. In the second activity, students gain a better quantitative
understanding of personal water use by recording water consumption activities in a typical day.

Assessment Activities
1. Assessing best water practices: Water Walkabout
2. Personal Assessment: Water you using every day?

Curriculum connections
Subject Grade
Science
6

Curriculum Outcomes
 204-1 propose questions to investigate and practical problems to solve
 205-7 record observations using a single work, notes in point form, sentences
and simple diagrams and charts

7

 206-9 identify new questions or problems that arise from what was learned
 113-11 propose a course of action on social issues related to science and
technology, taking into account personal need
 210-12 identify and evaluate potential applications of findings
 211-5 defend a given position on an issue or problem on the basis of their findings

Social
Studies

6

 6.5.3 take age-appropriate actions to demonstrate an understanding of
responsibilities of being a global citizen

8

 5.3.3 identify student activities that contribute to global citizenship
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3.1. Preliminary school assessment: Water walkabout
Objective: To gain a better understanding of school water use.
Description:
Students walk around the school, classroom and home to observe water conservation practices, using the
checklist as a guide. The best practice checklist highlights water conservation and protection measures school
can take. Some of the questions may need to be directed to custodial staff or administration. Other checklist
items may only apply during spring and fall. They can use this activity as a springboard for discussing current
school practices, analyze issues and potential
solutions.
The disappearing water act:
Duration: 25 min
Over 70% of our planet is covered in water. So,
what’s all this buzz about water scarcity? Well,
Materials: Best water practices checklist
water does seem to be everywhere. But, how
much of the world’s water is actually safe for
Preparation:
humans to consume? You can demonstrate the
Photocopy checklists, one copy per group of four
breakdown of the world’s water following these
students. Let administration know students will be
steps:
doing the walkabout activity.
1. Fill a one-litre container with water; it
represents the total volume of water on Earth,
1,386,000,000 km3.

Procedure:
1. Do the disappearing water act.
2. As a class, brainstorm practices that waste and
conserve water.

2. Remove 25 mL and place in a separate
container; this represents the total of
freshwater. The remaining 975 mL is
saltwater.

3. Divide students into groups of four students. Ask
them to observe water conservation and protection
practices in their school and classroom. Students
check off any practices listed on the checklist that
they find.

3. Remove 22 mL from the freshwater, this is the
proportion locked up in ice and snow.
4. From the remaining 3 mL of freshwater,
remove 0.1 mL. This drop represents the
surface water available for human use. The
remaining 2.9 mL is the world’s groundwater.

4. For the personal section, students can count the
number of students in the group that practice the
listed items and write down the number beside
each item.

5. So from the entire liter we only have one little
Discussion Questions:
drop to meet the human and ecological needs
• Where is water consumed in your school? Can you
of the planet. Make sense to you now why
think of any areas that weren’t on the checklist?
water is such a precious resource?
• Where do you think is the main source of wasted
water in your school?
• What are some of the water conservation practices your school is doing?
• What are some other ways your school could reduce water use and decrease water contamination?
• Which sustainable water practices would be easiest to start doing? What are the hardest? Why?
• What are some of the limitations to achieving these sustainable practices?
• How could your school overcome these challenges?
• Can you find out how much water your school uses every week?
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Best water practices: Checklist
School:
when buying new products, school chooses efficient
water fixtures
has tested water quality in the past three years
has a water conservation strategy in place
pays for water on a pay-per-use basis instead of a flat
rate

A dripping faucet can waste more than
35,000 litres of water per year. That is
enough to fill a bathtub 184 times. .
Over 65% of water consumed in homes
is used in the bathroom.
Flushing a toilet uses 15-20 litres of
water.

Washroom and locker room:
no leaky taps or water fountains
no malfunctioning flush on toilets (i.e. toilet that
flushes all the time or consistently overflows)
low-flow showerheads installed
students use water wisely

!

Quick facts:

A single lawn sprinkler spraying 19 litres
per minute uses more water in just one
hour than a combination of ten toilet
flushes, two 5-minute showers, two
dishwasher loads, and a full load of
clothes.

Custodian’s closet:
uses biodegradable or non-toxic cleaning supplies

Because water continually cycles
through the environment, you could be
drinking water that once fell in the
Amazon rainforest, or that was once
drunk by dinosaurs.

Schoolyard:

plants that don’t require watering
sprinklers are aimed at lawn, not at the pavement
no chemical herbicides or pesticides used for lawn
maintenance
collection of rainwater for irrigation
walkways swept with broom or rake instead of washed down with water

Personal:
I turn off the tap while brushing my teeth
I take short showers (5 min)
I have a low-flow shower head
I have a low flow flush on my toilet
I keep a pitcher of water in the fridge instead of letting the tap run to get a glass of cold water
I only run the dishwasher with a full load
I only run the washing machine with a full load
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3.2. Personal Assessment:
Water you using every day?
Objective: To develop an understanding of the
quantity of water consumed throughout our
daily activities.
Duration: 1-2 hours (over several classes)
Description: In this activity, students record and
chart the amount of daily water they personally
consume. Students collect personal water use
data, calculate personal and class total and
brainstorm reduction strategies.
The activity is divided into three parts, giving
teachers the option of extension opportunities.
Part 1- Documenting Personal Water Use:
Students document their daily water
consumption, as a homework assignment.
Part 2- Water Use Analysis: Students work
together to calculate class water use total,
analyze water consumption patterns and
brainstorm reduction strategies.
Part 3- Water Conservation Challenge: Class
repeats Part 1 and Part 2 with objective of
putting water reduction ideas into action.

Part 1 – Documenting Personal Water Use
Duration: Homework activity with 20 minute
explanation
Materials: Photocopies of worksheet instructions and
chart, or a transparency
Preparation: Photocopy “Water you using everyday”
worksheet instructions and chart for each student
or make a transparency and have students copy it
down in their notebooks. Because the water chart
is an on-going assignment throughout the day,
inform other teachers about what students are
doing.
Procedure:
1. Students use the following chart to enter their
water information throughout the day. Review the
instructions
2. Go through an imaginary morning with students,
marking water use information on the chart so
students get an idea of how to use it. Remind them
that they can add extra categories.
3. Inform students that the water usage for each
activity is a standard amount. Where water usage
amounts are not provided, students need to
measure their water use in liters, using the water
flow measurement instructions below.
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Worksheet Instructions- Water you using everyday?
Guide to chart columns and
calculations
Column 1: Activity. Lists different water use
activities. Add more to the list if needed
Column 2: Frequency (# of times) or
minutes spent doing the activity. Some
activities you can tabulate according to the
amount of times you do them (i.e. flushing
the toilet) other activities you can record
according to the minutes spent doing them
(shower and outdoor hose). Jot down the
frequency or minutes as you go through
your day.
Column 3: Total frequency or minutes. Add
up the total frequency or time spent in
column 2 for each activity.
Column 4: Water use. Lists the standard
amount of water used per activity or
minutes spent. You can calculate this value
by measuring the flow rate of a water
fixture.
Column 5: Total volume (L) of water used.
Multiply the column 3 by column 4 (total
frequency or minutes spent x water use).
For example, if you spend 15 min in the
shower using a regular shower head and
the water use is 20 L/min, then the total
volume of water used is 300 litres (15 min
x 20 L/min = 300 l).

Instructions:
Before you turn on the tap, shower, bath, hose, water
fountain, dishwasher or squirt gun, remember to
keep track of water use activities and the amount of
water you use. Write it down in the chart on the next
page. Do the calculations to fill out the entire chart.
Standard quantities of water and flow rates are
given for most activities. You can also find out the
quantity by following the steps for the “Water flow
measurements” below.

Water flow measurements:
To determine the volume of water used students
can measure the flow rate, the volume of water
that flows out of a fixture per unit of time. To
determine the flow rate, hold a measuring cup
under a running faucet for ten seconds. The flow
rate of volume per minute can then be calculated
by multiplying the amount of water collected by
six.
For example, if you gathered 1.8 litres in 10
seconds from a flowing showerhead than the flow
rate is 10.8 liters per minute (10.8 L/10 sec. x 6 =
10.8 L/60 sec or 10.8 L/min).
The next step is to multiply the flow rate (L/min)
by the amount of minutes you spent on each
activity (washing your hands, showering,
watering the lawn, etc.).
So a ten minute shower with a flow rate of 10.8
liters a minute would use 108 liters of water (10.8
L/min x 10 min = 108 L).
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Worksheet Chart- Water you using everyday?
1. Activity

2.
Frequency
(# of times)
or minutes
spent

3. Total
frequency
or
minutes

4. Water
use rate

Shower with regular
shower-head (total
minutes)

20 L/min

Shower with low-flow
shower-head

10 L/min

Outdoor hose

35 L / min

Toilet flushing

17 L /
flush

Hand washing

8L

Brushing teeth with tap
running

10 L

Brushing teeth, turning tap
off between water use.

0.5 L

Bath (half full)

30 L

Bath (1/3 full)

20 L

Bath (full tub)

60 L

Washing dishes by hand

35 L

dishwasher

40 L

Washing clothes

225 L

Drinking glass of water
Sip from water fountain
Other:
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5. Total volume (L) of water used
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Part 2- Water use analysis
Objective: To analyze water use data collected
the previous day, examine the class total
and suggest reduction strategies.
Duration: 45 min
Materials: Chart, water use calculation
activity sheets, calculator.
Preparation:
Make class chart on the board, based on the
worksheet chart. Measure the classroom to
determine what volume of water it could hold.
Use this number as a reference for students to
visualize actual amounts of water use. Also
find out the total number of students in the
school.
Procedure:
1. Thank students for their efforts and honesty
in doing research on their personal water
consumption. Tell them they are going to
look at the water use for the class and the
school as a whole.
2. Make sure all students have calculated the
total amount of liters used during each
daily activity. Ask if they had any other
activities for the list and the amount of
water used for that activity.
3. Gather and enter all water activity totals for
each student. Students can write out total
liters under each activity.
4. Ask for volunteers to calculate the total
class water use for each activity and then
the student average. Enter this information
into the class chart and calculate an
approximate water use for all students in
the school.
5. Have students get up to look at the chart to
examine the data, looking for categories
that had the highest and lowest water

consumption. Use the discussion or journaling
questions to frame the data analysis.
Discussion or journal questions:
• What activity used the most amount of water? Why?
• What time of day did you use the greatest amount of
water? What activities were you doing at that time?
• How does your water consumption compare to the
Canadian residential water use breakdown?
• Where does all the water come from?
• What are some of the ways we can reduce the amount
of water we use?
• How would water reduction affect our daily lives?
How would you use your water if you just had 2L a
day for all your water needs?

Part 3- Water Conservation Challenge
Duration: homework activity + 40 min
Materials and Preparation: Same as Part 1 & 2.
Procedure:
Follow steps of Part 1 and part 2 for collecting personal
and class water use data. Prepare new chart and compare
results with the previous calculations. The questions below
can guide learning in this activity.
Discussion or journal questions:
• What are the differences and similarities between the
two sets of information?
• What factors can explain the difference? (different
school or home activities that day, change in attitude
and effort to reduce, etc)
• What did you do to reduce your water consumption?
• What was the easiest and hardest thing to do
differently? Are they actions you could practice
everyday?
• Were there any things you wanted to change but
couldn’t?
• What can your class do to reduce water consumption at
your school?
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Student Action Activities
The world’s water crisis is a global issue. Although water may seem plentiful in Canada, our thirsty lifestyles
are by no means sustainable. We often take for granted this essential natural resource. As global citizens, we
need to take action to reduce water use and protect our water
sources from pollution. In many parts of the world, the
needs for potable water are not being met and the situation
will likely worsen with future generations. In order to better
understand the water issue, we need to step back and
examine what is happening around the world, both in terms
of problems and solutions. The global lessons we can learn
from water scarcity and water solutions can inspire students
to take action on conserving and protecting water in their
daily lives. The following activities aim to introduce
students to ideas of water scarcity and security as well as
encourage them to find practical and sustainable ways of
using water. In the first activity, students read a case study
about water in Nicaragua and learn about rainwater
catchment. In the second activity, students build water-displacement “Toilet-dams” to reduce the amount of
water they flush away each day.

Action Activities and Curriculum Connections
3.3. Water solutions around the world: Catching raindrops in Nicaragua
Subject Grade Unit
Social
6
Studies
8

Curriculum Outcomes
 6.2.2 assess the relationship between culture and the environment in a
selected cultural region
 6.2.3 compare the use of resources and sustainability practices between
Canada and a selected country
 5.2.6 discuss an environmental issue that impacts directly on Atlantic Canada
and the global village

3.4. Don’t flush it all away: Toilet dam project
Subject Grade Unit
Social
6
Studies
8

Curriculum Outcomes
 6.5.3 take age appropriate actions to demonstrate an understanding of
responsibilities as global citizens
 1.4 link human activity to the natural resources of the Atlantic region
 5.3.3 identify student activities that contribute to global citizenship
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3.3. Water solutions around the
world: Catching raindrops in
Nicaragua

•

How did rainwater cisterns increase water
security?

•

Objective: To gain a better understanding of factors
that decrease our water supply around the world
and local solutions to water security.

How would you use water if you only had a
small bucket of water a day?

•

Description: Students read “Nicaraguan Case Study:
Catching Raindrops,” discuss the reading as a
class, and design a rain water collection system
of their own.

What are some things that would change in our
culture if we lived in an environment with
limited clean water?

•

How can we conserve water and protect our
freshwater sources from contamination in New
Brunswick?

Duration: 45 min

•

Materials: Copies of “Catching raindrops in
Nicaragua,” atlas or world map, large sheets of
paper and markers for extension activity.

Some say that the wars of the future will be
fought over water; how can we use water more
sustainably around the world?

•

How could we collect and use rainwater at
school? At home?

Preparation: Photocopy reading materials
Procedure:
1. Review new vocabulary with students using
definition box in the reading.
2. Students read text aloud.

Extension Activity:

3. As a class, use the discussion questions to frame
an exploration of resource availability and
human activity.

Design a rain water collection system for
your school or home. Include how to collect
the water, how it is stored and what it can
be used for. Make sure your storage tank is
well covered for safety reasons and to
prevent mosquitoes from breeding there.

4. Divide the class in small groups. Have them
draw a diagram for collecting, storing and using
rainwater at school or at home.
Discussion questions:
• Can you locate Nicaragua on a world map?
•

What was the main cause of the water crisis in
Northern Nicaragua?

•

Could the water crisis have been prevented?

•

Can you think of ways their lives were changed
when they didn’t have clean water (health, daily
activities, agriculture)?
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Nicaraguan case study:
Catching Raindrops

families have access to water in their
own backyards. They can use the
water for daily consumption. Some
families use the rainwater for
irrigating small kitchen gardens,
which provide them with food items
throughout the year. The rainwater
cisterns mean improved health and
nutrition in communities that
previously had very little access
to clean water.

How would you get water if the
sources ran dry?

Nicaragua is one of seven countries
located in Central America. The
country is geographically diverse
with coastlines, volcanoes,
rainforests and farmlands.
Northern Nicaragua is a region
known as the “Tropico-Seco” or
Catching raindrops is a local
dry tropics, an area typically
solution that can increase
covered by Pine Forest. Water
possibilities for villages in
was plentiful. However,
difficult circumstances. Local
approximately 30 years ago
solutions especially in terms of
massive deforestation by North
Nicaraguan family building cistern
water security are becoming more
American companies occurred,
necessary around the globe. Here
and no replanting was done. Also,
in
NB we are experiencing changes
people continue to use the remaining trees as sources
in our water quality related to consumption, forestry
of firewood for cooking. The lack of trees
and agriculture practices, urbanization, and global
significantly altered the supply of clean water. Water
climate change. There are many lessons to be
tables dropped dramatically, wells dried up, and
learned from work being done in places like
rivers have ran dry. Local farmers remember as little
Nicaragua where water pressures have thus far been
as ten years ago being able to pull fish out of the
more severe.
rivers, which is no longer a reality. To make the
scarcity of water even more severe, the communities
Definitions:
faced a three year drought after being hit by
Hurricane Mitch in 1998. In order to get water, some
Contamination: The presence of potentially
communities now haul buckets of water balanced on
dangerous chemicals in an environment
women and children’s heads up to 6 kilometers each
Deforestation: Permanently changing a forest
day from a river called the “Rio Negro.” Rio Negro
ecosystem into another type of land use such as
means Black River, an appropriate name because the
agriculture or cities
river is so contaminated.
Rainwater cisterns: A collection tank for storing
rainwater safely

As part of a creative solution to water scarcity,
families received support to construct rainwater
cisterns that collect rainwater off their roof and store
it in an underground tank. The cisterns cost about
$25 to make and the construction materials
(primarily mud bricks and sand) can all be found
locally. The cisterns can collect as much as 16
barrels of rainwater. Even if there are only one or
two nights of heavy rain, families can have clean,
safe, readily available water. The cisterns mean that

Urbanization: The development of cities and
towns on formerly agricultural, forested or other
natural lands
Water security: Sustainable access to clean, safe
water
Water tables: A measure of freshwater available
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3.4. Don’t flush it all away:
Toilet Dam project
Objective:
To use and make a Toilet Dam, a simple
technology that reduces water consumption at
home.

Backgrounder:
Water is a precious natural resource. It’s important to
protect and conserve water. Everytime we flush a toilet,
we are sending 15-20 litres of potable water down the
drain. Toilets account for 30% of indoor water use in
Canadian homes. In order to decrease the amount of
clean water flushed down the toilet, there are a variety
of measures we can take. Here are a few:

Description:
Students discuss water usage in the bathrooms
and learn to make a toilet dam that reduces the
amount of water that goes down the toilet every
time we flush.

Install a low-flow flush toilet that cuts down on
water use by over half.
Collect your shower or bathwater and re-use this
greywater to flush your toilet.
If it’s yellow, let it mellow. If it’s brown flush it
down.

Duration: 35 min
Materials:
• Pre-made toilet dam
• 1 L plastic containers (peanut butter jars or
pop bottles) with tightly fitting lids, one for
each student
• Heavy objects that can fit in the jars (small
clean rocks, pennies, hockey pucks), enough
to fill the bottom of each container
• funnels
• water

Go flush free and use an outhouse or a
composting toilet.
Make a water displacement device that saves
one liter per flush
Students can make their own water displacement toilet
dams to install in their toilet tanks. It’s not the best way
to reduce water out of all these methods. But it is an
inexpensive method students can make themselves and
they can also learn how a toilet works.

Preparation:
1. Read the backgrounder. Follow the
instructions to make a toilet dam for
demonstration purposes.
2. Try to locate a residential flush toilet in your
school.
3. Ask student to bring in 1 l plastic bottles or
jars. They should be clean, with the labels
removed and have a tight fitting cap.
4. Draw a diagram of a toilet 17 on the board and
write down instructions for installing the toilet
dam (instruction # 3).

Diagram source: Environment Canada. Let’s not take water for granted. Retrieved Nov. 5 from www.ec.gc.ca/water/en/
info/pubs/lntwfg/e_chap6.htm
17
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Procedure:

Instructions for toilet dams:

1. As a class, talk about why water conservation
is important.

1. Place heavy objects in the bottom of a plastic
container (small rocks, pennies, hockey puck, etc) to
weigh the container down. You can use a funnel for
plastic bottles with narrow necks.

2. Discuss ways you can reduce water usage in
the bathroom in general.
3. Ask the class for specific suggestions to
reduce the amount of water they flush down
the toilet each day. Go over the examples
mentioned above.
4. Inform the class that they will be making a
water-displacing toilet dam.
5. Go over the basics of how water displacement
in a toilet works. A toilet dam essentially
decreases the refill volume inside the tank
after each flush. The volume of water saved is
equivalent to the volume of space occupied by
the toilet dam device.
6. If there is a residential flush toilet in your
school then open the back and show students
how the flush works. Demonstrate water
displacement by installing a pre-made toilet
dam and observing the volume of water
displaced. Explain where to place the
container so as not to impede the mechanics
of the flush.

2. Fill the container with water and screw the cap on
tightly!
3. Carefully remove the lid on the back of your toilet.
Flush the toilet and once the water has emptied out
completely, place the toilet dam inside the tank.
Make sure the container isn’t touching any of the
moving parts or in the way of their movement, so
that the toilet can still flush. For most toilets the
toilet dam should be placed on the left hand side.
Replace the toilet lid.
4. You are now saving 1 litre per flush!
5. Check your toilet dam regularly to make sure the
toilet dam is in its place and not getting in the way
of any of the moving parts.

7. Make toilet dams with the students.
8. Have students copy down the instructions for
installing the toilet dam at home

www.blogs.propertyfinder.com
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More Sustainable Learning
Ideas:

Cleaning up our act

Filter Frenzy
Students can make basic water filters to learn about
purification and treatment. They can write down
observations on water appearance throughout the procedure.
1. Make dirty water, adding 25 mL of mud to 250 mL of
water and stirring briskly for 30 sec.
2. Optional: Add 5 mL of potassium aluminum sulfate
(alum) to water; mix for 5 min. Alum is a coagulant
used in water treatment plants. Leave for 20 min.
3. Secure a piece of nylon over the top of a 600 mL plastic
bottle with a rubber band.
4. Cut off the bottom of the bottle. Invert it and fill in
order with 150 mL of the following materials: fine sand,
coarse sand and gravel.
5. Rinse filter by pouring clean water through.
6. Pour dirty water through the filter. Observe closely, but
do not drink it.

Watershed Research

Many common household cleaners
contain products that are hazardous to
human and ecosystem health. When
these hazardous chemicals are flushed
down the drain without proper treatment,
they can enter and pollute local
waterways. Because of the potential
environmental and human impacts, many
people have
switched to
“greencleaners,”
containing
biodegradable
and non-toxic
ingredients.
www.coopamerica.org
Some greencleaning ideas are basic old fashion
methods of using baking soda, vinegar
and lemon juice. An example is using
newspaper with vinegar and water to
clean windows. Have students survey the
labels of cleaning products at home. Can
they find any green-products? They can
ask their parents, custodians,
grandparents and neighbours for some
old fashioned cleaning tips and bring the
recipes into school. As a class, try out
different products and recipes to assess
the pros and cons of each one. To find
more activities about cleaning products,
go to http://www.wetcity.org/resources/
RecipeForCleanWater.pdf

A watershed is all the land area that catches and guides
precipitation and run-off to a specific body of water. A
watershed
forms the
geographical
zone of
particular river
systems that
affect all living
and non-living
things within
www.marinwater.org
its boundaries.
Activities that
take place in a watershed affect the water quality and river system. Some of the most damaging activities to
watersheds include deforestation for agricultural and residential purposes, dam-building and industrial
development. Over the past hundred years, the quality of water has deteriorated in most watersheds. Students
can do research on their local watershed. Where does the school’s water come from? Where is the watershed for
the local water reservoir? What watershed protection measures are in place to ensure good water quality?
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4. Energy Consumption

When we flick on a light switch, drive our cars and turn on the heat, we are using
energy. So what is the connection between energy use, power production and the
environment?
effect. Fossil fuels are extracted from fossilized
plants and animals that store ancient carbon in the
Earth’s crust. Burning energy sources like coal and
petroleum releases carbon into the present day
atmosphere that has been absorbed from the
atmosphere thousands of years ago. That is why the
impact of burning fossil fuels has created such an
increase in both the concentration of green house
gases and the rate of global warming in such a
relatively short amount of time. Since the industrial
revolution began in the late 1700s, when we started
burning fossil fuels, the atmospheric concentration of
carbon dioxide rapidly increased by over 30% and
the average surface temperature on Earth has risen
by 0.6 °C.

Background Information
The energy we use comes from non-renewable and
renewable energy sources. Non-renewable sources
include fossil fuels like coal, petroleum and natural
gas as well as nuclear energy from uranium and
plutonium. These sources are finite; the more we
mine them, the smaller the quantity remains for
present and future generations. On the other hand,
renewable sources can regenerate after being used or
harvested so they will last forever on the condition
that they are treated and managed sustainable.
Renewable energy includes hydroelectric, solar,
geothermal, wind, tidal, wave and biomass energy.18
Most of the world’s energy is produced by burning
fossil fuels. In New Brunswick, 55% of our power is
produced by burning fossil fuels. Not only are they a
non-renewable energy source but burning fossil fuels
is a leading cause of climate change. Gases like
carbon dioxide and nitrous oxide that are released
when we burn fossil fuels trap heat inside Earth’s
atmosphere and magnify the natural green-house
18

Freedman, Bill (2001). Environmental Science. 2nd edition. 226-228.
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Definitions:
Carbon dioxide: A colourless, odourless, nonpoisonous gas normally present in air. It is
vital to plants that absorb it from the air. It is
one of the greenhouse gases that trap heat in
Earth’s atmosphere.
Fossil Fuel: Non-renewable energy sources
that come from fossilized plants and animals,
and cannot be replenished naturally (or takes
millions of years to make). Examples include:
coal, oil and natural gas.

It’s not surprising that North America is among the
top for both the highest rates of per capita energy
consumption and of green house gas emissions.
Reducing energy consumption and shifting to
sources of low-impact renewable energy sources like
wind and solar are the most effective ways we can
confront climate change. We can do this by
conserving energy (turning lights off, turning the
heat down), using energy more efficiently (switching
to compact fluorescent light bulbs and low-flow
shower heads) and then supplying our reduced
energy needs with low-impact renewable sources.

Low-impact renewable sources: Non-fossil fuel
energy sources that are replenished through
the earth's natural cycles and have a minimal
impact on the environment, human health and
social and cultural well-being. They include
wind, solar, earth energy, run-of-river hydro
and sustainable biomass fuels.
Renewable Energy: Energy obtained from
sources that are essentially inexhaustible,
unlike, for example, the fossil fuels, of which
there is a finite supply. Renewable sources of
energy include sustainably harvested wood,
hydro, geothermal, wind, photovoltaic, and
solar thermal energy.

What can our school do to
reduce energy consumption?
Changing energy sources can be a costly process but
schools can reduce their energy consumption to save
money and the environment. Approximately half of
schools’ energy consumption is for
heating; the rest is used for
lighting, computers, photocopiers
and cafeteria appliances. Fossil
fuels are also used for
transporting students to and from
school. Schools that have
implemented energy conservation
programs have saved up to 25%
on their electrical bill.19
Energy conservation measures
can be taken through infrastructure changes such as
19 Alliance

switching to more efficient lighting, adjusting hot
water thermostats, designing for
more passive solar heating and
securing drafty doors and
windows; other measures can be
taken by students themselves.
Some initiatives include lights-off
programs, setting computers to go
to sleep mode when not in use,
no-idling parking lot policies and
planting trees along the North
side of the school building to
increase natural insulation.

for Saving Energy. Retrieved Nov. 2 from http://www.ase.org/section/_audience/educators/.
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Assessing Energy Consumption
One of the first steps in reducing energy use is to study the ways the school uses and wastes energy. This can be
done through formal energy audits in which professionals examine the school building and energy use practices
to make recommendations for energy conservation and efficiency. Following recommendations from energy
audits can lead to some significantly marked decreases for your school’s power bill. Students can also gain a
better understanding of energy conservation by examining their school and personal practices. The following
activities are designed to facilitate a basic qualitative energy assessment. The first activity is a guided walkabout
in which the students conduct a preliminary assessment of best practices in their school, classroom and homes.
Some of the best practices listed may require information from maintenance staff. The second activity is a
personal energy use assessment in which students keep track of the electrical appliances they use in their daily
activities. The third activity links personal food choices with energy consumption and climate change. Students
assess the green-house gas emissions of different food choices, depending on the food travel distance and
transportation method.

Assessment Activities
4.1- Preliminary school assessment: Energy walkabout
4.2- Personal assessment activity: Energy use clock
4.3- Assessing food miles: Where in the world is your food coming from?*

Curriculum connections
Subject Grade
Science
6

Curriculum Outcomes
 108-5 describe how personal actions help conserve natural resources and protect
the environment in their region.
 204-1 propose questions to investigate and practical problems to solve
 205-7 record observations using a single work, notes in point form, sentences
and simple diagrams and charts
 206-9 identify new questions or problems that arise from what was learned

7

 303-30 identify and explain different factors that could lead to a decrease in
electrical energy consumption in the home and at school
 113-11 propose a course of action on social issues related to science and
technology, taking into account personal need
 208-2 identify questions to investigate arising from practical problems and issues
 210-12 identify and evaluate potential applications of findings
 211-5 defend a given position on an issue or problem on the basis of their findings

Social
Studies

6

 6.5.3 take age-appropriate actions to demonstrate an understanding of
responsibilities of being a global citizen

8

 5.2 examine and analyse how Atlantic canadians are members of the global
community through different interconnected systems*
 5.3.3 identify student activities that contribute to global citizenship
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4.1. Preliminary school assessment: Energy Walkabout
Objective: To gain a better understanding of ways the school, classroom and students
could be more energy conscious.
Description: Students walk around the school, classroom and home to observe energy
conservation practices, using the checklist as a guide. Some of the ideas may
require asking school staff about particular practices. They can use this activity as a
springboard to discuss school practices, analyze issues and brainstorm potential
solutions.
Duration: 20 min
Materials: Photocopies of Best energy practices checklist, one per group of students.
Preparation: Photocopy checklists, one copy per group of four students. Let
administration know students will be doing the walkabout activity.
Procedure:
1. Divide students into groups of four. Ask them to observe energy conservation
practices in their school and classroom. Students check off any practices listed on
the checklist that they find.
2. For the personal section, students can count the number of students in the group
that practice the listed items and write down the number beside each item.
Discussion Questions:
• What are ways the school uses energy?
• What are ways the school is conserving energy or using it more efficiently?
• What are the easiest and hardest practices to start doing?
• What are some of the biggest challenges to reduce energy use in the school?
• What are some actions students can take to reduce energy consumption?
• What are some actions maintenance and school administration can take?
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Best energy practices: Charts and
checklist

Personal:
walk, bike or skateboard instead of getting
a ride for distances under 1 km
take public transportation, the school bus
or carpool (with a full car) to and from
school 5 days a week
encourage my parents to have more gas
efficient practices by not letting their
engines idle and by driving the speed limit
buy local food
put on a sweater instead of turning up the
heat
heat my home using a renewable energy
source (wood, solar, geothermal, or wind)
turn off my TV, radio, computer, light or
other electrical appliance when I am not
using them
wash my clothes in cold water
have a low-flow shower head in my home
recycle what I can

School:
lights off in all empty classrooms
computers turned off when not in use
double doors on all outdoor entrances (two sets of
doors to reduce heat loss)
no draft in doorways
all outside doors shut in winter
thermostat adjustable for different areas of the school
no buses or cars idling in parking lot
purchases local food for school cafeteria
has low-flow shower heads in locker room
School heated by:________________
Any energy efficient appliances in the classrooms,
cateria, office, teachers’ lounge? Look for the
ENERSTAR label. List appliances:
_____________________
_____________________
_____________________
_____________________
Quick facts:
_____________________
Recycling one aluminium can saves enough energy to run a TV for
3 hours and reduces pollution by 95%.
Classroom:
Studies have shown that using natural light can improve student
turns off lights when class is
test scores by 5% to 21%.
empty
computers set to go into
Adjustable thermostats allow schools to heat and cool different
sleep mode when not in use
areas as needed. Classrooms and offices can be kept at 20°C,
computers turned off at the
cafeterias and gymnasiums at 18°C and hallways at 17°C.
end of the day
windows closed in winter
Energy efficient compact fluorescent bulbs use 60% to 80% less
no drafts from windows
energy and last 10 to 20 times longer than standard incandescent
adjustable thermostat
bulbs. Switching your bulbs will reduce your emissions and save
curtains left open during the
money in the long run.
day to maximize passive
solar heat and use natural
Water heating accounts for about 7% of a home’s energy use. A
light
low-flow showerhead can reduce your hot water use by 15%
uses energy efficient
without impacting your comfort.
compact fluorescent lighting
(T 8 instead of T 12)
Driving above the speed limit burns more gas than driving within
posted limits. By altering your driving behaviour, you can reduce
both fuel consumption and greenhouse gas emissions by up to 20%.
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Part 1 – Clocking personal energy use

4.2. Personal assessment activity:
Energy use clock

Duration: Homework activity with 10 minute
explanation

Objective: To gather and document information
about personal daily energy use and understand
how lifestyle choices affect energy consumption.

Materials: Transparency of energy use clock, scrap
paper (used on one side) for students to copy out
and fill in clocks.

Duration: 1-2 hours (over several classes)

Preparation: Make a transparency of the energy use
clock for students to copy out. Because the
energy clock is an on-going assignment
throughout the day, inform other teachers about
what students are doing.

Description: This activity is designed for students to
record and understand how they use energy
throughout their daily lives. The three parts give
teachers extension opportunities.

Procedure:
1. Explain to students that they will be recording
their personal energy use activities for a 24 hour
period. Have them sign onto the class pledge
sheet, supporting honest and thorough recording.
They will be documenting activities as they do
them throughout the day.

In Part 1, students gather personal energy
consumption information by recording the
electrical appliances they use in daily activities
on a 24 hour clock.
In Part 2, they compare clocks to establish a daily
average student energy use clock and suggest
ways the average student could reduce personal
energy consumption.

2. Give examples of ways we consume energy.
Draw a quick energy clock on the board and fill
in the activities for a typical morning. For
example, turn on the radio and the light, shower,
blow-dry hair, make toast using toaster and
scramble eggs on electrical stovetop. Write in
words for each activity to fill in the time slot. To
simplify the activity, students need only keep
track of the electrical appliances they use
throughout the day. They can make note of other
energy uses such as heating and transportation.

In Part 3, students take on a challenge to reduce
personal energy consumption for a day.

3. Go through the 24 hour clock instructions with
students and have them copy down the
information. Make sure they only start to fill out
the chart starting at midnight, or when they wake
up in the morning.
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Personal Energy Use – 24 hour clock!
Instructions:
Document the electrical appliances you use from 12:00 am to 11:59 pm, starting at the 24 h mark and moving
clock-wise. Write-in a word for the appliance or activity you did at a specific time in the appropriate time
period. Also make note of other energy uses like transportation and heating information. Remember to include
items that use power stored in batteries. Some activities and items you may include are: radio, Discman, gameboy, television, DVD player, computer, shower,1toaster, stove-top, microwave, electrical heater, lights,
dishwasher, wireless telephone,1
etc.
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Part 2- Making a class energy clock

Part 3- Energy Conservation Challenge

Duration: 35 min

Duration: homework activity + 30 min in class

Materials: Large energy use clock.

Materials and Preparation: Same as Part 1 & 2.

Preparation: Make a large 24 hour energy
clock on the board, as big as possible.

Procedure:
1. Challenge students to reduce their personal energy use
for a 24 hour period and put into action reduction
strategies brainstormed in Part 2.

Procedure:
1. Go through energy clock as a class, starting
from midnight. Students can offer
suggestions then write them on the clock
on the board or the teacher can fill it in.
2. Examine the completed clock as a class to
find energy use trends.
3. What are the most commonly used
electrical appliances for specific time slots?
• How does personal energy use vary
throughout the day?
• What would be different about the
clock if we did the same activity in
the summer? On a weekend?
• What are some other ways students
used energy (i.e. heating and
transportation).
4. Brainstorm ways students can reduce their
personal energy use at home and at school.
Are these ideas do-able?

2. Repeat part 1 and 2 with students.
3. Discuss the following points:
• What were some of the daily activities you
changed?
• What did you do instead?
• What are similarities and differences between
your reduction day and a day of a power outage?
• Were there some things you couldn’t change?
(i.e. student couldn’t give up watching favourite
T.V. show, had to ride school bus because its too
far to walk or ride a bike)
• How can your school reduce energy
consumption?
4. Optional writing activity: Write a class letter to the
school administration about your reduction challenge
and suggest ways the school could reduce its energy
consumption and save money too.
Discussion or journal questions:
• What are differences and similarities between the two
sets of information?
• What factors can explain the difference? (different
school or home activities that day, change in attitude
and effort to reduce, etc)
• What did you do to reduce your solid waste
generation?
• How did reducing waste influence what you bought or
consumed?
• What was the easiest and hardest thing to do
differently?
• What can your class do to reduce waste generation at
your school?
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Food miles: Background information

4.3. Assessing food miles: Where
in the world is your food coming
from?

The food we find at our grocery stores comes from all
over the world. Lemons from Argentina, apples form
New Zealand, lettuce from the Unites States – our
food is more traveled than we are. And all this food
travel requires large amounts of fossil fuels.

Objective: To assess the connection between food
choices, energy use and climate change.

Most of the food we now eat is no longer locally
grown. Only 35 years ago, 50% of our food was
produced in the Maritimes. Now that figure is less
than 20%. The rapid expansion of international trade
in food, made possible by the availability of cheap oil
has given Canadians access to the global market and
an almost endless choice of food items. The benefits
to consumers are lower food costs and a great variety
of foods to choose from; but it adversely affects the
quality of our food, our environment and our farming
communities. As consumers in the “global market”,
we tend to look for the best buys, with little thought of
the true nutritional, environmental and social costs of
what we purchase.

Duration: 35 min
Description:
In this activity, students map out where certain food
products come from, and calculate approximately
how many green house gases were emitted during
that product’s journey to New Brunswick. Greenhouse gas emissions are calculated based on
distance of travel and method of transportation. To
calculate food miles on-line visit:
www.fallsbrookcentre.ca/foodmiles.
Materials:
Photocopies of food miles calculator steps and
chart, calculators for each group of 4-5 students,
world maps or atlas.

The average food item travels 2400 km to reach us,
spending days, even weeks between harvest and
consumption, losing taste and nutritional value along
the way. In fact, 30% of all trucks on the highways
carry food products. There are ecological and
economic problems with this kind of food system. It
relies on a network of production, processing and
distribution that for the most part is energy intensive
and environmentally harmful. Truck transportation
adds to air pollution, wastes energy and contributes to
global climate change. Even produce from Ontario
has a long way to travel to reach New Brunswick.
Leamington, Ontario is Canada’s greenhouse tomato
capital, and is 1,584 kilometres away. That is why it is
best to buy as locally as possible, ideally within a 200
kilometre radius.

Preparation:
Read background information and photocopy
necessary material.
Procedure:
1. Divide your class into groups of 4-5 students.
2. Give each group a world map, food miles
calculator and food distance chart.
3. Identify the different food items with the class,
and have students volunteer to read where each
one came from.
4. In groups, students locate on the map the
province or country the food comes from.

Consumers need to take more responsibility in the
food choices they make. Weighing the cost of the food
against the environmental, social and economic cost
should be a major part of all food purchases. We can
start by buying local foods – encouraging our
favourite food stores to carry food produced locally.

5. Have the students refer to the food miles
calculator to calculate the total food miles it
took to deliver the produce to NB.
6. As a class, consult the table, and compare the
emissions from imported food to some local
food, using the sample distances provided.
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Food miles calculator
and chart:
Transporting food long distances
guzzles fossil fuels and emits
greenhouse gases that contribute to
climate change. Do the math and
figure out approximately how many
greenhouse gas emissions are
produced as your food travels to
make it to your plate.
Here are four simple steps to
calculate the environmental impact of
your food miles.
Step 1: Check the label- where did
your product come from?
Step 2: Look it up on the chart- how
many kilometres did your food
travel from its origin to your
house (use the distance chart)
Step 3: Which method of
transportation did your food use
to get here? Plane, boat, train,
truck?

Product

Imported (km)
New Zealand: 9453

Method of
Transport
Plane

Sample Local
(Km)
40

Apple
Banana

Costa Rica: 2965

Plane

---

Grapes

California, USA: 5500

Truck

30

Corn

Ontario: 1241

Truck

35

Beans

China: 7788

Plane

20

Potatoes

PEI: 480

Truck

22

Tomatoes

New Mexico, USA: 4137

Truck

36

Onions

Idaho, USA: 4659

Truck

55

Lemon

Argentina:5522

Plane

---

Lettuce

California USA: 5592

Truck

42

Flour

Saskatchewan: 4000

Rail

50

Milk

Nova Scotia: 574

Truck

80

Chicken

Maine, USA: 459

Truck

90

Beef

Alberta: 3434

Truck

67

Watermelon

Guatemala: 2558

Plane

38

Step 4: Now you are ready to do the
calculations:
Km travelled multiplied by greenhouse gas emissions

Grams of GHG (greenhouse gas) emissions per km
traveled for each kg of food (Environment Canada 2002)
Plane
Boat
Train
Truck

1.1010
0.1303
0.0212
0.2699

Discussion Questions:
★On average, our food travels 2400
km before it reaches our plate; which
foods that we looked at could have
been bought locally?
★What are food miles?

For example:
• Suppose a kilogram of tomatoes from Mexico travels 4200
km by truck to reach New Brunswick.
• 1 kg x 4200 km x 0.2699 = 1129.8 grams of GHG emissions
• That means that 1.1298 kg of GHGs are emitted to the
atmosphere, the same amount as going for a 3.6 km drive in
an average Canadian car.
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★How does food miles relate to climate
change?
★How much of the food you eat is
locally grown?

Module 4- Energy Consumption

Student Action Activities
Reducing energy consumption in school requires collaboration between students, teachers, maintenance,
custodial staff, and administration in order to tackle both the infrastructural and behavioural changes required.
However, students can lead the way with putting what they learn about energy consumption and climate change
into sustainable action. Students can practice energy conservation and efficiency throughout their day with the
personal actions and choices they make. Students can also challenge their communities, families and peers to
take action on climate change by reducing energy consumption and switching to renewable sources. The
following activities facilitate student reflection and action on energy reduction strategies. In the first activity,
students link their personal actions to greenhouse gas emissions and discuss which actions are the easiest to
change. In the second activity, students create a radio advertisement to promote energy conservation and
efficiency to their peers.

Action Activities
4.4- My personal actions
4.5- Promoting energy conservation

Curriculum connections
Subject

Grade

Science

6

Curriculum Outcomes
 204-1 propose questions to investigate and practical problems to solve
 206-9 identify new questions or problems that arise from what was learned
 303-30 identify and explain different factors that could lead to a decrease in
electrical energy consumption in the home and at school

7

 113-11 propose a course of action on social issues related to science and
technology, taking into account personal need
 208-2 identify questions to investigate arising from practical problems and issues
 210-12 identify and evaluate potential applications of findings
 211-5 defend a given position on an issue or problem on the basis of their findings

Social
Studies

6

 6.5.3 take age-appropriate actions to demonstrate an understanding of
responsibilities of being a global citizen

8

 4.6.6 evaluate the environmental effects of technology in the resource industries in
the Atlantic region.
 5.3.3 identify student activities that contribute to global citizenship
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4.4. My personal actions

Procedure:
1. Burning fossil fuels is the main source of human
greenhouse gas emissions. Have students give a
list of ways we burn fossil fuels. Some examples
are electricity produced by burning coal, oil or
natural gas; heating with oil or natural gas; and
burning gasoline in vehicle engines.

Objective: To make the connection between
behaviour, energy use and climate change
Description: In this activity, students discuss the
link between their actions, energy use and
climate change. This activity can follow a lesson
on how energy conservation can reduce greenhouse gas emissions.
Duration: 25 min

2. Explain how burning fossil fuels emits
greenhouse gases that contribute to global
warming.

Materials: Action and answer cards for each group
of 3-5 students.

3. Instruct class that they will be linking everyday
actions to greenhouse gas emissions.

Preparation: Photocopy and cut out a set of action
cards and answer cards for each group of 3-5
students. Read energy consumption
backgrounder.

4. Divide class into groups of 3-5 students.
5. Instruct students to discuss how each action is
related to greenhouse gas emissions and pass out
picture action cards to the groups
6. When students have gone through all the cards,
hand out answer cards and get them to match up
the answers to the actions. Were their ideas
correct?

Fossil fuels contain carbon that has
been stored for millions of years, since
the time the plants that have become
fossil fuels absorbed carbon dioxide
from the atmosphere during
photosynthesis. Burning fossil fuels,
releases this stored carbon back into
the atmosphere in the form of carbon
dioxide. Carbon dioxide and other
greenhouse gases like nitrous oxide
and methane trap heat within Earth’s
atmosphere. The increased
concentrations of greenhouse gases in
the atmosphere contribute to the
increase in average global surface
temperature.

7. Ask groups to place the action pictures in order
from the easiest to eliminate in their lives to the
hardest. If the group cannot reach an agreement,
students can order the cards individually.
8. In groups, they can discuss how to eliminate or
reduce these actions in their everyday lives.
9. Each group shares the action that would be
easiest to eliminate or reduce with the rest of the
class to compare results.
Acknowledgements:
This activity was modified from a lesson plan
developed by Research group Littoral et vie,
Education Faculty, University of Moncton in
partnership with the Government of Canada, http://
oee.nrcan.gc.ca/calendarclub/lessons/my-personalactions.cfm?attr=0
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Purchasing overpackaged
products

Leaving lights on

Letting water run when
brushing teeth

Airplane travel

Taking long showers

Driving in car

Always buying new
clothes

Leaving TV on

Eating meet everyday

Flushing toilet
unnecessarily
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Planes and jets burn
huge quantities of
non-renewable fossil
fuels to propel
themselves forward.
Even if many people
travel in the same
airplane, the
proportion of
greenhouse gases
produced is greater
than that of most other
means of
transportation. How
often do you travel by
plane? What are some
other methods of
transportation you
could have used?

Every time we use
water from the tap,
electricity is required
to activate the water
pump in the house.
When the electricity
used is produced from
burning fossil fuels,
you can save energy
by turning off the tap
while brushing. What
do you usually do?

Lights require
electricity. In New
Brunswick, 55% of
electricity is produced
by burning fossil
fuels. Just turning on
the lights can therefore
contribute to
greenhouse gas
emissions. Turn lightsoff and switch to more
compact fluorescent
bulbs to save energy.

Package production
requires the use of a
considerable amount
of electricity from
mining or harvesting
the materials
necessary to the actual
manufacturing in
factories. Moving
these packages by
truck also burns fossil
fuels. How much
packaging do we
really need? Can you
name some products
that are way overpackaged?
Electricity is often
required to pump and
heat our shower water.
Therefore, the longer
we stay under the
shower, the more
electricity we use and
the more greenhouse
gases are emitted into
the atmosphere. We
can conserve energy
by switching to lowflow shower heads and
taking shorter
showers.

Cars produce
greenhouse gases
when they burn
gasoline. Sport utility
vehicles and trucks
consume more
gasoline than small
cars and therefore
produce more
greenhouse gases over
the same distance.
What are some ways
we can get around
without burning fossil
fuels?

Clothing production
requires electricity
that is often produced
by burning fossil
fuels. Furthermore,
greenhouse gases are
emitted during the
long distance
transportation by train,
truck, boat or airplane
of clothing that is
often made in China,
Hong Kong or
Indonesia. Buying
second-hand clothing
is a good way to
reduce our clothing
energy consumption.

A television set is an
electrical appliance.
Electricity produced
by burning coal and
oil emits carbon
dioxide and nitrous
oxide emissions, two
green house gases.
Turn off your TV
when not in use or
even better find a fun
activity to do that
doesn’t require
electricity, like playing
a board game or doing
tricks on your bike.

Meat production leads
to the creation of great
quantities of
greenhouse gases.
Growing animal feed
uses machines that
burn fossil fuels
(carbon dioxide
emissions) and large
amounts of chemical
fertilizers (the
production of which
emits nitrous oxide).
The animals and their
food are transported,
producing carbon
dioxide. As well, their
manure emits
methane, another
greenhouse gas. How
many times a week do
you eat meat?

Toilets consume about
18 litres of water per
flush. Each flush uses
electricity to activate
the water pump that
draws water from the
well or city pipes and
sends it to the toilet
tank. Have you ever
heard of putting a 1 L
bottle filled with sand
in your toilet bowl. It
displaces the water so
you use less with each
flush. How does it
relate to green house
gas emissions?
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4.5. Promoting Energy
Conservation
Objective: To learn about and promote energy
conservation by communicating reasons for
reducing and how to make it happen.
Description:
In this activity, students create a one-minute radio
advertisement to convince their peers of the
importance of reducing energy consumption and
ways to make it happen. The activity takes two
class periods, one for development and research,
the other for presenting to the rest of the class.
The advertisements should be informative,
creative and convincing. Students need to
research their message to make sure the
information they are giving is correct. Students
could also hand in a written script for as an
extension activity. During the advertisement
presentation, students mark their peers. The
highest scoring group can read their
advertisement over the intercom system during
school announcements. If simple recording
equipment is available, students can also record
their advertisements.
Duration: 2 class periods spaced out over
several days.
Materials: recording equipment (optional),
screen divider
Background:
We hear and see advertisements throughout our
day. Wanted or not they come blaring from the
radio, popping up on computer screens and
printed as bold labels on clothing. Advertisements
try to get us to buy something new or switch
brands so we can have an easier, healthier or more
exciting lifestyle. Advertisements are quick,
catchy ways to get a message across. They often
promote unnecessary consumerism; but can also
be used to promote healthy decisions and lifestyle
choices.

Procedure:
1. Divide students into groups of 3 or 4. Explain the
activity and set a date for presenting the
advertisement.
2. Give students ten minutes to brainstorm ideas and
discuss why energy conservation is important.
3. Provide books and internet sites for students to
research conservation strategies.
4. Encourage students to begin writing out a script. It
can be completed as a homework activity.
5. On the presentation day, prepare a screen divider so
that students can hide behind it to read out their
advertisement, simulating a recording. They could
also sit on chairs, facing away from the class.
6. Give students five minutes to rehearse. Remind
them that it is only one-minute long and they will be
cut off when the time is up.
7. Pass out the anonymous student score sheet or have
them refer to a template on the board.
8. Students perform their advertisement and their
classmates give them an anonymous mark.
9. The highest scoring group can read their
advertisement during school announcements.
10. Optional: Contact the local radio station to play best
advertisement.
Sample scoring sheet:
Names of students in group:
Circle 1-5, 5 being highest and 1 being lowest for the
following categories:
Informative
Creative
Convincing
Total score: ____
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3
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4
4
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More Sustainable Learning Ideas:
Lights off!

Renewable Energy Investigation
Students can research one of the following renewable energy
technologies. They can find out where the energy comes from, how
it is captured and used, examples of places where it is being used,
the types of jobs that might be involved, and some of the benefits or
drawbacks of the technology.
Biogas digesters
Micro Hydro run-of-the-river
Tidal and wave energy
Landfill Methane capture
Wind turbines onshore and offshore
Solar Thermal water and space heating
Passive Solar architecture
Ground source heat pumps
Bio-diesel
Ethanol

Your carbon
footprint
A carbon footprint
calculates an approximate
total of carbon dioxide
emitted through your daily
lifestyle. It takes into
account activities like
water, energy and land use.
The average Canadian has a
carbon footprint of
approximately 8.2 tons of
carbon every year. Students
can find a simple carbon
footprint calculator at
www.zerofootprintkids.com
After entering their
personal information,
students can compare their
average to the national
average and the average in
other countries.

Students can compete between
classes to design the best...

...Lights-off light switch
stickers.
The best design can be printed
and distributed to all
classrooms.

Solar Ovens
Use pizza boxes to make solar ovens for a s’more bake-off with your
students in the late spring or early summer.
1. Line the sides of the pizza box with aluminium foil, stick on with
non-toxic glue.
2. Line the bottom of the box with black construction paper. On the top
cover draw a square 1" from all edges. Cut along three of the lines but
leave the fourth line near the box's hinge uncut. Carefully fold the flap
open.
3. Wrap a piece of aluminium foil shiny side out around the inside of
the flap, smooth wrinkles, secure with glue.
4. Tightly stretch or lay plastic wrap
over the inside top of the box, over
the hole that the flap made. Smooth
the plastic and secure it around the
sides with glue or tape so no air can
escape
5. Use straws or a wooden dowel to
prop open the flap and allow aluminium lining to reflect the maximum
sunlight.
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5. Schoolyard Biodiversity

Conserving biodiversity basically means sustaining life on our planet.
around it. As it supports itself, an organisms actions
can also support the lives of other species. For
example, when insects like bees gather nectar from
flowers, they also transfer pollen from one flower to
the next which allows the formation of fruits, berries
and productive seeds. This is why farmers who grow
fruit like apples and blueberries often keep beehives
in their fields and orchards.

Background Information
Biodiversity is the variety of living organisms on
Earth. From microscopic bacteria to desert cacti, and
from fungi to human beings, biodiversity is the
living web comprised of an estimated 10 to 100
million species. Biodiversity is so rich that we
haven’t come close to discovering all the species in
existence. An organism acts, lives, grows or behaves
to support itself. However, no organism can survive
on its own without interacting with other organisms

When a species or combination of species in an
ecosystem functions or produces something that can
benefit other species, it’s called an ecoservice.
Biodiversity provides ecological services like clean
air and water, climate moderation and food supply.20
Imagine if there were only a small handful of species
of plants and animals on the earth. Human beings
would not survive without the ecoservices that are
provided by the wide variety of species that we
interact with.
However, biodiversity is being threatened by human
activity. The passenger pigeon, the great auk, the
dodo bird and the great walleye are among the

FBC archives

20

McAllister,Don. The Green School Biodiversity Booklet. The Canadian Coalition for Biodiversity.
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hundreds of known species that have become extinct
as a result of human activity. The Committee on the
Status of Endangered Wildlife in Canada has
officially identified 500 species at risk of extinction
in Canada with another 8000 possibilities still to be
confirmed.21 When a species goes extinct, it affects
the rest of nature and harms the Earth’s ability to
provide the ecoservices we depend on. The global
rate of extinction has increased in the past several
centuries mainly caused by the destruction of natural
habitat. Global warming continues to put more
species at risk as climate changes rapidly.

Definitions:
Biodiversity: The variety of life, or biological
variation on an ecological, taxonomic or
genetic scale.
Biodiversity loss: A decrease in the genetic,
individual, community or ecosystem diversity.
The leading cause is destruction of habitat.
Ecoservices: products or functions of species
or ecosystems that benefit other species or
systems.

In 1992, the International Convention on
Biological Diversity was presented to countries at
the Rio Earth Summit in order to protect and
conserve biodiversity.22 Canada was the first
industrialized country to ratify the Convention but
has since stalled on implementing its strategy.23

Habitat: Area inhabited by an organism to
meet basic needs (food, shelter, water, etc).

Schoolyard Biodiversity
School environmental initiatives often overlook the biodiversity in our school-grounds. Schools are situated in a
functioning system, whether they are surrounded by agricultural fields,
swamps or concrete buildings. Examining biodiversity involves taking
into account the variety of species to understand their function in the
school ground and how they fit with the larger surrounding systems. For
example, a tree beside the school provides oxygen, shade, habitat for
critters and stores carbon as well as interacts with other species within the
landscape.

FBC archives

Saving biodiversity starts with developing an appreciation for the wonders
of living organisms and their interactions. Learning about the biodiversity
that surrounds us is a great start. Some schools have taken steps to create
outdoor classrooms, planting trees, flowers and even gardens to provide
habitat for other species and space for organisms to grow and flourish.
This provides a hands-on learning opportunity for students to observe
interactions between species and the direct ecological services they
provide, including food, fresh air, shade and shelter.

David Suzuki Foundation. Nature Challenge Newsletter, August 2006. Retrieved on Nov. 5, 2007 from http://
www.davidsuzuki.org/NatureChallenge/newsletters/Species_Aug2006/
22 Freedman, 2001.
23 Office of the Auditor General of Canada. 2005 Report of the Commissioner of the Environment and Sustainable
Development, Canadian Biodiversity Strategy: A Follow-Up Audit. Retrieved Oct. 25, 2007 from http://www.oagbvg.gc.ca/domino/media.nsf/html/c200503pr_e.html
21
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Assessing Biodiversity
Taking a closer look at the species in our backyard leads to a better understanding of the biodiversity and
systems that surround us. Being aware of the interconnections
between species, including humans, is the first step towards
becoming better stewards of biodiversity. Once we are aware of
the existence and threats to a species, we are more likely to
understand its function and take action in protecting it. When
encouraged, young people are often the first to notice changes
in their local environment. The local school environment
provides an excellent outdoor classroom for investigating
biodiversity and instilling wonder about the natural living
world. In the following assessment activity, “What’s growing
on?” students map out the different land-uses of the schoolFBC archives
grounds and survey the biodiversity present in the greenspaces.

Assessment Activity
5.1- Schoolyard Biodiversity Assessment: What’s growing on?

Curriculum connections
Subject
Science

Grade
6

Curriculum Outcomes
 204-1 propose questions to investigate and practical problems to solve
 205-7 record observations using a single work, notes in point form, sentences and
simple diagrams and charts
 207-2 communicate procedures and results, using lists, notes in point form,
sentences, charts, graphs, drawing, and oral language

7

 111-6 apply the concept of systems as a tool for interpreting the structure and
interactions of natural and technological systems
 209-4 organize data, using a format that is appropriate to the task or experiment
 306-3 describe interactions between biotic and abiotic factors in an ecosystem
 304-2 identify the roles of producers, consumers, and decomposers in a local
ecosystem, and describe their diversity and interactions
 306-4 identify signs of ecological succession in a local ecosystem
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5.1. School Grounds Biodiversity Assessment: What’s growing on?
Objective: To examine biodiversity and land use of the school grounds
Duration: 2 class periods
Description: In this activity students use their own school ground to map out land use and examine
biodiversity. The first part is a mapping activity and the second part is a biodiversity investigation, adding
ecological features to their maps.
Greenspace: Natural or humancreated vegetated areas including
forests, parks, woodlands, etc.

Part 1 – Mapping land-use areas
Objective: To explore land use of the school grounds.

Description: Students map out the land uses of their school grounds, categorizing land use as space taken by
buildings, vehicle-use or greenspace.
Duration: 30 min
Materials: Paper, coloured pencils.
Preparation: If possible, obtain a copy of site plan from the school board or administrative archives.
Procedure:
1. Discuss how land is used on school grounds. Have students define green-space; they will use this definition
in their mapping. Because of the limited green-space in most schools, it could include most outdoor areas
with the exemption of paved surfaces. The following questions can guide their definition: Is it land that
grows naturally with no human landscaping? What about gardens, playgrounds and sport fields? Is it just a
place for wildlife or a natural space for people too?
2. Outline the boundaries of the mapping area. Where are the school ground limits?
3. Explain the concept of scale. Students should try and have their map to scale so they can compare the areas
occupied by different land-uses.
4. Instruct students that they will have to sketch a draft map of land-use from memory. They should include
buildings, vehicle areas, greenspace and other ecological or human features such as rivers, wooded areas,
fences and dumpsters.
5. The memory map can be done in class or as a homework activity. They don’t need to worry too much about
the shape of the building; more about the amount of space it takes up.
Acknowledgments:
This activity was modified from the lesson plan, Greenspace in our communities, published in the Canadian
Forestry Association Teaching Kit.
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Part 2- Biodiversity Investigation
Objective: To gather and present data on school biodiversity and landuse.
Description: In small groups, students conduct a survey of
biodiversity and land-use in their schoolyard and add the features
to the map from Part 1.
Duration: 1 hour.
Materials: Tennis ball, 2 m string, student chart, photocopies of chart
with instructions and blank sheet of paper for each team of
approximately four students, pencil crayons or markers.
Preparation: Let the school administration know you will be doing an
outdoor activity. Walk the grounds to get to know the various landuses and greenspaces to investigate.
Procedure:
In-class
1. Compare the students’ maps; show them the copy of the site plan
map if possible. Briefly compare the amount of space each landuse takes on the school grounds.
2. Tell them they are going to explore the greenspace of their maps to
learn about biodiversity at their school. They will be mapping out
the diversity of greenspaces.
3. Divide students into teams. The teams will create a school grounds
map together. Provide each team with a chart to explore the school
ground and a fresh sheet of paper to sketch out a new map as they
proceed. The chart guides student observations about the
greenspaces. Each team can be assigned one or two specific
greenspaces to map out (soccer field, lawn in front if the school,
wooded area, etc).
4. After completing the outdoor portion, students can complete their
new maps inside, including all chart information and post them
together to form a green-space map of the school grounds.
5. Optional: Students can make large maps of the greenspaces, using
symbols and a legend to represent what they found.
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Biodiversity Investigation Chart
You are going to study the biodiversity in a greenspace. During this investigation, fill in your observations
on the chart, following the questions provided. You can then use the information you recorded in the
chart to make a detailed map of the greenspace area.
1. Location

Where is your greenspace?

2. Type of
boundaries

Walk around the boundaries of the
greenspace. What determines this
boundary? Is there a change of landscape,
buildings or roads along the boundary?

3. Terrain
description

What is the terrain like? Rocky, dusty,
marshy, covered in vegetation, etc?

4. Vegetation
description

Describe the general type of vegetation in
the greenspace? Mark down the diverse
kinds of plants that stand out. If you do
not know the specific name then describe
the plant (tree, shrub, or grass), the
colour, shape, height, etc.

5. Shelter or
food

How might animals or insects use the
greenspace for shelter or food?

6. Other
features

Add any other features to your map,
these can be topographical (hills, ditches)
or man-made (telephone poles, soccer
nets, etc).
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Biodiversity Investigation Chart- continued
Random plot sampling: Choose a random plot to do a sample biodiversity investigation. Toss a tennis ball
within your greenspace and lay down your string in a circle, with the tennis ball in the middle. Tossing
the tennis ball ensures you are looking at a random space and not just choosing a sample area because it
has something interesting in it that you want to investigate.
7. Number of
kinds of plants

Look closely at the plot. Count the
number of different kinds of plants you
can see with your naked eye.

8. Most
common plant
description

What is the most common plant?
Describe the plant. Pick one sample if
you can do so without harming the plant.

9. Number of
kinds of
insects

Count the number of different kinds of
insects you can see with your naked eye.

10. Abiotic
components

Abiotic means things that are non-living,
like rocks. What abiotic components can
you see?

11.
Microscopic
components

Can you hypothesize on other living and
non-living components that you can’t see
but you think are there?

12. Succession

The natural change that takes place over
time is a process called succession. What
would this greenspace look like in 2
years if there was no human control or
interaction with it? In 5 years?

13. Activities

What are the most common student or
school activities that take place in the
greenspace?

14.
Biodiversity

As a team brainstorm what you could do
to increase biodiversity or the number of
different species in your greenspace?
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Student Action Activities
Protecting and conserving biodiversity can take many forms, from scientific investigations to advocacy for
endangered species and habitat protection, and from sustainable forestry and
agriculture practices to purchasing decisions. Humans are only one species in
over 10 to 100 million different species around the world. We rely on
biodiversity to live. Many people see the environment as our surroundings,
separate from human activity. Spending time outdoors, interacting in and with
nature, breaks down these imaginary separations. At school, students can
develop a sense of the importance of biodiversity and interconnections by
engaging in a school naturalization process, converting their schoolyard to a
vibrant and living space for fun and discovery. A school naturalization project
can take many years and collaboration with all members of the school in order
to ensure the sustainability of the project. In the following section, “Schoolground Naturalization” provides a basic rationale and planning steps for the
project. “Greening the schoolyard” is an activity designed to engage students in
FBC archives
visioning a greener and more sustainable schoolyard.

Action Activities
5.2- School-ground naturalization: Backgrounder
5.3- Greening the schoolyard: Student planning process

Curriculum connections
Subject

Grade

Curriculum Outcomes

Science

6

 204-1 propose questions to investigate and practical problems to solve

7

 206-9 identify new questions or problems that arise from what was learned
 113-11 propose a course of action on social issues related to science and
technology, taking into account personal need
 208-2 identify questions to investigate arising from practical problems and issues
 210-12 identify and evaluate potential applications of findings
 211-5 defend a given position on an issue or problem on the basis of their findings

Social
Studies

6

 6.5.3 take age-appropriate actions to demonstrate an understanding of
responsibilities of being a global citizen

8

 5.3.3 identify student activities that contribute to global citizenship
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5.2. School-ground
naturalization: Backgrounder

What are some examples of features
that could be incorporated?

Information:
While educators have long recognized the value of
modifying the design of indoor classrooms to better
address various cognitive, physical, and social needs
of learners, the layout of schoolyards is rarely
questioned. This oversight occurs despite the fact
that, using a very rough calculation of approximately
1.5 hours per day, students spend as many as 1,800
hours (or 257 school days) in their school grounds by
the time they reach the end of grade 6! There is
enormous potential to transform these heavily used
outdoor spaces into exciting learning, playing, and
socializing environments. Over the past decade, this
challenge has been taken up by thousands of North
American schools in the form of schoolyard
naturalization projects. When the numerous benefits
and the overwhelmingly positive results of such
projects are considered, it is not difficult to
understand why schoolyard naturalization is a trend
that is increasing in popularity.24

Project Ideas:
Habitat restoration and naturalization projects
Butterfly meadows, ponds, insect gardens, and
shrub hedges that provide food and shelter for
small mammals and birds
Nurseries for native plants
Artistic creations such as sculpture gardens, giant
chess boards, wall murals, and pavement
paintings
Vegetable, berry, herb, perennial flower, and rock
gardens
Roosting boxes, nesting boxes, and feeders for
bats and birds
Informal spaces for quiet pursuits using rocks
and logs for seating and trees for shade

What exactly is schoolyard naturalization?

Checkerboard gardens with alternating squares
of patio stones and soil

A schoolyard naturalization project can be as simple
or as complex as you choose to make it- anything
from growing climbing plants along dull chain link
fences to establishing a native tree nursery to
creating green social spaces. Essentially, the main
focus of all schoolyard naturalization projects is to
convert barren expanses of asphalt into stimulating
natural spaces for learning and playing. Schoolyard
“greening” is an ideal way to promote
interdisciplinary, hand-on learning about the
environment through projects that simultaneously
benefit schools, communities, and local biodiversity
levels.

24

Nature trails
Amphitheaters built from natural materials can
provide outdoor classrooms for music, dance,
and theatre
The more diverse the approach is, the greater the
potential that exists to integrate the schoolyard
with all areas of the curriculum. Only your
imagination limits the possibilities!

Grant, Tim and Gail Littlejohn. Greening School Grounds. 2001. Green Teacher magazine.
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What is wrong with our schoolyard the way it is?

How will this affect teachers’ workloads?

Most school grounds have been designed with a
focus on ease of maintenance and ease of student
supervision, as well as to facilitate team sports.
Whilethese are valuable objectives, they are
inadequate criteria when considered in isolation. The
pursuit of these criteria generally results in
uninspiring open spaces lacking in shade or shelter.
Not only are these spaces lacking in terms of visual
stimulation and creative possibilities, but they also
can be especially problematic for introverted kids
since they offer no respite from big groups,
schoolyard bullies, and noise.

While a schoolyard naturalization project may not
reduce teachers’ workloads, it definitely can change
the nature of workloads. Such projects put the joy
and excitement of learning back into daily routines,
often reminding teachers of why they entered the
profession in the first place. In addition, students,
teachers, parents, and community members can all
be involved in schoolyard greening- when spread
between so many hands, the individual workload is
surprisingly light.

What are some of the benefits of schoolyard greening?
Personal Development Benefits

Learning Benefits

Environmental Benefits

• Enriching students’ outdoor
learning environments reduces
anti-social behaviour

• There is enormous
potential to
integrate the
schoolyard with a
wide variety of
curriculum units

•Naturalized school grounds can
contribute valuable green space to
communities and increase biodiversity
levels

• Decreases in juvenile delinquency
have been reported during periods
of school and community
gardening
• Teachers report social stresses in
classroom decrease when young
people engage in learning through

• Hands-on activities
in outdoor
classrooms make
learning more
interesting

Health and Safety Benefits

•School ground projects designed to
bring nature back into our daily lives
are crucial for long-term conservation,
protection, and restoration of wild
places
•Teaching about the natural world using
Economic Benefits

• “Obstacles”, such as trees in planters, have been
shown to reduce the number of “knock and
bump” accidents in paved playgrounds by up to
80%

• Fostering a sense of ownership through a
schoolyard greening project can reduce damage to
school property
• Low maintenance gardens and ground cover can
replace energy-intensive, high-maintenance lawns
that need annual fertilizing, re-seeding, and
aerating

• Less-quantifiable, long-term health benefits
associated with physical activity outside
• Planting shade trees reduces children’s risk of
exposure to harmful UV radiation

• Instead of going to the landfill, organic waste can
be composted and used to restore nutrient-depleted
soils thus decreasing waste and tipping fees

• Trees help filter dust and pollutants from vehicle
exhaust
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Will this be expensive?

Recommended steps:

Frequently, many required materials and in-kind
services can be obtained through community
donations and participation. A number of charitable
organizations also exist to promote schoolyard
greening and distribute grants to facilitate projects.

1. Present the school naturalization idea to the
school principle, teachers, parents and teachers to
get support and collaboration with the project
2. Make a planning group to set up a timeframe for
planning, designing, fundraising, planting and
maintenance.

Potential financial resources:

3. Survey the school grounds. Learn about the
physical features in the school yard. What future
development plans exist? Where are telephone
and gas lines or water pipes buried? What are the
potentials and limitation to the existing physical
space?

Sources of multimedia educational resources and
grants for school naturalization projects.
• Toyota Evergreen Learning Grounds Program,
www.evergreen.ca
• Greening Canada’s
School Grounds,
Tree Canada Foundation,
www.treecanada.ca

4. Get an idea of the school needs and dreams.
What do people want? How can school
naturalization contribute to your school activities
and vision?
5. Prepare a landscape plan and get
feedback from various sources.
What resources do you need to
achieve this plan? What are the
necessary project steps to achieve
the overall plan?
6. Make an action plan with
timelines and
responsibilities to get
started.
7. Record the process and
spread the news through the
local media.
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5.3. Greening the schoolyard:
Student planning process

display their project. Students can choose from a list
provided in the School Naturalization:
Backgrounder, come up with their own idea or all
be assigned the same project (i.e. outdoor
classroom, edible foods garden or butterfly garden).
Provide students with some field-guide books to
help in the choice of plants and things they could do
to increase wildlife.

Objective: To engage students in the planning
phases of the school naturalization process.
Description: After surveying the current features
of their school environment, students make a
poster for a school naturalization project of
their choice.

6. Students present their project poster to the class.
Instructions for students:

Duration: 2 class periods

How could you transform your schoolyard by
creating a greenspace for students’ to have fun and
learn about biodiversity? What kind of space would
you like to learn in and share with birds, plants,
animals and insects. Plan out a project that students
could do, with the help of teachers and parents.
Make a poster of the project. The poster should
include a sketch of the proposed project, labels of
plant varieties and materials used and a list of the
values added by the project for the school and
environment.

Materials: Poster board and markers for each
group, photocopies of Tree list for reference.
Preparation: Review school naturalization
backgrounder. Write instructions and project
ideas down on board (p. 69).
Procedure:
1. Students map out their school-ground, either
through following the steps of the “What
growing on?” Part 1 initial homework activity
in the assessment section or by completing the
detailed Part 2 activity.

Answer the following questions to help with your plan:
•

What kind of project do you want to do?

2. Students go through the various values of
greenspaces identified in their initial mapping
activity. What activities happen in these
spaces? What values does each greenspace
give the school? What ecological values does
it have?

•

Where will the project take place?

•

How will you transform the space?

•

What materials will you need? Can you find
ways to keep the project low-cost and use
materials you already have?

3. Discuss the concept of school naturalization.
What do students want in their outdoor
environment? How does school naturalization
contribute to promoting biodiversity and
school sustainability? Why is it advisable to
choose native plant species?

•

How will students interact with the new space?

•

How does it benefit local flora and fauna? Does
your project increase or protect biodiversity in
your schoolyard?

•

What kind of maintenance would the project
require?

4. Go through list of potential project ideas.
5. In groups of four, students plan out a school
naturalization project and make a poster to
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More Sustainable Learning Ideas:
Species-At -Risk in our own backyard
Do research on Species-At -Risk in New Brunswick. Find out
about what is being done to protect the species. Write a letter to
your MLA and MP about the endangered species, urging them
to increase or continue conservation measures. For more
information, go to http://www.gnb.ca/0078/SpeciesAtRisk/
index-e.asp, or contact Nature N.B. and CPAWS
(www.naturenb.ca; www.cpaws.org).
Bald eagle
Canada lynx
Eastern cougar
Harlequin duck
Leatherback
turtle
Maritime
Ringlet
Peregrine
falcon
Piping Plove

Anticosti
aster
Bathurst
aster
Lousewort
Pinedrops
Pipewort
Quillwort
St. Laurence
aster
Twayblade

Forest Research
Forests have supported communities,
families and individuals for centuries.
Through direct employment, access to
food supplies and as shelter, forests are
an important component of everyday
life. Prior to European settlement, the
forests of New Brunswick would have
been dominated by hardwood trees.
Some of these trees, that are now rare,
include Black Ash, Basswood,
Butternut, American Elm and
Ironwood. The mature hardwood
forests typical of the Saint John River
Valley only occupy 0.8% of their
original range. Research how the
biodiversity of forests in NB has
changed throughout history? What are
some ways we can use forests as an
economic resource without destroying
biodiversity?

Sprout an acorn!
Collect acorns and butternuts in
the fall and put them in some
moist peat moss in the freezer.
Then in March plant the nuts in a
pot and place near the window.
Water regularly. Acorns will
sprout within a month and grow
quite quickly. The butternuts may
take longer. Once the soil thaws
out, you can plant all the seedlings
out in a garden bed to allow the
trees more time to grow. Or you
can plant the trees directly in a
permanent spot provided they are
well marked and protected. Your
class could even start a small tree
nursery for the school and
community.

An invitation to the feathered friends
Build a nesting box to increase the bird population at your
school. The dimensions are perfect for chickadees,
swallows, bluebirds, titmice, wrens, and
nuthatches but exclude the invasive starling.
Instructions (from Greening School Grounds)
• Cut 2 pine boards: 1 x 6 x 28.5 ” & 1 x 5 x 22 ”.
• Cut the first (longest) into 3 panels: 7.5 ” (top),
9 ” (front), and 12 ” (back). Cut the second into 3
panels: 4 ” (bottom) and two 9 ” sides.
• Screw together panels with 2 ” coated flat-head screws.
• Drill a 1.5 ” diameter entrance hole 1 ” from the top of the front
panel.
• Affix the nesting box 6-10 feet off the ground.
•Unscrew one panel to clean out the nesting materials every fall.
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Appendix I- Curriculum Connections Index
Subject Grade
Science

6

Curriculum Outcomes

Activities

107-6 provide examples of how science and technology have
been used to solve problems around the world

1.1

107-12 provide examples of Canadians who have contributed to
science and technology

1.1

108-5 describe how personal actions help conserve natural
resources and protect the environment in their region

2.1, 2.2, 3.2, 4.1, 4.2,
5.1

204-1 propose questions to investigate and practical problems to 2.2, 3.2, 4.2, 4.3, 4.4,
solve
4.5, 5.3
205-1 carry out procedures to explore a given problem

2.2, 3.2

205-7 record observations using a single work, notes in point
form, sentences and simple diagrams and charts

2.1, 2.2, 2.4, 2.5, 3.1,
3.2, 4.1, 4.2, 5.1,

206-1 classify according to several attributes and create a chart
or diagram

2.2

206-9 identify new questions or problems that arise from what
was learned

2.1, 2.2, 2.4, 2.5, 3.1,
3.2, 4.1, 4.2, 4.4, 5.3

207-2 communicate procedures and results, using lists, notes in 2.4, 2.5, 5.1,
point form, sentences, charts, graphs, drawing, and oral language

7

300-12 describe how microorganisms meet their basic needs,
including obtaining food, water, and air and moving around

2.3, 2.4, 2.5

300-19 examine and describe some living things that cannot be
seen with the naked eye

2.3, 2.4, 2.5

303-30 identify and explain different factors that could lead to a
decrease in electrical energy consumption in the home and at
school

4.1, 4.2, 4.3, 4.4, 4.5

111-5 describe the science underlying particular technologies
designed to explore natural phenomena, extend human human
capabilities, or solve practical problems

1.1

111-6 apply the concept of systems as a tool for interpreting the
structure and interactions of natural and technological systems

2.3, 2.4, 2.5, 5.1

112-4 provide examples of Canadian institutions that support
scientific and technological endeavours

1.1

113-11 propose a course of action on social issues related to
science and technology, taking into account personal need

2.1, 2.2, 2.4, 2.5, 3.2,
4.2, 4.4, 4.5, 5.2, 5.3
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208-2 identify questions to investigate arising from practical
problems and issues

2.1, 2.2, 4.1, 4.2, 4.4,
5.3

209-4 organize data, using a format that is appropriate to the task 2.2, 2.4, 2.5, 5.1
or experiment

Social
Studies

6

8

210-12 identify and evaluate potential applications of findings

2.1, 2.2, 3.2, 4.1, 4.2,
4.3, 4.4, 5.3

211-5 defend a given position on an issue or problem on the
basis of their findings

2.1, 2.2, 3.1, 3.2, 4.1,
4.2, 4.4, 4.5, 5.3

304-2 identify the roles of decomposers in a local ecosystem,
and describe both their diversity and their interactions

2.3, 2.4, 2.5, 5.1,

306-3 describe interactions between biotic and abiotic factors in
an ecosystem

2.4, 2.5, 5.1,

306-4 identify signs of ecological succession in a local
ecosystem

5.1

310-3 classify various types of soil according to their
characteristics, and investigate ways to enrich soils

2.4, 2.5

6.2.2 assess the relationship between culture and the
environment in a selected cultural region

3.3

6.2.3 compare the use of resources and sustainability practices
between Canada and a selected country

3.3

6.5.3 take age-appropriate actions to demonstrate an
understanding of responsibilities of being a global citizen

2.1, 2.2, 3.1, 3.2. 3.4,
4.2, 4.4, 4.5. 5.2, 5.3

5.2.6 discuss an environmental issue that impacts directly on
Atlantic Canada and the global village

3.3

1.4 link human activity to the natural resources of the Atlantic
region

3.2, 3.4

4.6.6 evaluate the environmental effects of technology in the
resource industries in the Atlantic region.

4.4

5.2 examine and analyse how Atlantic canadians are members of 4.3
the global community through different interconnected systems
5.3.3 identify student activities that contribute to global
citizenship
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Appendix II - Activity Index
Module

Activity
Number

Activity Name

Page
Number

1- Steps to
Sustainability

1.1

Sustainable School: Introductory Reading Activity

7

2- Waste
Generation

2.1

Waste Walkabout: Dirt up the garbage on your school

14

2.2

Personal Assessment: My daily garbage

16

2.3

Introductory student reading: The magic of compost

21

2.4

Experiment #1: Outdoor composting

23

2.5

Experiment #1: Indoor composting

27

3.1

Preliminary school assessment: Water walkabout

33

3.2

Personal assessment: Water you using everyday?

35

3.3

Water solutions around the : Catching raindrops in
Nicaragua

40

3.4

Don’t flush it all : Toilet Dams

42

4.1

Preliminary school assessment: Energy Walkabout

48

4.2

Personal assessment: Energy use clock

50

4.3

Assessing food miles: Where in the World is your food
coming from?

53

4.4

My personal actions

56

4.5

Promoting energy conservation

59

5.1

School grounds biodiversity assessment: What’s growing
on?

64

5.2

School-ground naturalization: Backgrounder

69

5.3

Greening the schoolyard: Student planning process
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3- Water Usage

4- Energy
Consumption

5- Schoolyard
Biodiversity

75

