Green School Hubs for a Transition to Sustainability

Elise Houghton 

We wanted the book on Schools as Community Hubs to include at least one extended account of
how schools can act and are acting as community hubs. That is what Elise Houghton provided
with respect to environmental education. “Greening” schools provide a perfect example of a
whole new field of learning that has grown from the contributions and insights of dedicated
practitioners and thinkers as well as from the work of a small but growing cohort of professional
environmental specialists inside education systems. Governments in Canada have lagged behind
in the area of environmental literacy. Although some progress has been made in getting
environmental education into Manitoba and Ontario curricula and programs, anxieties in the
multi-national world of resource extraction and agri-business are doubtless responsible for a
muting of the urgent need to address climate stability, environmental resilience and sustainable
energy in what Canada’s future citizens learn daily. Enter the new relationship between local
schools and local communities. It is here that the reciprocal school-community hub concept is
beginning to take hold. This is often attributable to the efforts of a small, dedicated group of
educational leaders at the local level. In these efforts, Toronto may be leading the way in
Canada with Richard Christie and the EcoSchools Program at the Toronto District School
Board (TDSB), and Sunday Harrison with Green Thumbs/Growing Kids at the school community
level. Change is coming from the interactions of schools and their neighbours setting up local
sustainability projects. Some work on a volunteer basis, some raise funds independently and pay
to staff their projects, others benefit from a gradual increase in support from within the
educational bureaucracy. All of them are important contributors to the integration of
environmental projects into what is done and learnt in school. We can see the dream of
transforming all our schools into places of green learning and practice beginning to take
shape in reality. But full-service community schools will need to follow "green hub" schools'
example by rooting themselves in community interactions if they are to become genuine hubs for
social development and the production of Really Useful Knowledge (to use the language of the
great radical tradition). D.C.




 Introduction

		With even a brief look into our environmental predicament we find scientists, environmentalists and social commentators describing our record-size human population's 'ecological footprint' on the planet as nothing short of a crisis. How then, it would seem timely to ask, can schools contribute to involving kids in creative environmental problem-solving?  

		In this article we will explore how local schools can – and indeed already do – play an emerging role in the transition to a healthy, sustainable future.  We will highlight some of the many ways that schools – teachers, students and staff – are interacting with parents, community members, organizations and local culture to create “green community hubs.” Through the introduction of environmental programs, projects – and more recently, more extensive partnership-based initiatives –  schools are demonstrating their unique capacity to provide hands-on learning, new kinds of community interaction, and models of environmentally sustainable practice. 

		Environment-conscious actions do not stand alone. They are the product of a growing philosophy within education that healthy people need actively to learn how to maintain the health of the natural environment on which they depend. This philosophy animates the work of environmental educators across many different disciplines.

		Before sampling the diverse range of activities that are helping schools become green learning hubs in communities, however, it is useful to have some background into the influences that both encourage and inhibit environmental learning. On one side are the evolving culture of environmental and sustainability education within mainstream public education, the work of educators and citizens calling for policy support and more coherence and status for this type of learning – and some official support in important places. On the other side is the tension between the assumptions of education that prepares students to be participants and consumers in a global growth-based economy, and the physical limits of the earth's resources and ecological tolerances. This tension is reinforced by an insufficient public understanding of the interplay among several large-scale issues of the day, including energy, climate change, economic uncertainty, and a global loss of biodiversity and ecosystem resilience. 

		Remarkably, green school hubs can address all of these critical issues. They can give students and communities a chance to participate in learning how we as a society can produce energy sustainably, mitigate climate change, become more locally self-sufficient, and protect the species and dynamic ecosystems on which we depend for life.

Schools and Our Environmental Future

The constituency for global change must be created in local communities, neighbourhoods, and households from people who have been taught to be faithful first in little things. 
                                                                                                   - David Orr

 		In his “Hubs not Hulks” essay, David Clandfield reminds us of the great value of local schools in enriching community life. He rightly emphasizes just how important these neighbourhood assets are to so many social and educational outcomes. The notion of schools as community hubs invites us to look at how they are functioning not only educationally and socially, but also environmentally – as green school hubs. The dynamic of educational “permeability” or flow among school, classroom and neighbourhood in environmental learning is becoming stronger. Partnerships among local groups, organizations, school boards, granting institutions, educators and individuals are resulting in ideas and resources for schools that stimulate exciting combinations of new thinking and authentic, hands-on learning. Thoughtfully constructed classroom projects are providing students with unique opportunities for “out of the box” learning that sends them out to learn – and teach – in their communities.  More and more, educators are learning the value of integrating environmental perspectives into standard educational fare. But given the scientific news on the state of the environment, it is clear that education has the potential to play a far more effective role in creating new generations of environmentally conscious – and effective – citizens.

		Before we explore greeen school hubs, however, readers less familiar with the field of environmental (and more recently sustainability) education may benefit from a brief introduction to its evolution. 

Environmental Education – Some Background

		Environmental education (“EE” to its practitioners) has been a “non-mandatory” area within formal education for nearly half a century. It is a field which emerged from the passions of individual educators for the natural world, and a wish to help children understand, appreciate, enjoy and care for it. Without formal frameworks for delivery, the quality and scope of environmental education in the classroom has been largely dependent on the knowledge of individual teachers. 

		Given the multi-faceted nature of human-environment relations, EE is inherently interdisciplinary. An environmental focus has proved to be an excellent way to teach everything from the “hard science” of how the Earth's biological and physical systems work, to research into environmental problems, to social skills required to negotiate environmental solutions. EE strives to connect children to “the world outside the school,” both natural and built. It lets them explore species and ecosystems, water, energy and resource use, the wonders of nature's works, and the workings of human enterprise. Research has confirmed that environmental education is good education: a large-scale study done in the United States concluded that students who used the environment as a context for their learning performed better on standard tests across subjects than their peers (Closing the Achievement Gap, www.seer.org). 

		By inviting the children of our globalized, technological age to assess human-nature relations in a wide range of contexts, EE can help them understand how their actions and choices have consequences for the future. By engaging them in critical, creative thinking and problem-solving, it can give them a opportunity to actually imagine and re-design a future that now seems trending towards inequality and unsustainability.  

		Lastly, environmental education is practical. It engages children in hands-on learning, applied knowledge, and real-world projects in school, school gardens and the community beyond.  


Education vs. Sustainability?

A great change in our stewardship of the earth and the life on it, is required, if vast human misery is to be avoided and our global home on this planet is not to be irretrievably mutilated.
                                           – 1,700 Scientists in the Scientists' Warning to Humanity, 1992
				
The Problem of Unsustainability: Curricular “neutrality” and the status quo

		As author and renowned environmental educator David Orr once began a commencement address:

	If today is a typical day on planet Earth, we will lose 116 square miles of rainforest, or about an acre a second. We will lose another 72 square miles to encroaching deserts, as a result of human mismanagement and overpopulation. We will lose 40 to 100 species, and no one knows whether the number is 40 or 100. Today the human population will increase by 250,000…and we will add 15 million tons of carbon to the atmosphere. Tonight the Earth will be a little hotter, its waters more acidic, and the fabric of life more threadbare.

 		For decades it has been apparent that the world's most educated countries' consumption – of fossil fuels, resources and short-lived goods rapidly converted to waste and pollution – is undermining the integrity of our planet's life-support systems. World population has now reached 7 billion, up from 1.6 billion a mere century ago. Our fossil-fuelled global economy has expanded by a factor of 30 over the last century. Humanity in its numbers and its ever-expanding wants is pushing the tolerances of many of the earth's systems. Climate change is advancing more rapidly than many scientific experts had predicted. In 1980 William Catton cautioned that our industrial society had already put the human species into an ecological state known as “overshoot.”  We are overdrawing on nature's bank account. In his essay entitled “Fools Paradise,” author Ronald Wright advises us to take heed of the many historic civilizations that have become “victims of their own success after wearing out their welcome from the natural world.”  In short, we have become unsustainable.  Consuming and polluting, we are pushing the Earth's tolerances ever closer to the edge. 
		Yet if today is a typical day, it is possible that young people in school will learn very little about how the future they face is rapidly changing, or how they might cope with environmental change. Our education systems are an essential ingredient of our economic system.  They provide young people with a good background of knowledge and skills to participate in the global economy. They do not, however, provide more than a fragmentary investigation into the effects that our style and intensity of economic development have on the earth's natural systems.  It is not unfair to say that the Ontario curriculum still largely educates for the realities and aspirations of the 20th century.  This is true despite all the scientific evidence of global environmental stresses on our planet’s forests, oceans, soils, species, fresh water and particularly our atmosphere which plays a major role in climate regulation. It is the task of K-12 education to maintain the social and economic status quo. 

		The Ontario curriculum places a heavy emphasis on economic values and careers and the role of and rights of “consumers” in society.  Reading the curriculum with a critical eye, however, reveals that it takes a neutral position on the existence of global threats such as climate change and the loss of biodiversity. Effects of and possible remedial actions for isolated environmental problems are considered: causes of our multi-faceted global environmental dilemma pointedly are not.  In the grade 10 science curriculum, climate change, arguably the biggest threat to the stability of the planetary equilibrium which supports life as we know it, is simply described as a phenomenon due to “the enhancement of the greenhouse effect.” No human agency is indicated in the definition. Students are invited to assess “both negative and positive effects of climate change on human activity and natural systems,” to look into the increased number of smog days in Ontario due to climate change (a misleading distraction, given the far more serious repercussions such as violent weather, rising sea levels and desertification that merit attention), and to discover how the melting poles might affect shipping (suggesting an ice-free Arctic is a potential positive development, ignoring it as a dangerous climate-destabilizing negative factor).  

		In the grade 10 science curriculum, the contribution of fossil fuel combustion to human-enhanced climate change is described as a “popular theory” rather than a scientific consensus, as is the notion that increased carbon dioxide in the atmosphere contributes to rising global temperatures and more violent weather.  Students are invited to assess “the effectiveness of some current individual, regional, national and international initiatives that address the issue of climate change” including the Intergovernmental Panel on Climate Change (IPCC). Unfortunately, the pronouncements of the IPCC are not included to introduce this problem, or portrayed in any way as a grave warning. Coal burned for electricity generation is described as “polluting,” but not as a significant conributor to climate change.  Public education avoids taking a stand on controversial topics such as climate change by leaving students to draw their own conclusions from their research. In the face of a global environmental crisis, how should we judge the morality of this kind curricular “political neutrality” which skirts the urgent nature of climate change entirely and maintains the status quo by avoiding an equal examination of the “positive and negative impacts” of economic growth, globalism and consumption.  Educational “neutrality” on environmental threats is an economically-influenced political stance of which we should be aware.

		Another sample curricular issue is biodiversity. Despite the fact that scientists observe a loss of biodiversity due to human activity on a scale some now refer to as a “sixth extinction,” we continue to educate about biodiversity as though it was important to “ecosystems,” but not to anything more essential to life on a larger scale. Nor does curriculum yet invite student research into the essential nature of the Earth's “ecosystem services” on which human well-being utterly depends.  Biodiversity is mentioned only four times in the grade 9-10 Science curriculum, only once in terms of “importance.”

		In the study of biology, the Grade 11 science curriculum sticks with the traditional phrase, “the diversity of living things.” This approach lends itself more easily to teaching the topic of biodiversity as a useful exercise in species-sorting classification than as an exploration of the dynamic interplay of life forms on Earth. The effects of human activity on biodiversity are offered for investigation as equally beneficial or harmful, with no weight of judgement on either side. A learning expectation that requires consideration of  “the negative and positive effects of climate change” includes as a suggested teaching example the notion that longer growing seasons caused by climate change may be of possible benefit to both agriculture and to biodiversity. There is no countering suggestion to examine the negative effects of climate change on species, or on wild or agricultural biodiversity. The curriculum also curiously mentions that “artificial selection technology” and “selective breeding” of agricultural crops have opponents who might see these age-old practices as harmful to biodiversity; it does not, however, invite exploration into the “negative and positive effects” of industrial agricultural  mono-culture crops, or the thinking of opponents of genetically-modified organisms as these two topics relate to the health of global biodiversity.

		An in-depth analysis of the tone and approach of the curriculum in relation to environmental issues would take far more space than is available here. Nonetheless, the curricular position taken on environmental issues, while conforming to the “political neutrality” that is the hallmark of educational policy, should be of concern in the face of our enviromental crisis and the inadequacy of our education systems in preparing students to address it.  Educational philosophy suggests that education should not have prescribed outcomes, that education for any designated goal constitutes indoctrination. But a curriculum that invites students to consider the “negative and positive effects” of climate change and renewable energy, but not of economic growth, consumerism, globalization, fossil fuel use, or genetically modified organisms is not, in fact, neutral. Environmental issues are “controversial” because they challenge dominant economic paradigms that education itself is does not have the freedom to challenge. Our environmental crisis is unique in the history of education (and, some might claim, in no small part its product). Is it time to question the morality of educational “status quo  neutrality,” and ask if it serves the best interests of students and resilience of their future world, or of the economy they are being educated, uncritically, to join. 

What Does Sustainability Mean?

		Sustainability, in a way, is a straightforward concept.  It means the capacity to endure. It means the ability of people to keep doing what they are doing, or of a system to function, without undermining the capacity to continue that activity.  In a physical sense today, sustainability has come to have the expanded meaning of living within the carrying capacity of the earth's ecosystems that support all species, human society and the human economy. In more complex philosophical, political and social terms, it has come to include learning, deciding and acting on change which would reduce humanity's “ecological footprint.”

		A first requirement of sustainability is an assessment of the state of the world's systems and species, identification of problems that affect them, the causes of those problems, and recommendations as to what would maintain or restore system health and resilience.

		A second requirement is human willingness to recognize and face the potential consequences of unsustainability, learn what is needed to reverse it, and cooperate to bring about necessary change. In this sense, sustainability poses a unprecedented challenge to democracy, to business, to governments, to education and to individuals world-wide as to what kinds of investments in change are effective, affordable and acceptable.  To education systems, sustainability presents the challenge of deciding if they are ready to move from educating for the status quo to educating for a thus-far laregly unacknowledged environmental crisis.




























	
	Sustainability: Can Education Help Achieve It?

“Sustainability” is a frequently used word of late. It has come to denote a workable dynamic among three key factors: the wellbeing of people (society), the things they do to meet their wants and needs (economy), and the resilience of the Earth's systems as they support the current mix of species including humans (environment). Both society and economy are constrained by the environment. (http://en.wikipedia.org/wiki/Sustainability) 

Sustainability as a concept aappears in more recent versions of the Ontario curriculum, most frequently used to describe the use of resources or energy, and sometimes paired with the notion of “stewardship.” 

 The emphasis and teacher training devoted to sustainability within education will depend on the urgency with which messages are directed at policy-makers to support this goal.




	We know from world scientists what factors make up our self-created environmental predicament. We also know, if we look, that we have choices among a wide variety of available solutions. Our options now are to educate ourselves and our younger generations to act towards becoming more sustainable – or to continue down the unsustainable path we currently travel. 

		If we insist on educating for the conditions and aspirations of the last century, or even for the current economic and social status quo, it is not an exaggeration to say that we are pitting our education systems against future sustainability.  Educators, parents and concerned citizens would do well to examine the degree to which the “political neutrality” of curriculum is in fact heavily skewed to support the assumptions and goals of global capitalism over the emerging paradigm of humanity in balance with planetary boundaries.  Education that fails to provide a basis for human wisdom on a fragile, finite planet future amounts to a case of education vs. sustainability.



The 'Big Three' Environmental Challenges

		To many of us as individuals or educators, the number and variety of today's environmental problems can seem somewhat daunting. Deciding which ones might make appropriate lesson material for young students, and how to teach them, is not always straightforward. One possible way of preparing to teach young people about their environmental future is to take stock of “big picture” issues that both affect and are affected by everyone – and also have direct connections to one another.  In this section we will discuss three particularly significant changes we see unfolding in this 21st century, that are intimately interconnected, and will affect humanity on a global scale as well as at the local level. Each of these issues is a result of the way we in the developed world live our day to day lives: by our intense resource use, our consumption habits, how much we drive, how we heat our homes, where our food comes from, how much we fly, how much we waste. These three issues are:
 
		human-induced climate change
		record losses of global biodiversity
		an expected decline in this century of the availability of cheap oil (also referred to as the halfway point of global supply, or “peak oil”).
 
		Civilization requires a stable climate to ensure an agriculture-dependent food supply and tolerable living conditions temperature-wise and weather-wise; humans depend on biodiversity to provide the essential “ecosystem services” that keep our living planetary systems functioning; and industrial society has become completely dependent on oil (a non-renewable resource) for the growth of the global economy that provides most of the necessities, comforts and luxuries of our lives.
 
		Because we have the ability to make a range of informed choices, we have the option of considering each of these issues as an opportunity for learning and change.  What we choose to do and teach about them will affect the way our children's future unfolds along with this still-young century.  One way of approaching challenging topics of this kind is to set them in a positive light as possible environmental goals, and consider for each of them the knowledge and decisions that would make their achievement possible.  The three goals are:

		Climate Stability
		Ecosystem resilience and biodiversity
		Sustainable energy and resources

		If we determined that these were essential areas of learning to address within formal education, we would need to understand the facts, the implications and the possibilities of sustainable change for each.  Each has economic implications due to a need for both new approaches to material consumption and greenhouse-gas generation, and investment in new ways of doing things. This makes the teaching of these “change” concepts a matter of political will and policy change.  Educating future students for sustainability will require new knowledge, a new look at educational philosophy that divorces learning from social change, and a close look at what “political neutrality” actually means in the coverage of enviromental and sustaiability topics in the curriculum for the current economic status quo. 

Climate Stability     

	Here are two statements from the Grade 9-10 Ontario Science Curriculum. Consider their language and placement:  		
		People have the responsibility to assess their impact on climate change and identify effective courses of action to reduce this impact. (p. 69 - This statement is listed as a “big idea” in the Introduction to the Grade 10 Academic Science course   It is not, however, borne out in any of the course learning expectations where students would actually be invited to do this.)
		Investigate a popular hypothesis (author's emphasis) on a cause-and-effect relationship having to do with climate change  (e.g., the combustion of fossil fuels is responsible for rising global temperatures; the concentration of atmospheric CO2 is responsible for rising global temperatures; global temperatures have been on the increase since the industrial revolution; the severity of cyclones, hurricanes, and tornadoes increases as atmospheric temperatures increase) (p. 77 – This is an actual learning expectation in Grade 10 Academic Science, of which climate change is the fourth strand. It refers to human impact on climate change as a “popular hypothesis” and not an issue of scientific consensus and urgent concern identified by the majority of world climate experts.)

		World oil demand for 2010 was estimated at close to 86 million barrels of oil per day.  Ontarians alone consumed some 15 billion litres of gasoline in 2008. Canada has 375 fossil- fuelled power plants (http://atlas.nrcan.gc.ca/site/english/maps/economic/energy/GenerationStations).  In simply considering these two Canadian sources of greenhouse gas emissions, it's difficult to imagine the total amount of fossil carbon that our ordinary behaviour pumps unceasingly into the atmosphere.  

		The world needs a serious re-think on fossil fuel consumption: oil, coal and gas. Yet governments are unwilling to take on the world's biggest and most profitable industries. When the world's nations deliberated for two weeks at the most recent UN global conference on climate change (COP 18) in Doha, Qatar in December 2012, they achieved little progress other than extending the Kyoto Protocol (an agreement from which Canada is the sole country to have formally withdrawn) for several years, confirming the goal of keeping a rise in global temperature below 2 degrees Centigrade, and agreeing that for the next “big” climate conference in 2015, that  all countries – both developed and developing – must make legally-binding climate commitments.  They felt satisfied that this new process for a “single track” agreement offers a chance of  leading to an outcome with legal force “applicable for all” starting in 2020. This is slow progress in urgent times. Some climate watchers (NASA's James Hansen and Christina Figueres, executive secretary of the UN framework convention on climate change) consider a further 2-degree increase to be dangerously high, and insist there should be a target of one or one and a half degrees Celsius. But there is heavy political resistance to committing to clear targets for greenhouse gas emissions reductions, even for a two-degree goal. The politics of economic growth restrains both the regulating of emissions and the teaching of new knowledge and behaviour that would reduce ecologically harmful consumption.

	Climate change is now included in the Ontario curriculum as a neutral topic for students to discuss in relation to various scientific and technical processes (6 mentions in the elementary science curriculum, 37 in the grade 10 science curriculum, where it is was recently added as a dedicated 'strand,' 4 mentions in grade 11-12 science).  Many schools are becoming engaged in actions which are suggested to reduce greenhouse gas emissions.  

		What is less likely to be offered for study in school is the carbon intensity and greenhouse gas emissions contributions of every aspect of the current economy: of globally-traded goods and food, short-lived consumer products, gasoline powered cars, buildings with little insulation, air conditioning, travel and entertainment, industrial agriculture (pesticides, herbicides, fertilizers, fuel, processing, freezing), packaging and waste, oil extraction from the Alberta oil sands and other “non-conventional” sources.  

Global warming - an increase of the earth's average temperature as a result of the enhancement of the greenhouse effect.  The rise in temperatures causes corresponding changes in other aspects of climate.
	⁃	From the Glossary, Ontario Science and Technology Curriculum, Grades 1-8


Text 1: There is no mention of human agency in this definition of global warming provided in the Ontario elementary science curriculum.
There is no mention of human agency in this definition of global warming provided by the Ontario elementary science curriclulum. 
		There is little human agency in curricular discussions about environmental environmental problems. Issues, as described, are attributed to various “factors,” but the noun “cause” is genrally avoided. Yet it is only by a recognition of our fossil fuel-carbon dioxide emissions problems that we can begin to learn, as a society, to solve them. Climate change will be the focus issue and centre of heated debate of this century: universal education that allows students to grapple with solutions for decarbonizing societies could make a major contribution to stabilizing the atmosphere and avoiding dangerous climate change and its consequences. But the economic goals of education remain wary of the ecological goals of sustainability: is it politically possible to reconcile them?  This is a debate that urgently needs to be staged.

	While not the topic of this writing, it is worth mentioning in passing that climate change is now recognized by governments as a major security issue due to the disruptions it is expected to cause to global water supplies, soil and agriculture, sea levels, and the habitability of many areas. Climate-induced human migration is expected to add to other present-day causes of social unrest. Meanwhile, our students are left to ponder their own conclusions from their research into the “positive and negative effects” of a rapidly warming world. “Action” is a concept that stands in opposition to curricular neutrality. 


Environmental Resilience and Biodiversity

		The term “biodiversity” has been introduced into the Ontario curriculum over recent years, advancing learning somewhat towards the idea of interdependence of species as part of ecosystems, and their dependence on a healthy environment for sustenance and habitat, rather than simply their classification.

 		Earlier in this decade, the Millennium Ecosystem Assessment (MA), the work of 1,360 experts world-wide, assessed the consequences of ecosystem change for human well-being.  The Assessment report begins by reminding readers that ecosystems are not merely objects of scientific scrutiny but providers of dynamic life-sustaining functions for all species including humans, and that our industrial culture's practices affect them profoundly.  Here are some striking quotes from the MA's systhesis report: 
	
		Everyone in the world depends completely on Earth’s ecosystems and the services they provide, such as food, water, disease management, climate regulation, spiritual fulfilment, and aesthetic enjoyment. Over the past 50 years, humans have changed these ecosystems more rapidly and extensively than in any comparable period of time in human history, largely to meet rapidly growing demands for food, fresh water, timber, fiber, and fuel.  (Summary for Decision Makers, p. 1) 
		Approximately 60% (15 out of 24) of the ecosystem services examined during the Millennium Ecosystem Assessment are being degraded or used unsustainably, including fresh water, capture fisheries, air and water purification, and the regulation of regional and local climate, natural hazards, and pests. 
		The challenge of reversing the degradation of ecosystems while meeting increasing demands for their services can be partially met under some scenarios that the MA has considered, but these involve significant changes in policies, institutions, and practices that are not currently under way  (p. 1, author’s italics).

		In other words, we are not currently doing or educating for what we need to do to maintain and sustain the life systems on which our students' and our children's future depends.  Could this be enough to prompt a re-examination of some of the economic assumptions and learning expectations of public education?  Is there a role that communities might play in allowing this remarkable document better to inform education policy? 

	Sustainable Energy and Resources and Peak Oil

		This category includes considerations of our industrial economy's current quest for maximizing economic growth through rapid consumption of such non-renewable resources as metals, as well as of carbon-releasing fossil fuels (coal, oil, gas) as principal energy sources.  The scale, complexity and wealth of our current society is possible only because of the vast amounts of fossil fuels, and in particular oil, that global society has consumed daily over the past century (estimated global oil consumption for 2010:  86.6 million barrels per day – IEA quoted in business.rediff.com/.../slide-show-1-worlds-10-biggest-oil-consumers.htm).

		 Oil, a familiar product we perhaps take for granted, is an astonishing source of energy. Consider this: the energy content of one barrel of oil is equivalent to twelve years of adult labour at forty hours a week.  It is easy to forget that it is the oil and energy we consume that allow us to educate our children for careers of non-manual labour – and indeed free children from productive work during the twelve years of their education. The global “information economy” for which we educate our young people is maintained by the daily pumping of vast quantities of oil through our economy and transportation systems, with its resulting greenhouse gas emissions into the atmosphere. Accumulating since the dawn of the Industrial Revolution in the 1750s, atmospheric greenhouse gases are now higher than they have been in 650,000 years. 
		
		Can we imagine education that recognizes, as world energy experts now do, that the global supply of oil is projected to reach its half-way production point early in this century, and  decline in relation to still-growing industrial demand and population growth over the 21st century, with foreseeable consequences? (For more on this topic, browse scientifically reliable sources on 'peak oil,' e.g., http://ngm.nationalgeographic.com/ngm/0406/feature5/). The rising cost of fossil fuels, and ideas about a transition to a new mix of renewable, non-fossil, non-carbon forms of energy, will be at the centre of much political and economic debate.  Can communities help all students' education include consideration of less energy intense, resource intense lifestyles, and ways to become co-creators of a new kind of more ecologically sustainable economy?  


Greening Education, Greening Schools:  
Public Call - Official Support

Our informal and formal education systems and the values they promote 
are at the very heart of our unsustainable lifestyles and practices.
                                                   – Gord Miller, Ontario Environmental Commissioner

	Until the 1990s in Ontario, there was little official support for EE other than for outdoor education professionals who ran excellent, well-funded programs in dedicated centres around the province.  Environmental education in school classrooms was largely an interest supported only by self-selected teachers. Those who took a keen interest and wished to share it with others formed a teachers' association called the Ontario Society for Environmental (OSEE). 
	
	In the late 1980s the (former) Toronto Board of Education created a new position of Environmental Education Officer. The presence of this one staff person catalyzed and nurtured the growth of a network of teachers, parents and students who wished to be more consistently involved in environmental activity in schools. 
	
	In the late 1990s the newly-elected provincial Conservative government made two major moves in formal education: they amalgamated Ontario school boards into far larger ones, and they issued a complete new provincial curriculum. In the process, the high school Environmental Science course was eliminated, as was Media Literacy.  Many teachers felt the overall environmental content of the curriculum had been reduced in both quality and quantity. Enrolment in university-level environmental studies programs soon began to drop. Early in 2000 a group of educators and others concerned about environmental literacy gathered at York University to discuss the creation of a new network of environmental education supporters. This group became Environmental Education Ontario (EEON), a charitable non-profit dedicated to advancing the quality, scope and status of environmental learning in Ontario.  After a year-long consultation with 17 public sectors across the province, in 2003 EEON published a “public strategic plan for environmental and sustainability education” entitled Greening the Way Ontario Learns (available on line at www.eeon.org). It laid out outcomes, needs and strategies for a wide range of actions which would support and improve environmental literacy across society, including formal education. Widly distributed to decision-makers and government ministry staff, the plan was ultimately to inform provincial government support for EE in schools.

	Another action that led to improved status for environmental learning was the formation in 1997 within the newly amalgamated Toronto District School Board of a group that called itself the Metro Working Group on Environmental Education and Practice.  This ad hoc committee met for six months to formulate an environmental education policy framework for the new board. Members presented the framework to school board representatives and the provincial Local Education Improvement Committee (LEIC) early in 1998. It called for the creation of an environmental education policy and a new position or department that would support environmental learning in this greatly-expanded school board.  In the spring of 1999 the Toronto District School Board (TDSB) announced the appointment of a head of the newly-created department of Environmental Education. Since that time, the (since renamed) Department of Ecological Literacy and Sustainable Development, still under the exemplary direction of Richard Christie, has become a model of leadership in schoolboard-based environmental and sustainability education. It has also been instrumental in the development of two successful programs, the TDSB EcoSchools Program, and, working with a group of partners and funding from the federal Climate Change Action Fund, the Ontario EcoSchools program (more details on EcoSchools below).

	The Department of Ecological Literacy and Sustainable Development entered into a partnership and staff-sharing arrangement with Evergreen to transform schoolyards into greener, naturalized and sometimes even food-growing “learning grounds.” Assisted by his own growing staff, Christie continues to report an  impressive list of achievements in energy savings, green school design, climate change action planning, waste reduction, and a host of other green activities. Despite all its success, fifteen years into its uniquely effective experiment in environmental leadership, this department, lobbied into existence by concerned educators and citizens, remains the only dedicated environmental education department of its kind in a school board in Canada.  There may be a lesson in this fact: and it may be that environmental change and leadership will only happen when people and communities, working together, demand it. 
	
	Environmental Education Ontario, over the same decade, went to work at the provincial level to encourage the Ontario Ministry of Education to offer stronger support for environmental education in all the province's schools. They distributed their plan widely, and met with decision-makers to discuss possible changes in official approaches to EE. They became involved in the curriculum review process.  In 2004 EEON supported a second application to bring the Ministry of Education under the purview of Ontario's unique Environmental Bill of Rights (a first having failed). They invited their networks to participate in a letter-writing campaign to support the application. Despite strong public support, the government refused the application.  Provincial Environmental Commissioner Gord Miller, in his 2006 annual report entitled Neglecting Our Obligations, described the refusal as “disappointing and perplexing.” He wrote further, and forcefully, “Our informal and formal education systems and the values they promote are at the very heart of our unsustainable lifestyles and practices.” He recommended increased accountability for public education under the Environmental Bill of Rights.
	
	The following spring, possibly as a reaction to public pressure, the Ontario Ministry of Education announced the establishment of a new Curriculum Council. The first area they selected for review by the Council was environmental education.  A Working Group on Environmental Education was set up under the leadership of former Canadian astronaut Dr. Roberta Bondar. The deliberations of this group resulted in a June 2007report entitled Shaping Our Schools, Shaping Our Future, which laid out a set of 32 recommendations towards an “integrated approach to environmental education in Ontario.”  It was followed in February 2009 by a province-wide environmental education policy framework, entitled Acting Today, Shaping Tomorrow, unveiled at a 2-day Environmental Education Symposium offered in Toronto by the ministry. This policy framework “seeks to promote changes in personal behaviour and organizational practices that will allow us to minimize our ecological footprint, while also fostering greater community engagement in meeting that goal.”  Environmenal Education thus entered the realm of official provincial educational policy.  A Standards for Environmental Education in the Curriculum document was drafted; every curriculum document was henceforward to be reviewed for environmental content with every re-write. The Ministry hired EE staff, and made funding available for schools to engage in green initiatives. In due course, the Ontario government took on the staff funding for the Ontario EcoSchools program, increasing personnel from one to five, including a French language staffer. More details at http://www.ontarioecoschools.org/index.html


 	A lack of in-depth teacher training in the areas of environment and sustainability remains a gap in the delivery of environmental literacy. So does accountability. In the section of the EE policy framework document, Acting Today, Shaping Tomorrow, related to teacher training, the ministry proposes resources, training opportunities and “encouragement” of education faculties in addressing EE in teacher-training curricula. Unfortunately, without a requirement for accountability, measures of progress are not available. Another gap in the approach taken by the provincial environmental education policy framwork is that of extending environmental literacy from individual behaviour and school practices to the entire society.  This is a gap which schools operating as community enviromental hubs can help to bridge.

	 Approaching a five-year mark for the introduction of the Education Ministry's EE policy framework, it would be worthwhile to conduct research into how these commitments have affected consistent teacher upgrading in the field. An inquiry made at the outset of researching this article to the Ministry of Education on how they plan to track and report on their EE policy commitments and “status indicators” did not receive a response by publishing date.
	
	It is worth mentioning in passing that the period from 2005 to 2014 was designated by the United Nations as the Decade of Education for Sustainable Development (DESD).  During this decade, countries around the world were to deliberate on how and to what extent they would review curricula and school programs and procedures to integrate environmental learning and principles of sustainable development into formal education. It will be of interest to see if all of the Canadian provinces have more or stronger official support in place for environmental and sustainabilty education by the end of this period.  


 Schools as Green Hubs

		Despite the demonstrable disparity between the economic goals of education and the cautious progress of school-based environmental learning, there are many schools, school boards, educators, parents, organizations, programs and communities that engage students in a wide variety of hope-inspiring environmental projects. These initiatives take place in classrooms, environment clubs, school gardens, and whole-school settings. Some of them reach out into school communities for new knowledge, guidance, financial and in-kind contributions, volunteers – and the satisfaction of working together on building a more sustainable future, locally, a piece at a time. This section will offer samples from a range of approaches to school-community interactions. It will illustrate how schools act as green learning hubs that both influence and are influenced by their surrounding communities. We will begin with whole-school projects, move on to larger-scale programs that are the result of support from resources outside the school itself, and finish with classroom-inspired activities accessible to all teachers.

Toronto: Canada's Greenest School Board

	As mentioned above, the Toronto District School Board established Canada's first and only Department of Ecological Literacy and Sustainable Development in 1999.  In its 14th year as of this writing, the department has become far more than a typical school board instructional program. Under the leadership of Richard Christie it has evolved as a force for change across the entire school board, in policy, in programming, in facilities operations, in partnerships with outside organizations, and in environmental impacts. It is not an exaggeration to say that this department, by inviting the entire school board to become actively involved in hands-on greening initiatives, has made an enormous contribution to the creation of schools as “green hubs.”  Because of the work of this dedicated department, the Toronto District School Board has incontestably become Canada's greenest school board.
	
	In its early days the department collaboratively re-wrote a new TDSB environmental policy. Since that time, their accomplishments are too numerous to cover in this piece, but the following highlights give an idea of the scope of their influence for change. 
	
	Department leader Richard Christie instituted a new approach to school board environmental commitment with his creation of an all-department Environmental Policy Implementation Team (EPIT).  This widely representative group ensured that the whole board was involved in planning the greening of every aspect of its operations. Christie commissioned an energy audit for the entire school board to provide a baseline for planning future energy-saving improvements, maintenance, construction and conservation programs. His department surveyed all the schools in the new board, and discovered that over 150 out of 530 were engaged in school gardening, unbeknownst to one another.  To document this activity, they produced a beautifuly illustrated book (A Breath of Fresh Air: Celebrating Nature and School Gardens) on school ground naturalization and gardening, showcasing TDSB schools' diverse accomplishments. Christie led his staff in the creation and promotion of a board-wide EcoSchools program focused on energy conservation, waste minimization, school ground greening and ecological literacy. The program was introduced with a website, a set of resources and a certification process (bronze, silver and gold levels) to make it straightforward for all schools to become involved in environmentally-oriented learning and practice. By 2009 the department was asked to add an additional platinum level of EcoSchools certification to keep pace with the enthusiasm for school greening. By 2013, 426 of the TDSB's 550 schools were certified EcoSchools. 
	
	The department established a partnership with Evergreen, a national organization that supports the creation of healthy, green, naturalized spaces in urban areas and schoolyards, and began a staff-sharing relationship in Toronto.  They initiated, in partnership with a consortium of thirteen Ontario school boards, The Toronto Regional Conservation Authority (TRCA), York University and the federal Climate Change Action Fund, the creation of a provincial level EcoSchools program.  Ten years after its introduction, the Ontario EcoSchools program counted 1,801 participating schools in 51 school boards.
	
	The TDSB has constructed three LEED-certified (Leadership in Energy and Environmental Design)  “high-performance” green schools.
	
	A Go Green Plan (http://www.tdsb.on.ca/wwwdocuments/programs/ecoschools/docs/FINAL Go Green WEB – 2.pdf) issued by this ambitious department in 2010 set the next targets for making schools true educational hubs for environmental change. Focused on climate change, the plan opens with the question: “If climate change is one of the greatest challenges of the 21st century, what does that mean for us? ”  The Go Green plan proposes ten actions to make board schools a positive force for mitigating contributions to climate change. Three  actions involve planning to reduce greenhouse gas emissions from buildings, vehicle fleets and other sources; “quick starts” include installing solar panels on schools, making schools into “green energy hubs," and developing school ground market gardens; two last actions establish an Environmental Sustainability Community Advisory Committee and an annual Environmental Sustainability Report. 

	Following the approval of the Go Green Plan, the Department of Environmental Literacy and Sustainable Development evolved into a larger new entity, the TDSB Sustainability Office. Richard Christie was promoted to Senior Manager of Sustainability, head of a unique interdisciplinary department that includes teachers, EcoSchools team members, an engineer, facility services staff people, landscape architects and grounds staff.  By the spring of 2013, the TDSB had 233 kilowatts (KW) of photovoltaic (PV) solar arrays installed across twelve school  rooftops. One is at Kew Beach Public School in the east end of Toronto, which became one of the first seven TDSB schools to receive Ministry approvcal for a photovoltaic energy project.  This school stood out as the first joint parent council-school board project to be granted that recognition. The largest of the TDSB solar projects to date is a 43 KW setup, at Dr. Norman Bethune Collegiate. 

	But that's only the beginning. Christie's department has an ambitious application in to the Ontario Power Authority (OPA), under their Feed-In Tarif (FIT) program, to install an additional 45 megawatts (MW) of solar PV over some 400 schools. That's enough electricity to power 2,000 to 4,000 houses, depending on load. The arrangement to make school roofs available for the generation of solar electricity is part of a TDSB strategy to receive repairs and replacements for aging school roofs in exchange for providing sites for the solar panels.  In addition, part of the revenue from electricity generated  and sold to the Ontario utility will be directed into the Environmental Legacy Fund, for investment in future environmental projects. As of April 2013, here is the list of priority areas for this revenue: 
a) School-based projects
b) Professional development in ecological literacy for teachers
c) Professional development in energy management for caretakers
d) Information technology to support EcoSchools
e) Pilot projects related to the environment
f) Greening of the Board’s fleet of vehicles
g) A contingency fund for energy projects
h) The treatment of trees to protect them from invasive species such as 
the emerald ash borer

http://www.tdsb.on.ca/boardroom/bd_agenda/uploads/Apr_24_2013/Operations_and_Facilities_Management_Committee/130424_of.pdf) 

	In relation to this last priority item, The TDSB, with help from  University of Toronto Forestry students, has conducted an inventory of all its school trees.  From the results of the survey, they have developed an Urban Forest Management Plan.  With his staff newly expanded by a grounds crew of four, Richard Christie has announced that a first action under the Urban Forest Plan will be to inject 1,500 school ash trees (out of 6,500) with a product derived from neem oil as a safe, natural biopesticide against the ash borer infestation.  Another part of the plan is to plant 420 large trees across forty Toronto schoolyards in the fall of 2013. The school board recognizes its role as steward of an integral part of the overall Toronto urban forest. 

	All of these initiatives reach out to and affect different sectors of the community and the city, and many involve them in learning that applies environmental principles to practical as well as intellectual functions of education systems. In a true spirit of sustainability, TDSB schools educate by what they do as well as by what they teach: they truly walk their environmental talk. Their example to and involvement with communities in greening efforts are unique in Canada.  

Green School Community Activities 

	Whole-school environmental initiatives are great contributors to growing schools as green hubs.  These can be roughly divided into projects generated internally in the school community itself, and projects or programs which are coordinated or led by organizations outside the school, and contribute to classroom-community interactions. 

School-led Green Initiatives

	One of the best ways to turn a school into an environmentally friendly hub within a community is to engage everyone in activities that become established parts of school routines. Two Toronto public schools stand out as examples of creativity and commitment in carrying out green initiatives which involve both the students and the community: Maurice Cody and Jackman. Both of these schools have benefited greatly from the consistent and well-informed involvement of parents.

Maurice Cody P.S. 
	
	In the early 1990s, Maurice Cody established an Eco-Committee to plan and coordinate environmental education activities in the school. This school became an early leader in school garden design as parents worked with teachers, students and Ryerson University to create a series of Discovery Gardens. They planted a Carolinian Woodland Garden for native species, a Spiral Garden with plots for school classrooms, and a Council Ring of trees with rocks for seating beneath them as a new gathering and learning place. All of these represented breakthroughs in opening up school grounds for new kinds of on-site interactive environmental learning. The gardens gave students hands-on experiences with plants, birds, insects and composting while connecting their learning in this naturalized area to the school curriculum. They also made the schoolyard a source of new interest and pleasure to the surrounding community. 
	
	With a sustainable environment as a whole-school priority, Maurice Cody's Eco-Committee and school staff and teachers set out to develop a range of initiatives that would engage the school community in practising regular green behaviour. They established Walking Wednesdays to reduce car use, with each class monitoring participation that frequently reached 100%. They kept records of the impressive number of cumulative kilometres they walked rather than drove to school (measured against a world map), and tracked their reductions of greenhouse gases. They energetically promoted litterless lunches, reusable mugs and drinking bottles, and a “Boomerang Lunch” program where students took all uneaten food and non-recyclable packaging materials home. They carried out whole-school waste audits, tree appreciation walks, and campaigns of student-produced public service announcements promoting environmentally friendly behaviour.  A Sacred Spaces project invited students to get in touch with nature by choosing a special local place, and photographing it from different perspectives.  Maurice Cody students have communicated with international negotiators about climate change.  School staff have participated in the creation of a 'wiki' called Welcome to Great Books for Teaching Kids In, About, and For the Environment. They also organized the Cody Swap, a discussion group for parents, teachers and neighbours that let them post things to trade or give away, to help reduce consumption. Maurice Cody students even participated with international recording artist Nelly Furtado in a musical public service announcement advising everyone to follow their energy conservation program example, and “Turn Out the Lights!”  With the TDSB introduction of the EcoSchools program, this long-standing green school hub melded its guidelines with their own existing initiatives. In 2009 Maurice Cody became one of the first Platinum-level schools certified under the Toronto District School Board's EcoSchools program. 

Jackman Avenue Public School
	
	In 2003, Jackman Avenue Public School was designated a “super pollinator” school by the TDSB in recognition of its leadership in environmental programs and its capacity as a mentor school.  Jackman parents and staff have worked with the students and the community on the school grounds, and with external partners to garner support and funding for their award-winning projects. Their projects include an extensive greening of the school grounds (eight different gardens and the planting of large-calibre trees), a comprehensive recycling and composting program, and a litterless lunch program.  
	
	In November of 2005, Jackman PS began work on a green roof. Taking advantage of the need for a partial roof change to address overheating classrooms, the Outdoor Environment Committee considered the best and greenest ways to address the heat problem using passive cooling strategies. In addition to solar blinds, newly-planted shade trees, and UV window films, the committee decided a green roof would be an ideal energy-saving and ambient cooling technology.  It would also avoid the high-energy use of air-conditioning.  In 2006 they held a grand celebration to launch their green roof.  The roof functions as an insulating buffer to cool the classrooms below it, and features an “observation deck” for scientific study and curriculum-based eco-projects on its upper surface.

	Through their many ongoing environmental initiatives both in the school and on the school grounds, Jackman is a beacon of green learning to their entire community. For all their efforts, they also have become a certified Platinum EcoSchool. 

Community-led Green School Initiatives

Green Thumbs Growing Kids

	Winchester Public School, an inner city school in downtown east Toronto, acquired its first garden when school enrolment dropped and the portable classrooms on the school property were removed.  Some school neighbours came together to re-landscape the newly-empty space into a naturalized outdoor classroom. The following year Sunday Harrison, the founder of Green Thumbs/ Growing Kids, who was running an after-school gardening program in a local park for children from Winchester and other local schools, had her program funding extended to include Winchester. This allowed Green Thumbs to lead the school in the creation of a new fruit and vegetable garden. Thanks to continuing program support, Harrison and staff have been able to make both food and environmental literacy an important part of the Winchester school culture ever since. Over twelve years, their successful program has expanded to include three more neighbourhood schools.
	
	The Toronto District School Board and the Toronto French School Board are Green Thumb's most important partners. They provide land, soil and mulch, access to water, and storage space.  Another important partner is the City of Toronto Parks, Forestry and Recreation Department, which provides land in parks and greenhouse facilities where students can start their food plants growing early in the spring. In addition to executive director Harrison, Green Thumbs has three part-time staff who work directly with students and teachers to plant and harvest the food gardens. 
	
	“To have a school as a hub with a garden,” says Harrison, “you need a paid garden coordinator who's committed to making the effort to get the project started – but also to stay with it and keep it going. This could be a part-time position, or a garden coordinator could look after more than one school.  The coordinator can organize volunteers and students and family and parks partners.” 
	
	Green Thumbs is a program that involves a wide variety of people in a wide variety of activities. The program runs year round.  Inside the school, Green Thumbs runs workshops for students and organizes indoor plant growing and composting. They also teach food preparation, using themes like “stone soup” to emphasize the idea of sharing food. They regret that elsewhere most Ontario schools no longer have programs that teach students to cook.  
	
	For Green Thumbs, summer isn't time off: it’s a season for expanded involvement.  GT/GK hires local youth to help run summer day programs for visiting day camps. Activities include food production, harvesting, maintenance, food preparation and sharing of meals. “Our community hub is especially vibrant in the evenings when local families come to harvest and maintain the gardens,” notes Harrison. “We occasionally prepare a meal together using barbecues, pot lucks, solar oven cooking or pizzas-making. We may have to supplement the produce from outside, but this is a chance for children to pick produce from the garden, and eat healthy food that they've grown. They bring their parents and family members to our school hub on summer evenings, and share recipes and growing tips. These cross-cultural exchanges create pleasant social times with neighbours.”		
	
	Harrison, her staff, her students and her community grow food and environmental knowledge as they work together. “We believe that 're-skilling' around food production, food preparation, local food literacy are all part of an important transition in learning to reduce our carbon footprint and increase self-sufficiency,” she remarks. “We believe that a post-oil economy will depend on urban agriculture skills and knowledge and a return to local food production.” 

	Since it's so beneficial, why don't all schools have these opportunities? "I'd like to say it's a lack of implementation of Ontario government policy frameworks that support school gardening," Harrison replies. "Green Thumbs/Growing Kids, with our partners, have launched a campaign called 'Imagine a Garden in Every School.' Ontario has real support potential with three good, existing policy frameworks: one on healthy eating, one on environmental learning and the third on the enhancement of biodiversity education (Foundations for a Healthy School, Ministry of Health/Ministry of Education; Acting Today, Shaping Tomorrow, Ministry of Education; Biodiversity: It's In Our Nature, from the Ministry of Natural Resources). We want school gardeners to share stories and together build on the groundswell of interest and enthusiasm. We want to give more teeth to existing Ontario policy frameworks that could support these kinds of projects."
	 What might make it all happen? Harrison envisions a two-part solution. The first part is that the Ministry of Education would support school gardens by having a point person for gardening coordination at each school board. The second part is that there should be cost-sharing for a grant stream that schools and their community partners could access. Harrison imagines the benefit of a  cooperative funding scheme across ministries (Agriculture, Environment, Children & Youth , Education, Natural Resources), with businesses and municipalities also invited to play a role. "I'd love to see the school boards empowered to support their own school's gardens through things like dedicated staff and infrastructure grants for longevity and sustainability – to keep the gardens going," she says. "I was really inspired by the Healthy Schools Act passed in Washington, DC. It integrates healthy school meals, gardening, and farm-to-school programs. It provides funding for staff and development. And it demands accountability - annual reporting on this comprehensive health and wellness program for kids. They understand that investing in good eating, healthy exercise and giving kids a taste for fresh food will save money in the long run.”
	
	Food provides a real draw to the Winchester School hub. Parents come. Neighbours come.  And sometimes homeless people come, who may have a gardening or farming background, and wish to share their own experiences – and some of the food. The garden is the community's garden. Everyone learns and everyone shares.

	Another school food and gardening program in Toronto that operates on principles similar to Green Thumbs' is that of Foodshare, which has partnered with three school boards in Toronto to develop eleven of the famous Footprint gardens, plus a further 14 similar projects.  They are literally shaped like feet, with the “toes” representing organic gardening, trees, local food, water conservation and composting.  Teachers discuss the “toes” plus everything from food security and biodiversity to endangered species, eating and cooking.  (For more visit http://www.foodshare.net) 
	

Classroom-Community Activities 

	This section profiles some classroom projects that create links with community in their execution and/or in their results. By both drawing from and giving back to local people, these projects embody the kind of “permeability” that green school hubs exemplify. Not all of these projects are Toronto-based: Green Teacher magazine editor Tim Grant geenerously provided some examples from his wide knowledge of environmental programs from across North America. (Green Teacher magazine, a Canadian publication documenting both Canadian and American work in environmental education, has for many years provided a treasure-trove of information to educators on green school activities. It has helped many teachers, often sole environmental pioneers in their schools, to share in a common quest to grow a green culture within the busy requirements of their school days. For information, visit www.greenteacher.com).

Green Mapping:  The Many Things “Green” Means Here

One way for students to learn to 'think green' is to discover what actually already is green in their own communities. Green Maps have grown to become popular graphic representations of the environmentally friendly features of a community or city or town. Teachers, supported by resources from 'official' green mapping organizations, are discovering the unique educational potential that local community mapping can offer students. Sending clipboard-armed students out into their communities, teachers report that some at first are skeptical of making green discoveries, but quickly become excited as they get to know their own local eco-amenities. Tracking down such features as natural spots, green buildings, community gardens, green roofs, cycling and hiking paths, farmers' markets, and wetlands, students' perspectives on friendly human-environment relations begin to evolve.  Recording the presence and locations of renewable energy (solar, wind, water, geothermal) projects, green businesses, rental and repair outlets, reuse and fair trade products, organic and local food purveyors, eco-product shops, they discover the many meanings of green as they get to know who in their community is making it happen.

	Once their exploring is done, students return to render their findings into maps of their own styles: including hand-drawn, mosaics, or computerized ones using icons provided by greenmap.org. This organization has grown into a strong resource and network for green mappers. The growing popularity of green mapping and the green maps produced has led them to establish “hubs” internationally to assist mappers worldwide with mentoring, training, exchanges, and even collaborative projects. 

	Local residents, businesses and groups can become involved with students' efforts at locating suitable amenities to include. Green mapping schools turn students into community educators as they share their completed findings back into the community, adding a new kind of coherent message of successful sustainable development that is going on around them. Green mapping improves community environmental networks, and renders the best green initiatives into a form that can be easily and widely shared. It also helps make students aware of green choices they don't yet have available, enabling them to create their own visions for a healthy, sustainable future. Schools have used green maps in conjunction with the Safe Routes to School program, mapping best routes for students to walk or cycle through their neighbourhoods to school. Another useful aspect of green maps is their value as communication and planning tools within and beyond the school, and even with local decision-makers. A Youth Green Map Resource Kit is available at www.greenmap.com/greenhouse/files/gms/YGMS_Table_of_Contents.pdf   

Teaming With Nature

	What can you learn from the one square kilometre around you? Place-based education lets students find out by taking an interdisciplinary approach to doing local research, using skills from across the curriculum. Environmental educators call it developing a “sense of place.” The Roger Tory Peterson Institute developed the “Teaming With Nature” program to let teachers use their home ground to carry out outdoor-based, hands-on learning in a one square kilometre area around their own school. Using a team-based approach, the program principles guide student activities in taking stock of the makeup of their school surroundings, and in assessing what they know and what they'd like to know more about.  The students render their observations as a map, applying geography skills to their own unique view of their place.  Teachers provide focus questions to help frame students' research process, and create coherent units of place-based study through the use of concept maps and curriculum grids. 

	This program works well as a “green school hub” activity, ideally drawing on the involvement of parents and community members able to enrich student explorations with their own knowledge and appreciation of local places. From a focused examination and recording of the details of a familiar home space, students learn to value their local environment in new ways, as well as exercise a set of integrated research tools.  Another benefit of this kind of exploration is its suitability for repetition from year to year so students can become intensely engaged not only their local place, but with change over time in the both the natural (wildlife, ecosystems) and built (roads, buildings, new construction) aspects of it. 
	
	The Roger Tory Institute also offers a Sense of Place Mapping seminar  that trains teachers to create programs of teaching and learning focused on local community.  Student-created “sense of place” maps render a bird's-eye-view of their own place, not as a navigation aid, but rather as visual story of the interrelated features that make it unique.  Sense of place maps invite the use of layers of information, from scale to topography, hydrology, biodiversity, history, and cultural features.  Like green mapping, sense of place mapping turns student researchers into teachers, enriching the local community with their findings and visual renderings.  Information on teacher seminars in these methods is available at http://www.rtpi.org/index.php?option=com_content&view=article&catid=15%3Aprograms&id=1082%3Asense-of-place-mapping&Itemid=38
and http://www.rtpi.org/index.php?option=com_content&view=article&catid=15%3Aprograms&id=1081%3Ateaming-with-nature-teacher&Itemid=38



School Communities for Monarchs

	The Monarch butterfly is a “species of special concern” in Ontario.  As such, it offers schools and communities a unique opportunity to learn more about its needs, and to provide hands-on support in creating local habitat for this beautiful species. Victory School in Parry Sound, Ontario became a true community hub of collaboration for nature protection with the design of a butterfly garden at their school.  Inspired by a briefing on the status of the Monarch from a representative of the Georgian Bay Biosphere Reserve, the students established a partnership with the Parry Sound Horticultural Society to work out design and construction details for a butterfly garden of their own. They conducted research to learn which plants would provide the best food and habitat for Monarch caterpillars and butterflies, and drew up a list of required plant material. They then went to work to fundraise for their project. The students organized a dance, a hockey game and a letter-writing campaign to ask local companies and organizations for donations.  The Town of Parry Sound and local businesses contributed to their project.  With help from local volunteers the students laid out their garden, arranging their chosen plants among the rocks and trees that they and Horticultural Society members had first put in place.
	
	Another volunteer assisted the students in the planting of sacred medicinal plants – sweetgrass, sage, white cedar and tobacco – in support of the school's Anishnabe Club, adding the teachings of the Medicine Wheel to the new butterfly sanctuary. 
	
	Butterfly gardens can transform a part of a school's grounds by lending new diversity, colour and miniature wild habitat space to a former traditional schoolyard space.  Such a perennial patch of naturalized area also offers a living 'learning grounds' where students and community members can study from close-up the life cycle of a special, fragile species whose well-being their care helps to promote.

Modelling Local Watersheds

	The importance of clean water to both human communities and local ecosystems is the kind of valuable environmental lesson that can vividly be taught through connection with local waterways.  By building scale models of their own watershed, students can acquire an understanding of the dynamics of water flow through the landforms that make up their own natural environment.  Using references from first-hand observation and topographical maps, students have built three-dimensional models of local watershed features, exaggerating the elevations to help them study the movement of runoff water as well as of pollution that affects their watershed. They design their plaster-coated Styrofoam model landscapes, complete with miniature houses and factories, to demonstrate the flow of water – and also of pollutants, demonstrated with dyed water – through the watershed. 
	
	Students have brought these models to public meetings and events in their communities, and demonstrated what they learned about water runoff and pollutants travelling into local streams and the sea near where they lived. Through this sharing of their observations, knowledge and concern about real local environmental issues, students and community grow together in awareness of potential watershed problems as well as their own readiness to become a part of new solutions.    

Studying Real-world Environmental Hazards: Tsunami Coast

	Real-world learning is not only vividly memorable. It can be also be highly valuable to local community, as one Seaside, Oregon class discovered. When their grade 11 math teacher learned that their town lacked sufficient funds to complete a tsunami research project, she volunteered her class to help with the data collection.  Waiving the set curriculum, 30 young people with trigonometry skills went to work side by side with engineers on a city-led environmental study on the potential impacts of Pacific Ocean waves on coastal buildings. Their data proved to be so solid that the city manager came to appreciate the students as a real asset in conducting local research.  After the data-gathering, the class went on to investigate the history of local tsunamis. They then put their communication skills to work to present an argument to the town council and property owners for public signage to warn of possible rogue waves.  
	
	Letting community needs drive curriculum can open up valuable applied learning experiences for students. Equally importantly, it can turn student work into a tangible benefit to the well-being of the community.  
	
Place-Based Education: Project CO-SEED
  
	For many environmental educators, the goal of creating an environmentally literate society is one that's best begun at home, in the local community. “Place-based education” connects students with local people, local places and real local issues. It teaches taking advantage of resources that can be found right near the school.  Antioch University New England has created a place-based education program called CO-SEED to get teachers and students involved in this kind of real-world learning. The program engages young students in everything from local history and community problem-solving to planning, environmental management and recycling.  Students are given opportunities to play an active role as valued partners in community service. 
	
	The CO-SEED program began in 1997, and has worked to cultivate partnerships between schools, with local community organizations, and with institutions of higher learning. Program director David Sobel visits local schools to get kids started on thinking about what's in their community – and what's needed. He invites them to brainstorm on what they'd do and what they'd change, generating a free-flow of ideas, not all practical, but all creative and aimed at letting students get used to grappling with real situations. In Littleton, New Hampshire the CO-SEED program works out of an outdoor centre that was the brainchild of a student. Many projects later, the Littleton town manager has come to think of the kids as a real community resource; he's keen to see their involvement in age-appropriate projects, applying age-appropriate skills. The notion of “community driven curriculum” is a powerful one here, reinforcing the sustainable goal of developing practical place-based knowledge and experience. CO-SEED builds community ties, appreciation for the natural world, and good, involved citizens.  http://www.antiochne.edu/anei/programs/coseed/programfeatures.cfm  

Conclusion: From Environmental to Sustainability Education

	Conceptualizing our schools as green hubs is an idea whose time has truly come.  Building a sustainable fuure will require the participation of whole societies, and public education is one of the greatest forces in shaping cultural identity and worldviews.  The current tension between education for the economic status quo and education for sustainability is a key part of our environmental dilemma that conscientious educators, concerned parents and social thinkers will neeed to work to resolve: our future well-being and that of our children and our students will depend  on it. 

	All change is first of all an act of imagination.  So let us imagine schools that invite students to participate in active learning to mitigate climtae change and understand the essential nature of  biodiversity, air, water, ocean resources, soil, and forests to resilient communities.  Let us imagine making twenty-first century schools places that actively let students – along with their communities – parrticipate in new thinking and hands-on learning about food, building, mobility, consumption, energy and resources. Let us imagine school “basics” that include learning to live well and equitably within planetary boundaries, not merely as something “encouraged” (as environmental education does well), but researched, explored, discovered, experienced and shared both inside the school and beyond school walls.  

	A culture of sustainability is emerging in higher education, in public policy, in business planning, and in public consciousness.  At the grassroots level, a Transition Town movement is spreading internationally, with a focus on the building of local community resilience in the face of rising energy prices and expected oil declines in this century. A new discipline of Sustainability Education or Sustainability Literacy is also emerging, as a next-generation educational direction whose focus on systems, society, active citizenship and “skills for a changing world” mesh well with those of green school hub activities. (The contents page of the Handbook of Sustainability Literacy http://www.sustainability-literacy.org/contents.html  lays these out succinctly.) 

	Schools, as we can see from the examples cited above, demonstrate often untapped potential in the diverse roles they might play in the transition to sustainability, making environmental learning a central part of community life. Addressing climate change is now widely considered to be the most urgent issue confronting all of humanity. Today's young people deserve an education that allows them access to the knowledge and skills they will need to become both economically and environmentally wise in the face of unprecedented change. Cultivating our schools as  green hubs for environmental learning and practice is a way of offering today's young people a new promise for the future.  

