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	Good morning and allow me to add my welcome to the Western Everglades. Marjory Stoneman Douglas famously wrote in the first paragraph of her iconic book River of Grass, 
There are no other Everglades in the world. 
They are, they have always been, one of the unique regions of the earth, remote, never wholly known. Nothing anywhere else is like them: their vast glittering openness, wider than the enormous visible round of the horizon, the racing free saltines and sweetness of the their massive winds, under the dazzling blue heights of space. They are unique also in the simplicity, the diversity, the related harmony of the forms of life they enclose. The miracle of the light pours over the green and brown expanse of saw grass and of water, shining and slow moving below, the grass and water that is the meaning and the central fact of the Everglades of Florida. It is a river of grass. (p. 5)

	And welcome to Florida Gulf Coast University where we both celebrate, and share responsibility for the destruction of the Everglades. The founding mission statement of the University declares that
The region in which the university will be located combines rapid population growth in a geographically constrained area, the Gulf of Mexico to the west and Lake Okeechobee to the east, with a unique and sensitive environment. The university, therefore, will be ideally suited to emphasize study of the environment. 

When the State of Florida was offered 760 acres in the middle of several thousand acres of undeveloped land slated for minimal development on which to build the campus, it accepted the offer. The Army Corps of Engineers established a high environmental standard for the campus plan: of the 760 acres, only 360 acres could be used for development and the other 400 acres had to be restored by re-establishing natural waterways, removing invasive exotics and creating ponds and wetlands for aquifer recovery. 

But building the university in the middle of ecologically fragile, underdeveloped land led to the explosion of housing developments nearby, the creation of shopping malls and business parks and the widening of roads and canals.

Because of the rapid population growth in the area and higher-than-expected enrollment at the university (more than 10,000 students by 2009), we were less careful than we should have been during our initial building phase and we violated several standards of the campus and county plans, for which we were fined and our commitment to sustainability was questioned. (“Ten Year Development Plan for a New University in Southwest Florida.” State University System of Florida. November, 1992.)

These are selections from a special issue of the Journal of Education for Sustainable Development we edited on the challenges of infusing sustainability in the campus operations and curriculum at Florida Gulf Coast University. We entitled it “Born in Hope and Controversy.”

So here we meet in a Holiday Inn – that should never have been built – so welcome to being part of the problem of the destruction of this coastal environment. But wait, I am afraid it gets worse. Just beyond the Everglades is what Douglas called “the shining aquamarine waiters of the Gulf of Mexico” (p. 6). They, too, are being destroyed, as I suggested in the title of my talk, “damaged by oil and dispersants.” 

By now, you are familiar with the broad outlines:

April 20, 2010: the Macondo well blowout occurred approximately five thousand feet below the surface of the Gulf of Mexico, causing the BP-Transocean drilling platform Deepwater Horizon to explode, killing eleven workers and injuring seventeen others. (“The Gulf Between Us: Stories of Terror and Beauty from the World’s Largest Accidental Offshore Oil Disaster,” Terry Tempest Williams, Orion, November/December 2010)

But you may not know that

632 miles of Gulf Coast shoreline have been oiled: 365 miles in Louisiana; 110 miles in Mississippi; 69 miles in Alabama; and 88 miles in Florida. (Williams) 

2 million gallons of a dispersant called Corexit have been applied on and beneath the surface of the sea to break up the oil. It is produced by Nalco Holding Company, which has corporate ties to BP and ExxonMobil. The EPA, on May 20, 2010, gave the BP twenty-four hours to find a less toxic alternative. Corexit’s known toxicity, acknowledged following its use in the Exxon Valdez oil spill, was denied by BP. The EPA’s request was ignored. (Williams)

On May 25, the EPA gave BP a directive to scale back their spraying of the sea with dispersants. The Coast Guard overlooked the EPA’s edict and granted BP seventy-four exemptions in forty-eight days, essentially rubber-stamping their continued use of Corexit. (Williams)

It is also my contention that science, technology, engineering, and mathematics were damaged, as well. 

Science

Amid reports of the oil in the Gulf being nearly gone, an article in the August 19, 2010 issue of Science describes the presence of a plume of hydrocarbons at least twenty-two miles long and more than three thousand feet below the surface of the Gulf of Mexico, residue from the Macondo well blowout. The plume was said to be moving in southwesterly direction at rate of about 6.5 kilometers a day. (Williams)

Technology

8 million feet of absorbent boom have been used to contain the oil spill in the Gulf of Mexico; 3 million feet of containment boom have also been set around islands and shorelines for protection. (Williams)

Engineering

Halliburton, the cementing company contractor, advised BP to install numerous devices to make sure the pipe was centered in the well before pumping cement, according to Halliburton documents, provided to congressional investigators and seen by the Journal. Otherwise, the cement might develop small channels that gas could squeeze through. (Williams)

In an April 18 report to BP, Halliburton warned that if BP didn’t use more centering devices, the well would likely have “a severe gas flow problem” still BP decided to install fewer of the devices than Halliburton recommended – six instead of 21. (Williams)

BP said it’s still investigating how cementing was done. Halliburton said that it followed BP’s instructions, and that while some “were not consistent with industry best practices,” they were “within acceptable industry standards.” (“BP Decisions Set Stage for Disaster,” Ben Casselman and Russell Gold, The Wall Street Journal, May 27, 2010)

Mathematics

5 million barrels of crude oil were released into the sea from the BP blowout. On average, sixty thousand barrels a day were escaping from the well before the gusher was capped on July 15, 2010. (Williams)

Or was it? We couldn’t even get the arithmetic right! But of course, we are also part of this problem, I suppose, if we are willing to consider our own use of petroleum. 

Such a grim beginning especially on such a beautiful autumn morning in Florida as you are about to set out for some of the most alluring and heavenly subtropical environments left in Florida… 

So what is the responsibility of STEM education? What can we do in the face of such daunting problems, for which we as a society, as institutions, even well-intentioned ones, and as individuals have some responsibility. 

I strongly believe that education can and must be a large part of the solution. I come this morning with enormous respect for STEM educators. I understand how difficult these times are in publically supported education – you don’t need me to give another litany of challenges. But I am have some sense of them. I am a former mathematics teacher, elementary school principal, and long time preparer of science and mathematics teachings. I begin with the premise that STEM education cannot afford to be disengaged from what is happening to Earth – and that we have great efficacy and authority as experts in these fields to move the larger culture toward a sustainable future. I want to offer a modest addition to your ways of thinking about how to solve problems like those I have laid out. 

I offer the Earth Charter – a set of ethical principles for sustainability.

I believe it is critically important for us to look at today’s problems from an ethical perspective. I believe that many of the problems we face are ethical problems. Therefore, it follows that they are subject to ethical solutions. 

The Earth Charter is a declaration of fundamental ethical principles for building a just, sustainable, and peaceful world. It is an inclusive, ethical vision seeking to inspire in all peoples a new sense of global interdependence and shared responsibility for the human family and for the larger living world. 

The saga of writing the Earth Charter began in 1987 in the lead up to the 1992 United Nations Conference on Environment and Development in Rio and covered thirteen years in all. To the best of our knowledge, the Earth Charter Initiative involved the most open and participatory consultation process ever conducted in connection with the drafting of an international document. Tens of thousands of individuals and hundreds of organizations from all regions of the world, different cultures and diverse sectors of society participated. The Earth Charter has been shaped by experts, government and civil society leaders, students, and representatives from indigenous groups and grassroots communities. It is an important expression of the hopes and aspirations of the emerging global society. It is part of a growing worldwide people’s movement pursuing major changes in our values and institutions in order to ensure a better future for all. It is, truly, a people’s charter. 

From the beginning, we have believed the Earth Charter has valuable education uses. Think how these as they might apply in your work… 

As a way of defining sustainability – through its conceptual framework and the content of its principles

As a conspectus of the debate on the pluralism of thought that ought to be included in sustainable development

As a model of a democratic, decentralized process by which a people’s charter was created

As a hopeful saga of global cross-cultural collaboration in activism and education; 

As a tool to communicate the meaning and significance of values and ethics; 

As an entry point, through individual principles, to exploring specific issues and for further discussion of actions that are ethical and sustainable; 

So how do we use such a document in schools? And how do we use such a document in STEM education? 

I want to share sections from a journal article published a few weeks ago. They argue for “A sustainability-orientated framework for teaching science,” saying:  

“So we have a limited awareness of the ways in which our interventions can have unexpected consequences on the Earth as a whole. What is clear, however, is that achieving sustainability will require the very best scientific and technology thinking and the widest possible empathy. 

The degree of interdependence of the principles within the Charter illustrates superbly the fact that science should not be seen in isolation from the world and humanity” (p. 54). (“The Potential of the Earth Charter as a Science-Teaching Tool,” Stephan Harding, Jason Holbrook, and Jeffrey Newman, School Science Review, September 2010) 

They offer, “An example of how the Earth Charter can help facilitate this might be seen in the key stage 4 chemistry topic ‘crude oil extraction and use’, where reference to the third ‘foundation’ of the Charter, ‘social and economic justice,’ would help students evaluate the implications of the equitable distribution of material wealth. This in turn would demand an in-depth understanding of a range of related issues and concepts far beyond an understanding of alkenes and fractional distillation, including the ramifications distillation, including the ramifications of extraction on habitats, associated pollution, its distribution, effects on traditional cultures and a whole range of other issues. Currently, principle 6 of the Charter, which expresses the increasingly important ‘precautionary principle,’ could be examined in relation to the devastating oil leakages in the Gulf of Mexico” (p. 55).

They close by saying, “Science has, and undoubtedly will, continue to make a profound difference to humanity and our understanding of ourselves and the world around us. Scientists are trained to be analytical and to reason critically but the Earth Charter asks that they supplement these abilities and skills by exercising more holistic styles of thinking (such as complexity theory) and by actively engaging in practices that develop institution, empathy, compassion, creativity and tolerance. The Charter asks communities around the world to develop greater mutual understanding, leading to greater cohesion and understanding. In other words, the Earth Charter advocates a move way from merely learning about sustainability towards practices that foster sustainability in action” (p. 57). 

The Earth Charter reminds us that we have an ethical responsibility to secure the bounty and beauty of Earth for generations to come. 

Allow me to close with a thought from Hannah Arendt:

“Education is the point at which we decide if love the world enough to take responsibility for it. And if we love our children enough to take responsibility for it” (p. 196). (Between Past and Future, Hannah Arendt, 1961)

What could be a higher purpose for STEM education?! Thank you!



