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Introduction

As a final project for the course 128.402 Rural Landscapes hosted in Clearwater, Manitoba in August of 2006, a learning resource for grade 10 science educators was developed (see Powerpoint Presentation “How to Live on an Acre”).  
This paper is written to describe the foundation on which the learning resource is based and to describe recent developments that have provided momentum for emphasizing rural education, particularly in the context of sustainable development.  The applicability of The United Nations Decade for Education for Sustainable Development (UNDESD), the Millennium Ecosystem Assessment (MA) and The Natural Step’s document “Agriculture from a Scientific Perspective: A Consensus Document from The Natural Step, the Swedish Farmers’ Federation (LRF), and the Swedish Ecological Farmers’ Federation (ARF)” (Robert, 2000) are discussed. 
It is with these recent developments in mind that this paper strives to provide opportunity for development of further educator resources that address sustainability in rural environments; and enhance opportunities for individuals, organizations, and local governments to cooperate to this end.  A case is made for the adoption of the Millennium Ecosystem Assessment as the document to provide the framework for such cooperation.

Background to the United Nations Decade for Education for Sustainable Development
In December 2002, the United Nations General Assembly (UNGA) adopted resolution 57/254 to put in place a United Nations Decade of Education for Sustainable Development (UNDESD), spanning from 2005 to 2014 with Rural Development being one of the eight Key Action Themes.  UNESCO was requested to lead the decade and develop a draft International Implementation Scheme (IIS) for the Decade. The primary goal for the UNDESD is laid out in the United Nations General Assembly resolution 59/237 in which the General Assembly “…encourages Governments to consider the inclusion … of measures to implement the Decade in their respective education systems and strategies and, where appropriate, national development plans”.  This is, at minimum, recognition of the emphasis on education in rural areas, at least at a policy level. 
Furthermore, the General Assembly “invites Governments to promote public awareness of and wider participation in the Decade, inter alia, through cooperation with and initiatives engaging civil society and other relevant stakeholders, especially at the beginning of the Decade”.  
It should be noted that there is debate about the term “sustainable development” itself.  Such discussion is of paramount importance, but is beyond the scope of this paper.  Therefore it will be acknowledged that there is some work to be done in defining more precisely what the terminology specifically refers to and excludes.
FAO and UNESCO
 The Food and Agriculture Organization of the United Nations (FAO, Sustainable Development Department) is the UN lead agency for the Education for Rural People (ERP) initiative.  The FAO and the United Nations Educational Scientific and Cultural Organization (UNESCO) have invited member countries, international agencies and civil society to join the partnership on Education for Rural People (ERP) which is part of the International Alliance Against Hunger and of the Education for All (EFA) initiative.
FAO describes their position as follows:

“FAO has accepted to be the Education for Rural People (ERP) lead agency since we are convinced that education is a key to sustainable development and food security and poverty reduction” (Sustainable Development Department (SD), Food and Agriculture Organization of the United Nations (FAO, 2006).  Furthermore, “…rural-urban disparities are issues of major concern for the international community and FAO member countries, as are disparities in education in rural areas. Seventy percent of the world's poor live in rural areas, where children's access to education, adult literacy and quality education are still much lower than in urban areas” (Sustainable Development Department (SD), Food and Agriculture Organization of the United Nations (FAO), 2006). 
The unique issue of education in rural Manitoba can be viewed as merely a smaller scale of international scenarios.  Extensive rural depopulation; systematic replacement of smaller farms with large-scale farm operations; dramatic increases in intensive livestock operations; and technology-based deskilling have taken their toll on the ability of the natural environment to sustain life and on rural communities’ abilities to ensure that their culture can sustain itself. 
Perpetrating this cycle (and being perpetrated by this cycle), is the reality that the natural systems that maintain the entire agricultural industry are under stress as evidenced by eutrophication, leaching, decreased water quantity and quality, and increased reliance on pesticides, herbicides and fungicide for agricultural productivity.  These trajectories can only exacerbate the extent to which poverty and illiteracy already exist.  More immediately, they pose a threat to food security as the land is continually taxed beyond its capacity and widen the disparity between cities and rural communities.  In addition, threats to health such as the bovine spongiform encephalopathy (BSE) crisis threaten human health, cause economic crisis, and insecurity of the entire industry. 
Relation to the Millennium Development Goals

The FAO explains how the Millennium Development Goals (MDG) from the Millennium Ecosystem Assessment (MA) released in 2005 provide the rationale for the FAO’s commitment to the ERP:

“Illiteracy is a strong correlate of poverty and hunger and is mainly a rural phenomenon which hinders rural development and food security; threatens productivity and health, limits opportunities to improve livelihoods and to promote gender equity, since illiteracy is particularly high among rural girls and women.  This is the reason why MDG 1 (Reduce extreme poverty and hunger by half by 2015), MDG 2 (Achieve universal primary education) and MDG 3 (Promote gender equity) provide the rationale for FAO's commitment to Education for Rural People (ERP).”


The value of a close correlation between the Millennium Development Goals and the UNDESD is of great importance because the learning resource created in conjunction with this paper has close correlation with the Millennium Ecosystem Assessment Framework. Thus, further development of such resources would be facilitated in two ways: having support of current research and initiatives throughout the rest of the UNDESD and having the benefit of transferability to other locations/organizations using the framework.  

There is potential to make meaningful contribution to the movement toward sustainable agriculture and it is increased by using the MA as the framework. 
THE NATURAL STEP
The Natural Step is self-described as “…part of an international non-profit research, education and advisory organization that uses a science-based, systems framework to help organizations, individuals and communities take meaningful steps toward sustainability.” (WEBSITE)  It has been chosen by the researcher as a starting point for the development of educational programming for rural communities in southern Manitoba communities because of its holistic focus and its coherence with the MA Framework. It also provides a scientific basis for analysis of current agriculture and as such, is helpful in designing science curricular resources.  The Natural Step describes four system conditions that are necessary to achieve sustainability (see Appendix One). The first two system conditions, for example, are based in the first and second laws of thermodynamics which describe that energy cannot disappear or be created and that energy (Conservation of Energy and Matter) and matter tend to disperse (Law of Entropy).  They emphasize that “We do not ever really consume matter…rather we consume its concentration and its structure and its purity.” (Robert, 2000) Thus, its potential to be used to develop science curriculum is high.  
 The Natural Step’s mission “… is to act as a catalyst to bring about systemic change, by making fundamental principles of sustainability easier to understand and effective sustainability initiatives easier to implement” (The Natural Step, 2006).  Thus, it is not only a natural framework for the educational community wanting to enact such effective sustainability initiatives in rural schools, but also for the community in general in making sustainability initiatives easier to implement.  The Natural Step has “…worked to accelerate global sustainability by guiding companies, communities, and governments onto ecologically, socially, and economically sustainable paths...” (The Natural Step, 2006).  In addition, it provides a decision-making model that can be applied many times over in order to move toward sustainability.  The Natural Step framework can be used outside of formal educational environments to help communities such as Clearwater move toward sustainability.  IKEA, Home Depot, Starbucks and the communities of Canmore and Whistler have all been successful at altering trajectories toward more sustainable practice using the Natural Step Framework.


The Natural Step document “Agriculture from a Scientific Perspective: A Consensus Document from The Natural Step, the Swedish Farmers’ Federation (LRF), and the Swedish Ecological Farmers’ Federation (ARF)” (Robert, 2000), was the main source document for the development of this learning resource.
The aim of this document is “…to shape a common platform agreeable to all representatives from all backgrounds on environmental questions in agriculture” (Robert, 2000).  It applies the four system conditions to agriculture specifically and provides much more opportunity for development of learning resources than what is shown here.
It can be argued that the Natural Step Framework is the use of a business/community-oriented framework to an educational setting. However, communities are perhaps a good level to be working on when moving toward sustainability and closer scrutiny of the 4 system conditions described by the Natural Step Framework indicate that it is more heavily based on scientific principles rather than political or sociological ideologies.  This is made explicit below by detailing how system conditions #1 and #4 are utilized in this particular resource. 

System Condition #1 and #4 in the Educator Resource

The first and fourth system conditions are of particular focus in this educator resource though it is Robert’s intention to emphasize that all conditions be considered equally important and sustainability cannot be achieved without fulfillment of all four of them (Robert, 2000).

Nevertheless, learners are exposed to an analysis of the use of fertilizer as a violation of the first system condition.  The examination of fertilizer use is prompted by the use of a problem in which the students are asked to examine how they would create a sustainable society under the condition of a limited area of land to support themselves.  The fourth condition is highlighted in that learners would need to be entirely interdependent on each other in such a scenario.    

These foundations are the basis of the creation of the simplified approach in the educator resource.  It is indicated to the learners that in working toward sustainability, one must address the problems of disparity in terms of “too much…not enough”.  This approach highlights the aspect that phosphates become a threat to sustainability, for example, when they are extracted from the earth’s crust in systemically large amounts and dispersed such that there is too much in one are and not enough in other areas.  In this manner, then, to be sustainable,  “…extraction of minerals from geological deposits must be analogous to their very slow reestablishment in the Earth’s crust.” (Robert, 2000).

Few can argue that such fundamental principles such as biogeochemical cycling of matter in natural systems can be ignored if we are aiming at moving toward sustainability.  Concurrently, the framework recognizes, through system condition #4 that the needs of humans worldwide must be met.  In turn, humans needs cannot be met worldwide if biogeochemical cycles are systematically disrupted.   

The Manitoba Context: Manitoba Education, Citizenship, and Youth
Manitoba Education and Training released the document titled “Education for a Sustainable Future” in 2000. (MB Education and Training, 2000)  with explicit emphasis on integrating sustainability into Manitoba curriculum. The purpose of the document is expressed as an intention to “…assist Manitoba curriculum developers and educators to integrate sustainability concepts into new and existing curricula.” (p.3)  There is an impetus then, toward the development of effective learning resources to integrate sustainability into curriculum.
The applicability of the Natural Step Framework to Manitoba curriculum lies in the fact that it is an applicable decision-making tool that demands adherence to four scientifically derived system conditions. It is within these system conditions that specific connection can be made to several curricular outcomes.  Specific discussion of the curricular outcomes to be focused on in this research is presented here, though the potential for additional applications are many.  
Nature of the Learning Resources

The underlying assumption of all of this is that rural education is not only a concern in Manitoba, it is a concern of an international scale.  If we agree on the need to promote sustainable agriculture and that education may be a key method for fulfilling this responsibility, then rural education for sustainable agriculture is the next focus.  
It is the intention of the learning resource developed in conjunction with this paper to provide a sample of how such an approach might take shape in relation to current Manitoba curriculum.  

The approach used stems from a Millennium Ecosystem Assessment (MA) Framework.  The premise is that moving agriculture toward sustainability will demand that rural people understand basic scientific principles that natural systems operate within; that application of these principles may highlight the lack of sustainability in current agriculture practice; and that knowledge of this lack will help move societies toward sustainability.  

A unique approach will be needed to address the incongruencies between current agricultural practice that has deep historic roots and sustainable agriculture that “lives within the means” of natural systems.  This unique approach is taken through use of the 4 system conditions of The Natural Step. 
This opportunity is unique and challenging all at once. 

1. Unique Opportunity 

Firstly, it is my personal view that in light of recent developments described above, there is a unique opportunity for Manitoba to engage in meaningful development of educational programming that would aid youth in exploring ways in which agriculture can be made more sustainable.  The youth are the decision-makers, the scientists and the farmers of the future.  

In addition, although there may be economic disparity and disparity between the quality of rural and urban education in Manitoba, the rural areas have a unique opportunity (and perhaps a responsibility) to provide both formal and informal educational opportunities in areas of sustainable development such as sustainable agriculture.  This stems from their access to natural living environments; the growing momentum toward a pursuit of sustainable agriculture through various local organizations (ie in the Clearwater area); the recognition of potential food security issues in local areas; local “pockets” of growing momentum toward development of organic production and development of local organic markets; and local development of alternative energy sources. 
2. Challenging Opportunity
The focus of learning resource developed here calls into question many of the unsustainable agricultural practices that exist (much like those that Charlie highlighted).  The recognition of the need for and the subsequent adoption of more sustainable practices, for example, holistic resource management, may demand paradigmatic shifts in thinking and serious examination of generations of agriculture practice (REFERENCE from HRM).  
If this incongruence is noted to be a pivotal factor in preventing the movement toward more sustainable practice, then the corresponding learning resources must be developed to explore it.  Examination of such requires understandings based in science – ecology, chemistry, botany and so on.  It is herein that the grade 10 resource strives to promote critical analysis of current agricultural practice and cause reflection on alternative methods of food production that are more conducive to the long-term sustainability of natural systems.
“Global” Nature of the Learning Resource

It can be argued that an increase in sustainable practices will decrease the amount of production in Canada and thus, exacerbate world hunger and hence world poverty.  Thus, it is important that sustainable agriculture maintain its focus.  It must be the intention of sustainable agriculture to promote agriculture that “lives within the means” of the capacity of global natural systems.  This means that, for example, systemically huge withdrawals from fossil fuel supplies, currently a reality in the agriculture industry, are not representative of “living within the means” of natural systems. 
In this light, perhaps it is the role then, of the industrialized nations to focus on development of energy alternatives while leaving food production to developing countries.  This philosophy would also help developing countries develop self-reliance in terms of food production and support the growing of native crops. This seems a refreshing alternative to the current method of imposing non-native species production in a monoculture environment with disregard for local indigenous knowledge. 

Less reliance on fossil fuels means quite radical changes in how farming is done.  For example, it will likely mean that agriculture will become more labor-intensive and less fertilizer and pesticide-dependent.  Alternative methods will need to be explored.  Education is one method to ensure that the recognition of this reality is made upon an examination of the scientific principles that illuminate the lack of sustainability in current practice.
The Clearwater Site – Bridging The Gap Between Knowledge and Action
Gralton (2004) and other environmental education literature demonstrate a gap between knowledge acquisition and action-oriented behaviour.  This is perhaps the next goal of educating about sustainable agriculture. 
The Clearwater site could be developed to this end. Particularly to correspond with the learning resource developed here, there might be several acres “adopted” by students and maintained as their “One Acre to Live On”.  Collectively designed and managed, this plot could be up to 25 acres in size and could be used as a prototype of a sustainable society.      
Indeed, learners will invariably note that economic viability is one substantial factor to be addressed in moving toward agricultural sustainability.  Market development for sustainably produced goods is not yet well developed (Need proof - REFERENCE).  Perhaps addressing the matter of bridging urban centres with rural landscapes (and vice-versa) must be addressed and may help in this process as urban people recognize the need and importance of patronizing local suppliers who engage in sustainable practices. 
APPENDIX ONE: The Natural Step’s 4 System Conditions

The four system conditions are stated as:

IN ORDER FOR SOCIETY TO BE SUSTAINABLE, NATURE’S FUNCTIONS AND DIVERSITY ARE NOT SYSTEMATICALLY
1. …SUBJECT TO INCREASING CONCENTRATIONS OF SUBSTANCES EXTRACTED FROM THE EARTH’S CRUST

2. …OR SUBJECT TO INCREASING CONCENTRATIONS OF SUBSTANCES PRODUCED BY SOCIETY

3. OR IMPOVERISHED BY OVERHARVESTING OR OTHER FORMS OF ECOSYSTEM MANIPULATION

4. AND RESOURCES ARE USED FAIRLY AND EFFICIENTLY IN ORDER TO MEET BASIC NEEDS WORLD WIDE
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Despite its progressive inclusion in the Manitoba Curriculum, the research base exploring the results of such efforts is underdeveloped. 
This research project will broaden this range and explore the factors and mechanisms that contribute to teacher’s use of this pedagogical approach. 

Document Analysis of Manitoba Curriculum Support Document: Education for a Sustainable Future

Purpose of the Document
Manitoba Education and Training released the document titled “ Education for a Sustainable Future” in 2000. (MB Education and Training, 2000)  
The purpose of the document is to “…provide direction for the integration of sustainability knowledge, skills, values, and life practices within the curriculum, the classroom, and the community.” (p.3)  These four elements are discussed in more detail next.

b. National and Local Contexts for Development of the Document

The document discusses national and local contexts for the development of the document.  National influences are cited as the document “Educating for Sustainability: The Status of Sustainable Development Education in Canada” published by the CMEC (Council of Ministers in Education) in 1999.  This emphasis warrants critique as it is a pertinent and timely and at times pernicious (too harsh) and is indeed a potential concern for educators (see survey results). This phrase is not without contention.  The role that it plays in Manitoba curriculum and in the minds and hearts of educators is the next topic of discussion
It should be noted here that The UN Decade of Education for Sustainable Development (2005-2014) aims to see “…Education for Sustainable Development implemented in thousands of local situations on the ground, involving the integration of the principles of Sustainable Development into a multitude of different learning situations.”  

This flagship  is a call for a collaborative action to address rural-urban disparities by targeting the educational needs of rural people. The partnership is open to members committed to working separately to achieve the following goals. In searching for what contribution Canada had made to the FAO World Food Summit Special plans centre around the theme that FAO chooses. For example, in 1999, the Government of Canada launched the first-ever Canadian Agriculture and Food Celebration, timed to coincide with World Food Day and Thanksgiving. The Celebration aims to highlight the importance of the Canadian agriculture and agri-food sector. Details are available at: www.agr.ca/cb/cafc-fcaa/kit/kite.pdf or www.agr.ca/cb/news/1999/n91015ce.html.

Each year, an educational package of FAO produced materials is made available by a national co-ordinating committee to a committee in each province. In Nova Scotia, for example, the committee co-ordinated the distribution of these educational materials to schools. Each school received one package which is shared by the various subject areas. Some 300 packages were distributed in this province alone.

One Nova Scotian teacher of World Nutrition says, "I built my course around the World Food Day materials that arrived each year. The package arrived in the library and teachers (global geography, world nutrition, agriculture and foods teachers) must share materials. Innovative teaching techniques have been included in this package that are particularly helpful; for example, Dimensions of Need, An Atlas of Food and Agriculture, case studies, world population graphs, crossword puzzles, suggested activities to make issues come alive for students. Unfortunately, federal funding was cut for this program but two things are fortunate: materials are in the schools from past years and the internet provides access to the current year's information."

OBJECTIVES
· Overcoming the urban/rural gap in education. 

· Increasing access to basic Education for Rural People 

· Improving the quality of basic Education for Rural People 

· Fostering the national capacity to plan and implement ERP as part of National Education for All and Rural Development Plans. 

· Building awareness on the importance of ERP as a crucial step to achieve all the Millennium Development Goals, and particularly, eradicating extreme poverty and hunger, achieving universal primary education and promoting gender equity. 

ACTIVITIES
The book was prepared as conceptual background to the Education for rural people (ERP) partnership Flagship initiative, launched by the Sustainable Development Department of the Food and Agriculture Organization of the United Nations (FAO) and the United Nations Educational Scientific and Culture Organization (UNESCO) during the World Summit on Sustainable Development in Johannesburg, South Africa, on 3 September 2002. The initiative seeks to address rural - urban disparities, which are a serious concern to governments and the international community as a whole. More than seventy members among International Organizations, Governments and NGOs, foundations and others have joined the flagship Education for Rural people (ERP) to share knowledge and experiences in order to facilitate networking and develop synergyAnother document, created in October 2001and updated in October 2003 titled “A Compendium of FAO Experience in Basic Education – All for Education and Food for All was one result of a  joint study conducted by FAO and UNESCO

In November 2002, there was an announcement of a new publication “Education for rural development” 
SD-Dimensions is pleased to announce a forthcoming joint study conducted by FAO and UNESCO.

· Presents a new perspective for educational development in rural areas. 

· Reviews trends and innovations in basic education for rural children. 

· Looks at training issues and higher education strategies to foster knowledge and skills in rural societies.

Food ond Agriculture Organization of the United Nations UNESCO Publishing/ International Institute For Educational Planning

For many years, the approach followed by policy-makers and education specialists has been to focus on practical and occupational agricultural skill training provided mainly at the secondary and tertiary levels. Yet, in a spatial and economic environment increasingly shaped by non-farming activities, and in a policy context dominated by the poverty reduction agenda, education for rural development requires an holistic approach going beyond the narrow boundaries of the traditional agricultural education and training concept.

In this context, this book makes a contribution to countering conventional wisdom and educational policies that have guided the provision of education in rural areas for several decades. It uses recent sources of information to reformulate education issues in the framework of the emerging rural development discourse. Various contributions describe current trends and innovations in improving the provision and quality of basic education in rural areas. This book also discusses skill development challenges, and analyzes emerging strategies developed by innovative higher education institutions to cope with the new educational and rural environment. In so doing, it opens the doorfor revisiting the links between education and rural development. This publication also provides elements for public policy-makers to rethinkthe constraints inherited from the sectoral division of labour between ministries of education and agriculture.

Education and training need to be placed at the centre of the rural development agenda in order to contribute to eradicating extreme poverty and hunger, to ensure sustainable agriculture, and to build human capacity for rural development. This publication seeks to assist agents of change to progress in this direction.

Title: World Food Day FAO Educational Materials - CANADA 
The World Food Summit, held in Rome in November 1996, was called in response to the continued existence of widespread under-nutrition and growing concern about the capacity of agriculture to meet future food needs. The Summit provided a forum for debate on one of the most important issues facing world leaders in the new millennium - the imperative of eradicating hunger. The Summit ended with the adoption of the Rome Declaration on World Food Security and the World Food Summit Plan of Action. This provided a framework for bringing about important changes in policies and programmes needed to achieve Food for All, and specifically contributing to achieving the target of reducing by half the number of undernourished people by no later than the year 2015. The Plan of Action explicitly and repeatedly refers to basic education as a key element in the achievement of its aims. Unfortunately, current data indicates that the number of undernourished is falling at a rate of 8 million each year, far below the average rate of 20 million per year needed to reach the World Food Summit target. Although headway has been made and some striking success stories exist in individual countries and communities, much remains to be done.

At  the World Food Summit: five years later, (5-9 November 2001) participants will review progress made towards that goal and consider ways to accelerate the process.

"The purpose of this event is to give new impetus to world-wide efforts on behalf of hungry people," says FAO Director-General Jacques Diouf. "We must raise both the political will and the financial resources to fight hunger. The international community has repeatedly declared that it is dedicated to the eradication of poverty. Eliminating hunger is a vital first step." 

The United Nation Conference on Environment and Development (Agenda 21, Rio, 1992) which adopted a resolution on Education, Public Awareness and Training, stressing the crucial role of education, and specifically of basic education for promoting sustainable development and improving the capacity of countries to address environment and development issues.

Critique of Educating for Sustainable Development 

Definition of Sustainable Development 

The term “sustainable development” was defined in 1987 as “…development that meets the needs of the present without compromising the ability of future generations to meet their own needs.” (World Commission on Environment and Development. 1987) The Brundtland Commission’s report Our Common Future (World Commission on Environment and Development, 1987) and more recently the Rio de Janeiro (insert) Summit in June 1992 have popularized the term.  
Jickling brings to light the argument that the term itself is “…imprecise…susceptible to manipulation and deception…” and to some it is “…logically inconsistent…” (Jickling, 1994).  John Disinger elaborates on the latter, stating that “…the term ‘sustainable development’ is an oxymoron – a self-contained non-sequitur between noun and modifier…” (Disinger, 1990 in Jickling, 1994)  John Huckle (1991) in Jickling (1994) maintains that sustainable development “…has taken different, and possibly irreconcilable, meanings for technocentrists and ecocentrists…”  Jickling explores this, stating that “According to this view, the term is contested and its shared understanding is rendered impossible by inherent contradictions arising from these divergent worldviews...” (Jickling, 1994). 

Clearly, a need to share a common vision will be necessary.  (ADD THIS TO LIMITATIONS OF THE STUDY)  Indeed a necessary analysis of present worldview is necessary in those implementing the educator resource as well as the learners.  It will also be necessary to discuss, with educators, the definition that this research holds for sustainability and how it differs and is similar to sustainable development (see INTRO – OPERATIONAL DEF’NS)  Indeed, as Jickling argues, it is “…inappropriate to plan and implement curricula without adequate conceptualization of central concepts…” (Jickling, 1994)

Conceptions of sustainable development

Summers summarizes that “Interpretations of sustainability and sustainable development are complex and contested (see, for example, Sauvé, 1996; Bonnett, 1999; Scott & Reid, 2001). He identifies a 

“…growing consensus that sustainable development must be conceptualised at the very

least in terms of three dimensions: environmental, economic and social. Indeed,

Gough (2002, p. 65) argues that ‘we cannot hope to separate our understanding of

the environment from our social and economic interactions with it’, while Luke (2001,

p. 195) sees a need to ‘abolish the artificial distinction between environment and economy/

society/community’.”  The acknowledgement of the interrelationships between the three spheres reinforces the focus to systems thinking.  

Advocating for Interdisciplinary

there is significant evidence to suggest that teachers of science and of humanities

subjects differ considerably in the experience and expertise they bring to such issues.

So, for example, the recent Wellcome Trust project ‘Valuable Lessons: engaging with

the social context of science in schools’ found that:

Currently, the majority of science teachers consider it their role to present the ‘facts’ of their

subject and not deal with associated social or ethical issues. (Levinson & Turner, 2002, p. 2)

The same project also found evidence supporting the greater strength of humanities

teachers in handling values-laden topics (but less confidence where science is involved):

Humanities teachers appear most confident when covering general ethical and social

issues; they feel significantly less confident though about addressing socio-scientific issues.

(Levinson & Turner, 2002, p. 2)

We conclude from this that one of the benefits of interdisciplinary approaches would

be the sharing and mutual development of the distinctive areas of expertise which

different subjects may have to offer.
Overcoming barriers to interdisciplinary

A less ambitious starting

point involving, say, just two subjects is more likely to achieve success and hence

provide a positive experience for future developments. Furthermore, the mandated

position of sustainable development within geography and science suggests that these

two subjects are the strongest candidates for initial action.
Addressing Social Issues in Education

Alluding to E.F. Schumacher’s book Small is Beautiful (1973) (DO I REFERENCE THIS?), Jickling questions the role of “…crisis-inspired or problem-driven forms of education..” suggesting that they “…reflect widespread beliefs that education is somehow  the key to resolution of social problems…” (Jickling, 1994)  Through adoption of the Natural Step, this research seeks to alleviate this concern.  Firstly, the overreliance on affective judgements is considered by the researcher to be one of four potentially biased heuristics.  Thus, in a decision-making process in the educator resource, the researcher will pay attention to recent studies that demonstrate that an overreliance on affective judgements “…may, in many cases, overwhelm more thoughtful (cognitive) analysis of problems…” (Avrai, 2004)  The researcher notes that this is an impediment to high quality decision-making but also acknowledges that personal beliefs are inextricably linked to decisions and would also hope to foster a sense that one remain true to one’s values (whether the educator or researcher or peer group) cite an overreliance on affective judgement as a reason for altering one’s decision.  It is more important that the student recognize their own potential overreliance on affective judgement and recognize its ability to affect their own personal decision-making activities.  

The Natural Step is a solid decision-making framework through which to discuss this heuristic and the other three detailed in (STATE WHERE).

Potential of Indoctrination

The researcher acknowledges that the learner-educator relationship is often still hierarchial despite Capra’s advice that the educator move fro disseminator of information to facilitator (get REFERENCE).  Jickling also states that “…education is concerned with enabling people to think for themselves.   Educating “for sustainable development”, education “for Deep Ecology” (Drengson, 1991) in Jickling, or education “for”  anything else is inconsistent with that criterion.  In all cases, these phrases suggest a pre-determined mode of thinking to which the pupil is expected to subscribe...” (Jickling, 1994)

I am in agreement with Jickling in that students need not and should not be taught that sustainable development is a conglomeration of the “correct” environmental views or like Jickling, that “…hidden beneath its current obscurity lies an environmental panacea.” (Jickling, 1994)  DISCUSS ENVIROTHON STUDY FROM ENV SEMINAR) 

 In response, this research aims to detail the triad approach of sustainable development more intricately and shift the emphasis toward fundamental core scientific principles of ecosystems by adopting the MA framework (APPENDIX)  Elements of economy, society and environment are still inherent in the framework but the interconnections between society and environment are explicitly made such that economic considerations are viewed in a systems thinking perspective.

Adoption of the MA Framework as a Working Mental Model


The MA framework is explicitly exposed to learners as a potential mental model.  Because it is based on the scientific ecosystem services provided by ecosystems, it incorporates but does not solely emphasize the provisioning services that are traditionally the only ecosystem services of concern when addressing questions of economics (food, timber, fiber, etc.).  The researcher believes that this alleviates the priority on the “development” in sustainable development and shifts the triad approach toward more of a systems thinking approach.  

The use of the MA framework is not to insinuate that it is the correct model.  Since the ECOSYSTEM SERVICES is basically a graphical display of all the ecosystem services that an ecosystem provides for humans, it has little that is debatable. It is also not a static framework.  Services that are considered provisioning to some cultures such as cattle may be considered cultural services if cattle are considered sacred.  However, it is likely not debatable that one obtains food from an ecosystem.  Similarly, the right portion indicates CONSTITUTENTS OF WELL-BEING that again, may differ temporally and culturally.

The framework also indicates the interconnections between the ecosystem services and human health and well-being.  The color of the arrows indicate the potential of each interconnection for mediation by socioeconomic factors.  Also, the width of the arrows are intended to suggest the intensity of linkages between ecosystem services and well-being.  Thus, it does assign “priority” to some of the services, which could be debatable.  For instance, some would likely have a wider arrow linking cultural services with security, indicating that their security is very intensely linked to their cultural beliefs.  Again, the framework is not static.  In the MA itself, the framework was re-worked and priorities of different cultures involved in the sub-global assessments of the MA reflected in modified versions the framework according to the relative importance of the interconnections and the language and cultural beliefs of those involved.  Again, the very fundamental basic constituents of well-being are thought to be more similar than they are different.  (REFERENCE in NATURAL STEP e-learning course where they had 9 consituents of well-being across a wide array of cultures through time).

  Summers summarizes that “Interpretations of sustainability and sustainable development are complex and contested (see, for example, Sauvé, 1996; Bonnett, 1999; Scott & Reid, 2001). He identifies a 

“…growing consensus that sustainable development must be conceptualised at the very

least in terms of three dimensions: environmental, economic and social. Indeed,

Gough (2002, p. 65) argues that ‘we cannot hope to separate our understanding of

the environment from our social and economic interactions with it’, while Luke (2001,

p. 195) sees a need to ‘abolish the artificial distinction between environment and economy/

society/community’.”  The acknowledgement of the interrelationships between the three spheres reinforces the focus to systems thinking.  

a. MA

The project seeks to change perceptions.  As in the Millenium 
Ecosystem Assessment states (someone please verify this on the website before we include it and I have no idea how to give credit for it)
“Even today’s technology and knowledge can reduce considerably the human impact on ecosystems.  THEY ARE UNLIKLEY TO BE DEPLOYED FULLY, HOWEVER, UNTIL ECOSYSTEM SERVICES CEASE TO BE PERCEIVED AS FREE AND LIMITLESS, AND THEIR FULL VALUE IS TAKEN INTO ACCOUNT”

(talk about Nat Cap and reductionist science)

This harkens to the notion that a shift in perception is necessary and correlates with MECY “…proper resource pricing…”

Such a grassroots level 

The project seeks to involve youth, those who will inevitably be involved in taking ownership of environmental issues.  As in the Millenium Ecosystem Assessment…

“MEASURES TO CONSERVE NATURAL RESOURCES ARE MORE LIKELY TO SUCCEED IF LOCAL COMMUNITIES ARE GIVEN OWNERSHIP OF THEM, SHARE THE BENEFITS, AND ARE INVOLVED IN THE DECISIONS” Such a  recent, well-researched, and thorough publication describes vividly that creating a paradigm shift in youth is absolutely pivotal and absolutely urgent. Thus, this project is an important primary step. 

Sustainability can provide an excellent context for the delivery of Manitoba science/mathematics curricular outcomes in any setting.  Rural landscapes provide an opportunity to engage with nature on a more intimate level and the value of such interaction has been documented in (                                        ).  

The necessity of a very all-encompassing yet science-oriented framework based in current research is suggested herein for this purpose and the capacity of the Natural Step Framework to serve as such is described.  An application of the framework has been developed to provide an example of the close mesh that can be made between Manitoba curriculum and 
Environmental Education

In the area of environmental education, as published in Schools’ Council Project Environment in Britain during the 1970s and quoted in Palmer (1998, p.12), 

environmental education is described as being “…in, about, and for the environment”.  “In” the environment includes direct exploration and experiential learning.  “About” the environment refers to knowledge, skills, understandings, and levels of awareness of the natural environment (herein called knowledge for simplicity). “For” the environment refers to action, behavior-oriented goals of environmental education (herein called action for brevity). 

Volumes could be written on the interplay between these three domains for each individual’s experience is unique and likely not as separate or unidirectional as will be explored here.  For example, experience in the environment may feed a bonding with the environment which may encourage intrinsically motivated action for the environment and a desire to learn more about the environment and then the converse is true.  I will separate them only to establish and clarify which are essential factors of effective EE.   

Also included is the term “personal transformation”, a “….strong personal bonding with the Earth” (Fien, 1997, p.24) in the sense that knowledge-based outcomes and increased levels of awareness are a major factor in creating personal transformation.  

 (INSERT HEURISTICS -Avrai)

Review of Literature

Defining the New Ecological Paradigm

The traditional worldview of western society in the earlier decades of the 20th century has been an anthropocentric worldview characterized by “… abundance and progress, devotion to growth and prosperity, faith in technology, and commitment to a laissez-faire economy” (Bogner, 1998, p. 8).  Blaikie (1992) refers to “…a creeping shift from an anthropocentric to an ecocentric and finally to a “New Ecological” worldview...” (p. 8)  This New Ecological Paradigm (NEP) includes “…recognition of a) nature as a limited resource, b) nature as delicately balanced and subject to human interference, and c) a questioning, if not denial, of humanity’s right to rule over the rest of nature”  (Rideout, 2005, p. 15).  It is characterized by “…the claim that humans are exceptional but interdependently involved in the global ecosystem with its intricate linkages of cause and effect that” (Rideout, 2005, p. 15) It also describes that “…humans live in and are dependent upon a finite bio-sphere in which past abundance and human inventiveness will be constrained by ecological laws” (Blaikie, 1992, p. 8).  Five aspects of NEP worldview described in Rideout (2005, p. 16) included  1) the reality of limits to growth,  2) anti-anthropocentrism, 3)  the fragility of natures’ balance,  4) rejection of human exemptionalism, and 5) the possibility of an ecocrisis.  The primary purpose of this study is to identify the degree to which current worldviews of ME participants are pro-NEP in each of these five dimensions.  This would provide evidence as to whether or not the “creeping shift” that Blaikie refers to is indeed occurring (in this case at least).
Manitoba Envirothon as a Setting for Influencing Worldview Development
Paradigmal shifts toward NEP worldview are not easy to infuse into the general population.  Bogner’s empirical study maintains that “…worldview, as a subscale, was difficult to influence” (Bogner, 1998, p. 8).  Bogner further describes that the barrier to the adoption of the new worldview is that “…socializing of most young people still does not occur in the new paradigm…” (Bogner, 1998, p. 8) Team leaders of ME would have the ability to socialize the team members in a way that would expose them to a variety of worldviews, including the NEP worldview.  Team leaders would also have potential to facilitate the shift toward pro-NEP worldviews, if they so chose to design the team level experiences to do so.  Given such a position of potential influence, combined with a receptive audience, exposing Envirothon team members to differing worldviews (logically including the NEP) would seem to be a natural outcome.   Team leaders could have an enormous impact on the development of participant worldviews.   

The second purpose of this study will examine the actual exposure to different worldviews that team leaders provide at a team level. .  In Quinn (2004), one ME team member stated ”…they did not gain a better understanding of the different perspectives on the environment while preparing and competing…” (p. 36) for Envirothon.  This study seeks to understand why.  

The Influence of Sustainable Development

The research of Corral-Verdugo and Armendariz (2000) has particular applicability to the development of this study.  Corral-Verdugo & Armendariz (2000) studied the NEP in Mexican communities and concluded that “…Mexicans can be pro-NEP and still accept notions from the old…paradigm” (p. 7) and furthermore, participants “..did not see a major conflict between these two apparently opposing views”  (p.6) Possible reasons for originating and maintaining that worldview is the fact that “…Mexico emerged from two distinctive cultures: Hispanic (European) and Indian (Native American).  It is likely that support for the pro-environmental beliefs has an indigenous basis, whereas the utilitarian notion could come from Europe” (Corral-Verdugo & Armendariz, 2000, p. 6)  Mexicans attempt to seek a “…balance between protecting the environment and satisfying human needs.  Coincidentally, that is a description of the so-called doctrine of sustainable development” (Corral-Verdugo, 2000, p. 6).  

As the Manitoban curriculum currently advocates a sustainable development approach, and many of the team leaders of Envirothon are teachers of science and are consequently actively using such curriculum in their teaching, the role of formal education as an influential factor is considered as the study unfolds.  

Sustainable development and the NEP share common threads but also have a major difference.  Chapman describes “The notions of …sustainable development…link the concept of sustainability with language that has…assumptions that are technocentric and underlie the causes of environmental problems.  Notions of sustainability developed from this values base cannot contribute to long-term solutions to environmental problems” (Chapman, 2000, p.100) It is important that participants in EE participants be made aware of their current worldview, assess what influences their current worldview, and examine the effects of socially dominant worldviews in the past.  Socially dominant worldviews should not be dictated as the fabric of daily life. Worldview should be an ever-evolving process of understanding occurring at a micro, exo and macro level (Kollmuss, 2002, p. 251) lest they become “tacit and largely unidentified understandings…myths” (Chapman, 2004, p.97)

While ME does not emphasize pro-environmental behaviour, it does support the objective of providing “…students with an opportunity to experience different perspectives on environmental issues and concepts.” (Manitoba Envirothon Website)  

The third purpose of this study examines the actual exposure to different worldviews the ME competition process provides for participants of ME.  Does the competition itself foster an environment in which worldviews (including NEP) can be developed and expressed?  

The research questions are:

1. To what degree are current worldviews of ME participants pro-NEP?  
2. Does the team level experience influence development of participant worldview? (including a pro-NEP worldview)?

3. What influence does the ME competition experience have on fostering exploration of a diverse array of worldviews (including a pro-NEP worldview)?

