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Theoretical Foundations Underlying UWEX ERC Program Initiatives and Development

Adaptive Management

Managing ecosystems is less about geographic or political boundaries than it is about landscape connectivity and an inclusive approach to problem solving within that landscape. “Landscape level” conservation seeks to expand from traditional natural resource management to make decisions at larger spatial scales, with longer timelines, and with decisions made by a broad group of stakeholders. This approach requires the broad sharing of decision-making and the inclusion of many diverse interests and stakeholders. Collaboration – the sum of cooperation, consultation, and communication – is the driving force behind conservation at a landscape level. (Chris Horsch, US FWS)

Adaptive management is a process for developing hypotheses about how components of an ecosystem function and interact, and for using management actions at a large scale to test those hypotheses and to learn more about our management options. It is designed to create opportunity to use our greatest creativity in solving problems while managing the risks, to learn as we go, and to incorporate new knowledge into subsequent steps. Essential elements include: incorporating a collaborative group; developing a vision; organizing knowledge; credible, high quality, policy relevant science. (The Institute for Agriculture and Trade Policy, http://www.iatp.org/AEAM/definitions.htm)
Agricultural Knowledge and Information Systems

(Applied by the World Bank and UN agencies)

“Systems Thinking” (hierarchy, communication, control) provides the foundation for the notion of “agricultural information and knowledge systems” (AKIS) where information is proposed as the common denominator that connects all actors in a system (N. Röling, 1988). It calls for an acknowledgement of the many actors or stakeholders involved, at different levels of the system. A key idea behind the AKIS concept is that innovation is not a linear process, but rather an emergent property of the interaction among complementary actors, and very much a slow, continuous learning process (P. Engel and M. Salomon, 1997). (This summary was adapted from R. Ramirez and R. Lee, Service delivery systems for natural resource stakeholders. AHUM-A456)

Agroecology

Agroecology is a holistic approach to agricultural research. Attention is paid to the social and economic world of farmers and their communities as well as ecological relationships. While research has been done on the impacts of Best Management Practices on water quality, less attention has been paid to effective alternative cropping or livestock management strategies and their implications for water quality indicators. A central question of this type of research is what is the effect of a whole system of practices, rather than just one practice like cropping systems or rotations, on water quality.
 Elements for consideration related to this theme include: 1) The multifunctional nature of the human use of land – What strategies would be most likely to preserve biological diversity (and people’s enjoyment of it) while supplying our needs; 2) The role of science in agriculture policy – questioning the technical/economic/rationalist approach especially considering the fact that agricultural science is informed by both technological and biological investigation and the need to better integrate ecosystem and human use perspectives when attempting to apply results; 3) The power of stakeholder engagement – broad stakeholder engagement is recognized as a core component of environmental management.

Community-Based Environmental Education model and contributing literature

(Developed as part of a multi-year US EPA/ USDA Cooperative Extension partnership)

The CBEE model integrates environmental management goals into community development processes; relying on environmental education, public participation, social marketing, noneconomic social sciences, ecosystem management, and sustainability planning theories and recommendations. According to this model, effective community-based environmental education is: local – addresses a locally identified issue and works toward a positive outcome; collaborative – works with a coalition or group, giving attention to techniques that support group effectiveness; informed – takes action based on information, within the context of community goals; active – engages the broader group by using quality education practices. The model was included in a National Research Council publication, New Tools for Environmental Management (2002).
Conservation Biology

Conservation biology
 is an integrated science that has developed in response to many scientists’ desire to face the challenge to preserve species and ecosystems. It has three goals: to document the full range of biological diversity on Earth; to investigate human impact on species, communities, and ecosystems; and to develop practical approaches to prevent the extinction of species, to maintain genetic variation within species and to protect and restore biological communities and their associated ecosystem functions.
Conservation biology rests on an underlying set of principles that is generally agreed on by members of the discipline:

1. The diversity of species and biological communities should be preserved.

2. The untimely extinction of populations and species should be prevented.

3. Ecological complexity should be maintained.

4. Evolution should continue.

5. Biological diversity has intrinsic value.

Ecosystem Management
Ecosystem planning and management is comprehensive in scope and integrated in content. The ecosystem approach incorporates aspects of both the social and physical sciences into natural resource management plans.

1.
Primary focus on ecological integrity. Protect the integrity of the natural system.

2.
Perception of the ecosystem as somewhat self-sustaining. The survival of all life forms is fundamentally dependent on ecosystem integrity. The environment has threshold limits to stress tolerance and responds synergistically to external influences.

3.
Natural ecological boundary. The ecosystem boundary is determined by the nature of the resource to be managed rather than by the arbitrary jurisdiction of a political unit.

4.
A holistic orientation toward resource management. All elements of the system should be planned for in unison. Water, forestry, air, and wildlife concerns should be balanced with such issues as land use and industrial development in order to develop an ecologically sound and sustainable sociophysical system.

This approach requires participation of: appropriate actors (intergovernmental, interdisciplinary); development of a mutually agreed upon decision-making process (decision making, development of common objectives, dispute resolution); and legitimacy (political support, public participation, funding). Significant questions relevant to this approach:
a. How do government agencies move from a fragmented institutional structure and incremental policy process to one that is comprehensive and integrated?

b. What incentives can be used to promote intergovernmental coordination and interdisciplinary cooperation?

c. What type of decision-making process is appropriate when multiple parties with different statutory goals are expected to work together?

d. What is the appropriate role for nongovernmental organization and the private and public sectors under this approach?

e. How do we facilitate resource management along ecologically determined boundaries rather than by political jurisdiction?

Ecosystem Services

Natural ecosystems perform fundamental life-support services without which human civilizations would cease to thrive. These include the purification of air and water, detoxification and decomposition of wastes, regulation of climate, regeneration of soil fertility, and production and maintenance of biodiversity. Escalating impacts of human activities on forests, wetlands, and other natural ecosystems imperil the delivery of such services. The primary threats are land use changes that cause losses in biodiversity as well as disruption of carbon, nitrogen, and other biogeochemical cycles; human-caused invasions of exotic species; releases of toxic substances; possible rapid climate change; and depletion of stratospheric ozone.

· Ecosystems services are essential to civilization

· Ecosystem services operate on such a grand scale and in such intricate and little-explored ways that most could not be replaced by technology

· Human activities are already impairing the flow of ecosystem services on a large scale

· If current trends continue, humanity will dramatically alter virtually all of Earth’s remaining natural ecosystems within a few decades

· Many of the human activities that modify or destroy natural ecosystems may cause deterioration of ecological services whose value, in the long term, dwarfs the short-term economic benefits society gains from those activities

· Considered globally, very large numbers of species and populations are required to sustain ecosystem services

· The functioning of many ecosystems could be restored if appropriate actions were taken in time

Environmental Education

Environmental Education is an education process designed to produce “environmental literacy” among citizens. Environmental education has largely been defined through international meetings sponsored by the United Nations. The most famous of these was known as the Tbilisi conference.
 A 1982 UNESCO definition of the purpose of environmental education explains that it is education designed, "to aid citizens in becoming environmentally knowledgeable and above all, skilled and dedicated citizens who are willing to work, individually and collectively, toward achieving and/or maintaining a dynamic equilibrium between quality of life and quality of the environment."

It is important to note that environmental education application has never been limited to school-age youth. Recommended themes and processes apply to citizens of all ages. A summary of topics generally included in the field of environmental education includes skills and knowledge relating to these goals: ecological foundations, conceptual awareness of issues and values, investigation skills, evaluation skills, environmental action skills, socio-political knowledge.

Environmental education literacy is described by four themes:

1. Knowledge of environmental processes and systems

2. Inquiry skills

3. Skills for decision and action

4. Personal responsibility

Environmentally Responsible Behaviors
ERB describes nine characteristics that predict the likelihood that the individual will act in an environmentally sensitive way for any particular situation. These characteristics were established through years of study by multiple researchers.
 This group of characteristics has been used recently as a partial measure of effectiveness of stewardship and conservation education initiatives:
· Knowledge of issues

· Skill in actions

· Knowledge of ecology and actions

· Group locus of control

· Intention to act

· Environmental sensitivity

· Personal responsibility

· Individual locus of control

Free-Choice Learning

This model suggests that three overlapping contexts – the Personal Context, the Sociocultural Context, and the Physical Context – contribute to and influence the interactions and experiences that people have when engaging in free-choice learning activities such as visiting museums. After considering findings from hundreds of research studies, eleven key factors, or more accurately suites of factors, emerge as particularly fundamental.

Personal Context Factors

1. Motivation and expectations – When expectations are fulfilled, learning is facilitated. When expectations are unmet, learning can suffer. Learning situations are effective when they attract and reinforce intrinsically motivated individuals.

2. Interest – Based on prior interest, learners self-select what objects and experiences with which to interact, for example, what to see and do while exploring a museum (the term interest refers to a psychological construct that includes attention, persistence in a task and continued curiosity, all important factors when one wants to understand what might motivate someone to become fully engaged and perhaps to learn something; Hidi, 1990).
3. Prior knowledge and experience –The meaning that is made of learning experiences are always framed within and constrained by prior knowledge and experience.

4. Choice and control – Learning is facilitated when individuals can exercise choice over what, how, when and with whom they learn, and feel in control of their own learning. 
Sociocultural Context

5. Within group sociocultural mediation – Humans are inherently social creatures. They learn and make meaning as part of social groups. These groups have histories and separately and collectively form communities of learners. Peers build social bonds through shared experiences and knowledge.

6. Facilitated mediation by others – Powerful socially mediated learning occurs with other people perceived to be knowledgeable such as teachers, parents and other facilitators. Such learning has long evolutionary and cultural antecedents. Interactions with other people can either enhance or inhibit free-choice learning experiences. 

7. Culture – All learning is built upon previous learning, but not just the learning of the individual, but the learning of the entire society in which that individual lives. Cultural background, familiarity with free-choice learning settings such as museums, what they represent to a person in a society (e.g., elitist or inclusive, modern or antiquated), all these factors influence free-choice learning also.
Physical Context

8. Advance preparation – People, particularly children, learn better when they feel secure in their surroundings and know what is expected of them, that is, when they have received advance organizers and orientation for the experience. When people feel disoriented it directly affects their ability to focus on anything else. When people feel oriented, some novelty can enhance learning. Similarly, providing conceptual advance organizers significantly improves people’s ability to construct meaning from experiences. 

9. Setting –Learning and meaning-making is influenced by setting, that is, the ambiance, feel and comfort of the place or situation. When people feel comfortable in a learning setting or situation learning is enhanced. 

10. Design – In real world settings people see and experience authentic, real objects, within appropriate environments. Appropriately designed learning experiences that capitalize on the elements of the real world are compelling learning tools.

11. Subsequent reinforcing events and experiences –Learning does not respect institutional boundaries. People learn by accumulating understanding over time, from many sources in many different ways. Subsequent reinforcing events and experiences are as critical to learning from objects and experiences as are the immediate interactions. The knowledge and experience gained from any one experience is incomplete; it requires enabling contexts to become whole. More often than not, these enabling contexts occur in other places; weeks, months and often years later. These subsequent reinforcing events and experiences are as critical to learning as are the initial encounters.

Global Water System Project
The global water system is being transformed by major syndromes including climate change, erosion, pollution and salinisation. We know more about the physical aspects of the global water system and much less about the nutrient flows, biodiversity loss and human dimensions. The Global Water System Project (GWSP) is a newly established joint project of DIVERSITAS, an international programme of biodiversity science, the International Geosphere-Biosphere Programme (IGBP), the International Human Dimensions Programme (IHDP) and the World Climate Research Programme (WCRP). These four global change programmes form the Earth System Science Partnership (ESSP).
 
The overarching question of the Global Water System Project (GWSP) is how human actions are changing the global water system and what are the environmental and socio-economic feedbacks arising from the anthropogenic changes in the global water system. Three core questions follow from this overarching question, and these questions make up the three major research themes of the GWSP: ‘What are the magnitudes of anthropogenic and environmental changes in the global water system and what are the key mechanisms by which they are induced?’ ‘What are the main linkages and feedbacks within the Earth system, arising from changes in the global water system?’ ‘How resilient and adaptable is the global water system to change, and what are sustainable management strategies?’ Related studies will deal with water requirements for nature and humans, the nature of the adaptive capacity of the global water system and approaches to enhance the capacity and the provision of ecosystem goods and services by the global water system. The aim of this theme is to understand implications for the future and to inform policy and decision makers.
Millennium Ecosystem Assessment (UN and many other partners)
The MEA focuses on ecosystem services (the benefits people obtain from ecosystems), how changes in ecosystem services have affected human wellbeing, how ecosystem changes may affect people in future decades, and response options that might be adopted at local, national, or global scales to improve ecosystem management and thereby contribute to human well-being and poverty alleviation. Specific issues being addressed have been defined through consultation with users. The process synthesizes information from scientific literature, datasets, and scientific models, and includes knowledge held by the private sector, practitioners, local communities and indigenous peoples.

The assessment process uses a conceptual framework that looks at systems from the local level to the global level and over time in the short and long term. Investigations consider the following categories which are seen to influence each other in time and geographically: human well-being and poverty reduction; indirect drivers of change (demographic, economic, sociopolitical, science and technology, cultural and religious); direct drivers of change (changes in land use and land cover, species introductions, technology adaptation and use, external inputs such as fertilizer, harvest and resource consumption, climate change, natural physical and biological drivers uninfluenced by people); ecosystem services (provisioning, regulating, cultural, supporting).

Sustainability

“Sustainable community development means building the capacity of people to work collectively in addressing their common interests in the local society within the context of sustainability - that which is sustainable biologically, culturally, and economically.” (p. 123)

“A local community serves five purposes:

1.
Social participation - where and how people are able to interact with one another to create the relationships necessary for a feeling of value and self-worth

2.
Mutual aid - services and support offered in times of individual or familial need

3.
Economic production, distribution, and consumption - jobs, import and export of products, as well as the availability of such commodities as food and clothing in the local area

4.
Socialization - educating people about cultural values and acceptable norms, and

5.
Social control - the means for maintaining those cultural values and acceptable norms” (p. 100)

“Cultural capacity is a chosen quality of life that is sustainable without endangering the productive capacity of the environment. The more materially oriented the desired lifestyle of an individual or a community, for example, the more resources are needed to sustain it and the smaller the human population must be per unit area of landscape.  Cultural capacity, then, is a balance between the way we want to live, the real quality of our lifestyle and our community, and the number of people an area can support in that lifestyle on a sustainable basis.” (p. 136)

Essential elements of sustainability (p. 14)

1.
Understand and accept the inviolate physical principles governing nature’s dynamics.

2.
Understand and accept that we do not and cannot manage nature

3.
Understand and accept that we make an ecosystem more fragile when we alter it

4.
Understand and accept that we must reinvest in living systems even as we reinvest in businesses

5.
Understand and accept that only a unified systemic world view is a sustainable world view. In a unified systemic world view, reality consists of organic and unified wholes that are greater than the simple sum of their parts:

a. Everything exists in relationship to everything else; b. Every relationship is dynamic, constantly adjusting itself to fit precisely into all other relationships; c. All relationships, including non-monetary ones, have value; d. Everything, including humans and nonhumans, is interconnected, interdependent, and interactive; e. All relationships are systems supporting systems; f. The whole is functionally greater than the sum of its parts; g. Processes have primacy over components; h. A system is defined by how it functions, not by the shape, number, or arrangement of its component parts; i. The integrity of the environment and its ecological processes has primacy over human desires when such desires would destroy the system’s integrity for future generations; j. Nature determines the limitations of human endeavors; k. The relevancy of knowledge depends on its context

6.
Accept our ignorance and trust our intuition, while doubting our knowledge

7.
Specify what is to be sustained

8.
Understand and accept that sustainability is a continual process, not a fixed end point

9.
Understand, accept, and be accountable for intergenerational equity

10.
Understand, accept and be accountable for ecological limitations to land ownership and the rights of private property.

Other helpful disciplines
Outreach Knowledge Areas

· Adult Education Principles

· Communication Principles

· Civic Empowerment Principles

· Citizen Participation/ Community Involvement Principles

· Development Theory

· Education Planning
· Learning Theory

· Leadership Development Principles

· Environmental Education Principles

· Non Economic Social Science Applications

· Social Marketing Principles

· Technology Transfer/Diffusion of Innovation Theory
· Youth Education Principles

Outreach planning science

Outreach planning has been described in many places. Planning foundations rely on theories and research from social marketing, learning, communication, and evaluation. Steps typically include:

· Familiarize yourself with the "community of interest". 

· Identify and assess a target audience. 

· Define clear goals and objectives, in cooperation with stakeholders and the target audience. 

· Inventory resources and constraints and adapt your initiative to capitalize on results. 

· Design your initiative with a focus on your goals, audience characteristics, and resources. 

· Integrate relevant best education practices. 

· Implement the initiative. 

· Evaluate the initiative. 

Use of computer tools, mapping, and remote sensing in outreach

Computer tools, mapping, and remote sensing resources enable citizens, groups, and professionals to gather or analyze information, and to use data to make decisions or determine actions related to specific environmental management issues. Use of these resources also builds capacity within groups and among individuals to better delineate environmental problems, to determine what information is significant in relation to the problem, to add flexibility to problem-solving approaches, and to use science-based tools in local activities. The Wisconsin Department of Natural Resources has authored a report to US EPA providing a conceptual framework and learning outcomes for a technical assistance program focused on use of computer tools.
 The June 2005 edition of the Journal of Extension offers two articles providing guidance on potential Extension applications and uses for these tools.

NOTE: The terms “knowledge systems” and “information and communication technologies” replace “education” and “outreach” in the natural resource management literature.

� Mrill Ingram. 2004. Agroecology: Supporting Water Quality Education with Research on Sustainable Agriculture. http://www.uwex.edu/farmandhome/wqpaap/AgroEco.html.


� Bill Bland. 2004. Agroecology: A Wisconsin Perspective. New Directions in Agroecology Research and Education. The paragraph includes paraphrases or quotes from various authors cited in the original article.


� Primack, Richard B. 2004. A Primer of Conservation Biology, Third Edition. Sinauer Associates, Inc. Sunderland, Massachusetts


� Susan Hill MacKenzie. 1996. Integrated Resource Planning and Management. The Ecosystem Approach in the Great Lakes Basin. Island Press


� Daily, G. S. Alexander, P. Ehrlich, L. Goulder, J. Lubchenco, P. Matson, H. Mooney, S. Postel, S. Schneider, D. Tilman, G. Woodwell. 1997. Ecosystem Services: Benefits Supplied to Human Societies by Natural Ecosystems. Issues in Ecology: No. 2. The Ecological Society of America: Washington, D.C.


� Tbilisi Intergovernmental Conference on Environmental Education. 1978. “Toward an Action Plan: A Report on the Tbilisi Conference on Environmental Education.”  A paper developed by the FICE subcommittee on Environmental Education. Washington, D.C., U.S. Government Printing Office, Stock No. 017-080-01828-1.


� Goals for environmental education have been the topic of lengthy debate over many years. Key summaries have been provided by the following authors: Ronald Gardella, Environmental Education Curriculum Inventory Forms A and B, 1986; Harold Hungerford, R. B. Peyton, R. J. Wilke, Goals for Curriculum Development in Environmental Education in “Journal of Environmental Education, 1980; North American Association of Environmental Education background papers on education standards, 1995; Charles Roth, Definition and Clarification of Environmental Literacy, ASTM Environmental Literacy Project, 1990.


� NAAEE. 2004. Guidelines for Preparation and Professional Development of Environmental Educators. NAAEE: 2000 P Street, NW, Suite 540, Washington, DC 20036. Web site: www.naaee.org; � HYPERLINK "http://www.eelink.net" ��www.eelink.net� .


�Zint, M., A. Kraemer, H. Northway, M. Lim. 2002. Evaluation of the Chesapeake Bay Foundation’s Conservation Education Programs. Conservation Biology, 16, 641. http://www.blackwell-synergy.com/links/doi/10.1046/j.1523-1739.2002.00546.x/full/


� The Contextual Model of Learning (Falk & Dierking, 2000) grew out of a framework that John H. Falk and Lynn D. Dierking developed eight years ago (Falk & Dierking, 1992) after spending a great deal of time in museums, tracking thousands of people throughout their visits, observing them in specific exhibitions and conducting innumerable interviews (Falk & Dierking, 1992, 2000). http://www.ilinet.org/contextualmodel.htm


� http://www.gwsp.org/


� http://www.millenniumassessment.org//en/About.Overview.aspx


� Chris Maser. 1997. Sustainable Community Development - Principles and Concepts.  St. Lucie Press, Delray Beach, Florida.


� A number of resources are available to help natural resource professionals plan their outreach or training initiatives:


Best Practices Workbook for Boating, Fishing, and Aquatic Resources Stewardship Education - available from the Recreational Boating and Fishing Foundation, � HYPERLINK "http://www.rbff.org/" �www.rbff.org� 


Getting In Step, A Guide for Conducting Watershed Campaigns - available from U.S. EPA: 


Getting in Step: A Guide to Effective Outreach in Your Watershed � HYPERLINK "http://www.epa.gov/watertrain/gettinginstep/" �http://www.epa.gov/watertrain/gettinginstep/ �


Other "Getting In Step" Outreach Guides and Documents � HYPERLINK "http://www.epa.gov/owow/watershed/outreach/documents/" �http://www.epa.gov/owow/watershed/outreach/documents/ �


Nonformal Environmental Education Programs: Guidelines for Excellence - available from the North American Association for Environmental Education (NAAEE), � HYPERLINK "http://naaee.org/npeee/nonformal.php" �http://naaee.org/npeee/nonformal.php� 


Educating Young People About Water - A Guide to Program Planning and Evaluation - available from the University of Wisconsin, � HYPERLINK "http://www.uwex.edu/erc/eypaw/guides.html" �http://www.uwex.edu/erc/eypaw/guides.html �


� Wisconsin Department of Natural Resources and the Midwest Spatial Decision Support Systems Partnership. 2004. Conceptual Framework and Learning Outcomes for a Technical Assistance Program focused on Computer Tools for Planning, Conservation, and Environmental Protection. Madison: Wisconsin.


� Milla, K., A. Lorenzo, and C. Brown. 2005. GIS, GPS, and Remote Sensing Technologies in Extension Services: Where to start, What to Know. Journal of Extension: 43:3.


Meeker, S., J. Tate, G. Czapar, T. Vaughan. 2005. A Web-Based Resource for Watershed Management in Illinois. Journal of Extension: 43:3.
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