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Introduction 
 
Two central themes emerge from the recent literature of environmental problem 
solving. First, is the need for trans-disciplinary approaches, especially an 
integration of the natural and social sciences.  Equally important is the need to 
engage the people involved in environmental problem solving in deliberative 
processes characterized by a climate that fosters social learning (Lubchenco, et 
al., 1998; Lee, 1993; NRC 1996). One situation especially suited to trans-
disciplinary and participatory approaches is coastal watershed management. 
Coastal water quality provides a litmus test for land management in coastal 
watersheds. Science documents biophysical conditions and exposes relationships 
between conditions, such as nutrient enrichment, high sediment loading, low 
dissolved oxygen and local land-use practices. The cultural gap between 
scientists defining coastal watershed issues in biophysical terms and the 
municipal officials implementing changes in land-use practices can be a barrier. 
This barrier blocks translation of science and the reciprocal communication of 
local research needs. The goal of this research is to bridge that barrier through 
communication and education strategies that take into account cultural 
differences and harness the power of deliberation and collaboration.  
 

A Hybrid Approach 
 
Collaborative Learning1 (Daniels and Walker, 2001) is firmly grounded by an 
integration of systems theory, conflict theory and learning theory.  This 
framework supports a robust collection of design principles that guide, but do 
not constrain, the practice of Collaborative Learning. Indeed, one of the greatest 
strengths of Collaborative Learning is its situational adaptability. Its practice 
employs a toolkit of techniques to stimulate creative discussion, foster dialogue 
despite conflict and controversy, and develop group-generated implementation 
strategies for improving a situation (ibid). 
 
A key premise of Collaborative Learning is that successful learning recognizes 
and accommodates knowledge, value, perception and attitude differences among 

                                                
1Daniels and Walker use Collaborative Learning, capitalized, to distinguish their 
formal approach from generic or intuitive definitions that people might apply to 
the term collaborative learning. 
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stakeholders. This is where Collaborative Learning intersects with recent 
research in cognitive and environmental anthropology. During the past decade, 
anthropological research has examined the environmental knowledge, values 
and beliefs of stakeholders involved in participatory processes related to 
ecosystem management. By applying traditional anthropological research 
techniques to environmental issues, researchers are learning that cultural models 
play an important role in determining the effectiveness of communication, 
collaborative learning and ecosystem management (Kempton, et al., 1995; 
Paolisso, 2002; Bunting-Howarth, 2001). 
 
Cultural models are cognitive tools used by people to process and organize 
information, make decisions and guide behavior. They are shared perceptions 
and attitudes about how the world works. These models are implicit and taken 
for granted. They frequently operate below the level of consciousness (Holland 
and Quinn, 1987; Strauss and Quinn, 1997). This exploratory case study used 
cultural models research strategies to develop a systems understanding of 
municipal water management. This systems understanding included knowledge 
of the diverse perspectives that stakeholders brought to water management. This 
formative evaluation led to the application of the Collaborative Learning 
approach to the implementation phase of a stated-approved Watershed 
Management Plan. 
 

The Research Context and Methodology 
 
The Collaborative Learning workshops were part of The Coastal Training 
Program (CTP) of the Wells National Estuarine Research Reserve (NERR). The 
title for this workshop series, “Protecting our Children’s Water, 2005–2025” 
frames sustainable watershed management using language that enables 
watershed stakeholders to recognize that the project’s goals address shared 
values for clean water and intergenerational environmental stewardship. Maine 
Sea Grant and the Maine Non-point Pollution Education for Municipal Officials 
partnered with Wells NERR. 
 
The Merriland River, Branch Brook and Little River watershed (MBLR) 
includes three towns, a national Wildlife Refuge and the Wells NERR. Portions 
of the watershed provide drinking water for seven towns, and its headwaters 
contain a regional airport. Action Items from the Watershed Management Plan 
provided a jumping off point for the ecological portion of the process, and the 
cultural models research provided a rigorous needs assessment/formative 
evaluation for the human dimensions of the project. 
 
Ethnographic interviews of 20 people involved in municipal water management 
asked open-ended questions about the importance of water, threats to water and 
ways water is protected. The interviews were taped and transcribed, producing 
over 300 pages of text. The interview transcripts were analyzed using the 
constant comparison method of Grounded Theory (Strauss and Corbin, 1990), a 
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discourse analysis technique. This analysis was used to understand the values, 
attitudes, perceptions of roles and responsible for water management, and 
potential sources of conflict, embedded in the water management system. This 
information facilitated the use of Collaborative Learning for watershed plan 
implementation. 
 

Results—Water Management in Southern Maine 
 
All interviewees shared a cultural model of the value of water as “the basis for 
life on earth.” A common recognition of the economic, public health, ecosystem, 
and waste dilution values of water provided a solid foundation from which to 
begin to address conflicts and barriers to progress in plan implementation. 
 
All 20 people interviewed demonstrated expert knowledge related to their roles 
as scientists, water managers or municipal officials. The distribution of that 
knowledge can be represented as a system of expertise that includes different 
ways of knowing about the world and, in the case of this research, ways of 
knowing about water and water management. Each of the scientists, water 
managers and municipal officials talked about their perceptions and opinions on 
the importance of water, threats to water and ways to protect water. Water 
management expertise among the interviewees drew from seven knowledge 
domains:  
 

1. Ecological: Understanding watershed structure and functions, the 
hydrologic cycle, the value of ecosystem services it provides.  

2. Governance: Understanding the interrelationships among regulations, 
planning documents and ordinances, and the governance structures to 
execute them. 

3. Land Use: Understanding the ways land management and design of 
infrastructure and developments can influence water quality and 
quantity, and the ways that economic and ecological values of land can 
be balanced. 

4. Educational Practices: Understanding the ways knowledge is generated 
and transferred within and among each of the other knowledge arenas 
and evaluating the effectiveness of education and outreach strategies. 

5. Science: Understanding the factors influencing water quality and 
quantity to document conditions, monitor change, understand cause-
and-effect relationships and evaluate the effectiveness of management 
practices and policies. 

6. Technology: Understanding the use and application of engineering and 
computer technologies to protect water, mitigate impacts and restore 
lost structure and function in the watershed. 

7. Local: Understanding the connections between people and places in the 
community, including familiarity with town history, values and 
conflicts. 
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People used these different knowledge domains to recognize, frame and reason 
about water and water protection.  
 

Collaborative Learning Workshops 
 
The “Protecting Our Children’s Water, 2005–2025” project drew from an 
education and outreach toolkit that included workshops, field trips and 
presentations to elected officials. The Collaborative Learning approach was used 
to develop workshop activities that demonstrated how different types of 
knowledge, perspectives and expertise about water could fuel innovative 
problem solving. 
 
Lessons Learned and Guidelines for Using Collaborative Learning Based upon 
Cultural Models: 
 

1. The cultural models revealed strongly held values related to clean 
water, across a wide spectrum of stakeholders. All shared the common 
goal of protecting and improving water quality. The Collaborative 
Learning process was founded upon these shared perceptions and goals. 

2. The cultural models revealed conflicts in the way science approaches 
water protection and the way municipal officials approach water 
protection. Action to improve water in spite of scientific uncertainty 
was key to municipal participation.  

3. Incorrect perceptions that environmental management was not a 
priority for municipal officials resulted in information delivery 
approaches designed to “teach them what we know so they will act to 
protect water.” This apporach failed to recognize the considerable 
expertise actively being applied to protect water at the municipal level. 

4. The cultural models revealed sources of conflict in water protection 
related to property rights and economic development viewed as vital 
for the tax base of municipalities. These ideas collided with the concept 
of water and land as an integrated system through which the water 
cycle functions to purify and store water for human use. One task for 
the Collaborative Learning workshops was to make these dualing 
concepts explicit and to challenge the group to design watershed 
protection strategies that would work through this conflict. Principles 
of Low Impact Development have been proposed as one solution. 

5. Environmental management at the municipal level is as aspect of 
governance. The culture of this governance system is fundamentally 
distinct from the culture of the scientific system that produced the 
Watershed Management Plan. By combining the systems understanding 
of cultural models research with the process of Collaborative Learning 
those two cultures can be bridged.  
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Evaluation and Adaptive Management 
 
Collaborative Learning and Ecosystem Based Management are holistic, adaptive 
approaches characterized by the sharing of power and responsibility. The 
participants in these processes bring unique perspectives and rich knowledge to 
the table. The opportunity to analyze situations, deliberate about opportunities 
for action and evaluate progress creates a cycle of learning. Education and 
outreach professionals working within the National Estuarine Reserve Research 
System, Sea Grant, the National Estuary Programs and Coastal Programs are 
transforming the ways they view their role as researchers, change agents and 
facilitators of participatory ecosystem-based processes. Collaborative Learning 
provides a rigorous strategy for implementing this new role. 
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