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FOREWORD  

In 2013, I started as the outreach and research coordinator on the Learning from the Land project, tasked to 

implement “collaborative state-and-transition model (STM) development” among agency staff, land managers, 

ranchers and researchers from various disciplines. The prospect of collaborative STM development sounded like 

a fantastic idea to me. The experience of living and working in Mongolia exposed me to the reality that there 

are many ways of understanding landscapes. I came away from this experience with the conviction that while 

ecological research provides valuable insight, over-relying on it as the sole source of knowledge can devalue the 

knowledge of, and even alienate, those who inhabit and depend on landscapes. I saw Learning from the Land 

as an opportunity learn from the lived experience of people in western Colorado. I also had a keen interest in 

collaboration – that the ability to engage with diverse stakeholders could produce better products than any one 

individual working alone. Finally, I believed that without close interaction with stakeholders, scientists risked 

being out of touch, and land managers risked missing out on valuable knowledge generated by scientists. 

Collaborative STM development seemed represent a better way. I was excited to be in a position that explicitly 

fostered dialogue and collaboration.   

Reality tempered my idealism, however. Understanding the rationale behind why a collaborative process, and 

implementing a collaborative process are two different beasts. As I started with Learning from the Land, my 

belief in the importance of collaboration was counterbalanced by a lack of a detail on how to actually do it. I 

had some guidance from our project proposal and training in facilitation, but I found my new job daunting. Who 

were the “stakeholders”? Would they come to meetings? How could I do the best possible job to engage them? 

Would stakeholders find the meetings worth their time? How would we answer questions in a way that satisfied 

both stakeholders and the demands for statistical rigor of PhD and MS students? Four years and 23 workshops 

later, not to mention a new timing belt, one alternator, and two pairs of snow tires, the “implementing” part is 

no longer as mysterious as it was. In conjunction with members of our team, we’ve written this handbook to fill 

in the “how to” gap for implementing a collaborative STM or ESD process.  

Collaborative processes, like landscapes, are non-linear, complex, and unpredictable. We do not intend this 

handbook as a “cook book” to follow word for word leading to a meaningful collaboration. Our work in each of 

our five project areas unfolded differently depending on topographical and ecological site diversity, 

management history, and stakeholder willingness and engagement. As a process facilitator, your job is to create 

the best potential environment for collaboration. As in rangeland management, you can (and should) plan 

ahead. Still, a severe drought or wildfire can alter your plans, and force you to adapt. This is also true in 

collaborative processes. You can (and should) carefully plan to set the stage for meaningful engagement. Yet, 

collaboration doesn’t always happen in the way you plan or expect. The good news is that even when we 

departed from our original plan, we still reaped benefits. For example, engagement increased the credibility and 

relevance of the STMs to land managers, and the quality of STMs benefitted from repeated input from local 

stakeholders, together with ecological field data, and scientific literature. 

Collaboration can be challenging. But, it can also democratize the process of knowledge creation, reach new 

audiences, and build better and more relevant tools. We hope this handbook helps empower more people to 

use collaboration in building STMs and beyond.  

Retta A. Bruegger 

Learning from the Land, Research and Outreach Coordinator 
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WHY COLLABORATE IN BUILDING ESDS AND STMS? 

What is the value of collaboration in building Ecological Site Descriptions (ESDs) and state-and-transition models 

(STMs)? In our experience, and in previous studies, the benefits are numerous.  

 

 Improve the quality of the final products. Including a broader range of voices can improve STMs and 

ESDs. People who have lived in an area for many years can identify relevant questions, contextualize 

data analyses, and prevent researchers (who may not know detailed management histories) from 

misinterpreting analyses. Through stakeholder participation, STMs and ESDs benefit from the knowledge 

ranchers and other local experts have from a lifetime of place-based experience and observation. 

 Increase learning among all participants. Collaborative workshops provide the opportunity for 

participants to learn from and with each other, and to revise their knowledge over time in response to 

new information. 

 Improve working relationships and increase efficiency. Participants in collaborative ESD teams 

identified improved working relationships, increased efficiency, and decreased conflict among 

stakeholders as key benefits of collaborative ESD development (Johanson and Fernandez-Gimenez 

2015). 

 

 Gain public acceptance for products. Collaborative STM or ESD development gives the people who are 

affected by STMs and ESDs, like ranchers and other land managers, a chance to participate in developing 

them. Thus, stakeholders benefit because ESDs and STMS represent their voices. Further, participation 

increases transparency of how products are made, and therefore the potential credibility of these 

products.  

 Create products that are relevant and applied. Research conducted in 2009 showed that 70% of 

ranchers did not know about STMs and fewer than 2% applied STMs in management (Kelley 2010). At 

minimum, collaborative STM or ESD development ensures that stakeholders know about STMs. If 

facilitators meaningfully integrate stakeholder feedback, models will be relevant to the main 

management concerns in the local area even if the STMs don’t answer all questions.  
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WHAT OUR PROCESS LOOKED LIKE: AN OVERVIEW 

Much of this handbook provides detailed instructions on hosting workshops, but the broader context is also 

essential. On our project, workshops fit within a larger framework of a cyclical series of workshops, data 

collection and interpretation, followed by more workshops, over the course of several years (see Figure 1). The 

process outlined by Kachergis et al (2013) shaped the basic steps we followed on the Learning from the Land 

project, listed below.    

1. Assemble a draft STM from what is known. Review the relevant scientific literature and search for 

available data including remote sensing, historical records, and monitoring data. Seek STMs from other 

similar regions and ecological sites that can be modified or used as a starting point. 

2. Organize a modeling workshop to integrate the draft STM with local knowledge. Invite diverse local 

knowledge holders to attend, including individuals with experiential, disciplinary (such as soil, ecology, 

wildlife, or other expertise), and scientific knowledge. In addition to cataloguing states and transitions 

(e.g., Knapp et al. 2011a), add activities that specifically (1) differentiate states from communities and 

(2) identify uncertainties and testable hypotheses. 

3. Conduct an observational field study designed to address key uncertainties and hypotheses identified in 

the modelling workshop. Work with local ranchers and land management agencies to identify 

management history and locations for sampling, and target specific states and transitions that have 

important implications for management and/or high uncertainty. Present data and preliminary analysis 

to the community, and engage them in interpreting the results to update the STMs and identify 

remaining uncertainties. 

4. Repeat the process as necessary to add more information and refine and test the models. 

We adapted this basic framework to fit evolving needs in different project areas and with different stakeholders 

– resulting in multiple workshops and meetings in each location. Although each collaborative process will unfold 

differently in each different location and with each different group of stakeholders, this overall framework is 

helpful to guide the process.  
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Figure 1. We used an iterative and cyclical process in order to build STMs with 

stakeholders and data over multiple years.  

  

Year 1:  

 Contacted potential participants (See Who to invite and how 

to reach them) 

 Identified priority ecological sites in project areas through 

conversations, and a kick off meeting with all participants.  

 Held a workshop to draft a STM with stakeholders (see 

Hosting a workshop to build a draft STM based on local 

knowledge and Processing and organizing information from 

workshops) 

 Prioritized questions for follow-up with monitoring and 

analyses (see Designing field studies after workshops) 

 Collected field data 

 Preliminary analyses of field data (see Analysis methods for 

developing STMs using field data) 

Year 2: 

 Presented preliminary analyses to stakeholders and got 

feedback (see A workshop to get input into an existing STM 

and (see Table 3 in Tables) 

 Re-organized field sampling based on feedback (see 

“Processing and organizing information from workshops”) 

 Collected field data  

 Continued analyses of field data  

Year 3: 

 Presented analyses to stakeholders (see Presenting to 

stakeholders under Skills and Attributes) 

 Documented questions and concerns (see Table 4 in Tables) 

 Targeted (some) questions with further field sampling 

 Final meeting with stakeholders  
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IS A COLLABORATIVE PROCESS APPROPRIATE FOR YOU SITUATION?  

It is essential to have a clear purpose for including stakeholders, and to understand the value of being included 

from the perspective of stakeholders. Before implementing a collaborative process, you will want to consider if 

such a process if right for your objectives and fair for stakeholders.  

Factors to consider  

 Is there is a logical reason to engage stakeholders on 

your project? In our case, it was the need to learn 

about management history, locally relevant land 

management and disturbances, and to do outreach 

related to STMs. What is the need in your situation? 

 

 Is the environment right for engagement? Is there 

conflict among stakeholders that would prevent them 

from contributing in meetings? Or prevent them from 

coming to meetings? 

 Is there a benefit to stakeholders in participating?  

 Do you understand stakeholders’ expectations of 

the process and the outcomes? Are you committed 

to acting on the information that stakeholders 

provide?  

 Do you have the human resources and skills to 

undertake this process? Do you need additional skills 

or personnel? 

 Do you have the financial resources necessary to 

accomplish your objectives for stakeholder 

involvement? 

 Do you (or members of you team) have the 

authority to incorporate information from 

stakeholders into a STM?  

If you say no to the questions above, a collaborative 

process may not be appropriate.  Obviously, if there 

is no need to engage with stakeholders, it will be hard 

to get buy-in for such a process. If you do not have the resources to follow through on a 

collaborative process (human or financial), you may risk alienating or disappointing collaborators. 

Or, you may invest a lot of time into an unworkable situation. And, if you don’t intend to 

genuinely listen to and use the information stakeholders provide, or don’t have the authority to, 

then don’t initiate a collaborative process.  

While we believe in the power of collaboration, it is important to consider whether collaboration 

is right for your objectives and resources before you begin.  

Define the need and goals for a 
collaborative process 

• Understand landscape history?

• Local knowledge and calibration?

• Buy-in? Build awareness? 

• What might the process look like? How will individual 
steps contribute to the broader goals and objectives?

Assess available resources

• Who will facilitate and convene the process? 

• Do you need an outside facilitator? ($$$)

• Do you need additional skills? 

• How many workshops in what locations do you 
anticipate? 

• Extra funds for travel?

• Funds for snacks, meals, or coffee at meetings? 

• Can you acquire outside funding if no to above? 

Assess timeframe

• What is your timeframe?  

• Do you have to spend time getting to know key 
stakeholders? Do you already know key people? 

• What are good or bad times of year for your 
stakeholders to meet?

• How much notification do they need? 

• How soon after the meeting(s) do you need to 
integrate feedback? 

Figure 2. Flow chart to assess need, resources and 

timeframe for a collaborative process.   



Page | 9 
 

DESIGNING A PROCESS: CONSIDERATIONS 

There is no one right way to undertake a collaborative STM or ESD-building process. However, there are useful 

guiding principles from the fields of participatory research, planning, and environmental conflict resolution (see 

list of additional resources). Some questions you may want to ask yourself are below. 

Process Structure Considerations: 

 What is your broad goal? What do you hope to gain from collaboration with respect to this goal?  

 How do individual workshops, meetings and events fit into a larger process towards this goal? What does 

you larger process look like?  

 How long will the process take? What is your timeline and timeframe? 

 What do you think are the necessary steps to reach your goals for collaboration?  

Process Content Considerations: 

 Do you have a plan for effective engagement? (See description below) 

 Do you have a plan for transparency? 

 Do you have a plan for harvesting and incorporating feedback and comments (how will you document them? 

How will you use this information?)? 

 Who has decision-making power? Who has the final word? Do you have the authority to incorporate 

stakeholder knowledge into STMs? 
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SKILLS AND ATTRIBUTES INVOLVED IN CONVENING A COLLABORATIVE PROCESS  

 Neutrality: The facilitator must be someone who is neutral. Neutral is not the same as not having 

opinions, and in the case of ESD and STMs it is unlikely that the facilitator would be someone with no 

subject-area knowledge. Neutrality in this case is the facilitator’s ability to suspend their own opinions 

and agenda in order move the process forward – even if they may not personally agree with all ideas 

expressed. The key here is that the process is not about the facilitator or his/her opinions, knowledge or 

ideas. It is about eliciting the knowledge and ideas of other people. This does not mean that all ideas are 

correct. It simply means that it is not the facilitator’s role to evaluate the merits of the ideas shared. The 

main role of a facilitator is to design and manage a process in order to elicit the most complete and 

relevant knowledge from others, and help ensure the most productive conversation possible. If you are 

considering being a facilitator in this type of process, you may want to do a gut check with yourself. Will 

you be able to listen to someone with alternative ideas about ecosystem processes? Will you be able to 

recognize the difference between your own ideas and the group’s? A helpful list of considerations for 

facilitators is available through the National Reform Faculty.  

 Facilitation (see Additional Resources on Facilitation): The root of the word “facilitate” is “facile” – to 

make easy. Facilitators make processes easier by creating the space for others to come together and 

discuss. The facilitator’s job is to ensure that constructive conversations take place at a workshop, and 

during a processes. Depending on what’s needed, facilitators may design the overall process, help groups 

set goals, design workshops so that they foster effective discussions, ask probing questions, move 

discussions forward, summarize what’s discussed at meetings, and keep people informed after and 

before workshops of decisions, next steps, etc. This further underscores the importance of neutrality in 

the process. A facilitators’ job is to manage the process, not to evaluate the ideas that are put forth in 

meetings.    

 Administration: A facilitator manages the process by which collaborative STM development takes place. 

Roles may include identifying people to participate, contacting and inviting stakeholders, putting 

together workshops, presenting to stakeholders, facilitating meetings, following up with attendees, 

keeping track of attendance, putting together evaluations, and documenting discussions, results, and 

conducting follow-up with stakeholders.  

 Presenting to stakeholders: Effective presentation skills are a must in order to engage stakeholders. We 

recommend getting feedback on presentations from individuals outside your discipline and unfamiliar 

with STMs. These individuals provide honest insight into how others might hear or see what you think 

you presented, and suggestions for improvement. For example, when we sought feedback from an 

Extension agent on what to communicate about STMs to stakeholders, the agent recommended “what 

people need to know is that land has potential, land is fragile, sometimes it can change in ways that are 

irrecoverable, and sometimes changes are reversible.” This feedback helped us understand how people 

who do not have formal training in range might hear and remember information. Science-writer Victor 

Cohn recommends that scientists be prepared 1) to explain how they know what they know (“Are you 

just telling us something you “know” or have you “observed” or “found to be true”?) and 2) to explain 

numbers, data and where they got them (Weber and Schell Word 2001). This is helpful to keep in mind 

when designing a collaborative process overall, designing workshops, and preparing to present.  

 Effective engagement (Emerson et al. 2009): The goal of collaborative STM development is opening lines 

of communication among attendees, facilitating contributions from all group members, and prioritizing 

http://www.nsrfharmony.org/system/files/protocols/responsive_facilitation_0.pdf
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learning for all parties. These objectives constitute what we mean by effective engagement (Emerson et 

al. 2009). In other words, workshops need to be designed so that presenters, organizers and facilitator(s) 

are not speaking at people – instead they should be listening to and providing the structure so that 

people can respond to questions, prompts and contribute in meaningful ways. The focus should be on 

the attendees, what they know, and how that knowledge relates to the ESD and STM framework. This 

handbook provides tools and suggestions for how one can facilitate effective engagement within 

meetings or workshops.   
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WHO TO INCLUDE AND HOW TO REACH THEM 

Getting people to participate is a challenge, but a crucial one since the people who are at the table have a large 

influence over the outcomes. Examples of people to include are below in Table 1. Attracting people to 

participate may be especially challenging if you are not already in touch with the folks you need to include, or if 

these individuals or groups do not see a tangible benefit to participating. If this is the case, consider the 

suggestions below: 

 Contact someone who is well respected in the community, who might share the objectives or see a 

benefit to your project. Can they broker trust with stakeholders you don’t know personally? County 

Extension Agents or Agriculture or Natural Resources Agents are often good contact points, especially 

for contacting ranchers and other landowners.  

 Find out how individuals or groups like to be contacted. Do they prefer email? Snail mail? Phone calls? 

In our experience, people can easily ignore emails. It is more effective meet in person or call individuals 

whose participation you’d like. Once initial contact is made, you can follow up with less personal forms 

of communication, like email.  

 Is there a chain of command or hierarchy you need to be aware of at an institution or agency you hope 

to work with? If so, learn about it and reach accordingly. For example, you may need the supervisor’s 

approval to invite a staff person to participate.  

 What incentives do people need in order to participate? Do they need funds for travel? Professional 

development credit? Letters thanking them for their participation?  

 For everyone you are able to meet with or attract to a process, ask “is there anyone else we should 

include?” This widens the circle of invitees. You can also ask if people would be willing to contact others 

on your behalf and invite then directly.  

 

  Table 1. Example organizations and individuals 

represented on Learning from the Land 

Agricultural Research Service   

Bird Conservancy of the Rockies 

Bureau of Land Management 

Colorado Parks and Wildlife 

Conservation Colorado 

Conservation District Representatives 

County Natural Resources Representative 

Colorado State University Extension  

University Researchers 

Natural Resources Conservation Service 

Local Ranchers 

Retired Agency Staff  

Sage-grouse Initiative 

U.S. Forest Service 
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HOW-TO: INTERACTIVE MODELING TO BUILD A DRAFT STM BASED ON LOCAL KNOWLEDGE  

In this section we outline the steps for a successful STM development workshop based on our experience 

facilitating these workshops over the past 5 years (Knapp et al. 2011). We use the process described below to 

draft a generalized STM with stakeholders in cases where a model did not exist for that particular area, and 

before we collected any data. To do this, we used draft models as conversation-starters, usually created for 

different regions with similar ecological dynamics, or based on literature. In a subsequent section, we provide 

an alternate example of how to run a workshop to solicit 

comments on an existing draft STM. Keep in mind that the 

processes described here are flexible and can be modified to suit 

your specific needs and situation. Example workshop agendas, 

worksheets, questions (Table 2), prompts for facilitators and 

workshop evaluation forms are included for you reference and 

should be interpreted as guides. In order to document 

workshops, we recorded discussions on a hand-held tape 

recorder. This was extremely useful in terms of making sure we 

documented meetings accurately.  

Objectives  
 Create a draft STM as a group and particular to a specific area 

using different knowledge sources and draft models 

 Assess disagreement and agreement within the group on the 

draft STM 

 Identify priority questions and uncertainties for further 

exploration with data collection and analyses 

Recommended staff and roles 
 1 lead facilitator  

 Several assistant facilitators willing to facilitate and take notes in break-out groups (depends on the number 

of groups and number of people expected at the meeting) 

 Assigned note-taker for general meeting 

 1 person willing to keep track of time and keep others on track (may be lead facilitator, but can also delegate 

to another individual) 

 Specific person to hand out packets, ask people to sign-in and greet them, and get evaluation forms at end 

of the meeting 

 People may have more than one role. However, no one person can do all these roles well at the same time. 

It is important to delegate specific tasks.  

Materials required  
 1 or more draft STMs that may be ecologically appropriate (based on literature or from similar regions) – 

printed out for the participant packet, and in large 3’ by 4’ posters that participants can write on.  

 Facilitator prompts sheet (and/or discussion with each facilitator so they are aware of their responsibilities) 

For group modelling of an STM  

 Large foam-core board with spray adhesive applied 

 Large, pre-printed arrows to represent transitions 

A note on setting atmosphere: 

In this type of workshop your objective is 

to encourage comments because you 

want input. The objective is not to 

evaluate ideas. Being overly evaluative, 

even if you feel justified, may backfire, 

because it may make people more 

reluctant to share their ideas, and it may 

encourage people to shut down and not 

be open to the ideas of others.  

 We recommend establishing tolerance 

for ideas as a ground-rule in meetings. 

You can do this by communicating this 

goal at the beginning, modeling 

tolerance of ideas as facilitators, and 

organizing meetings so that input is 

actively shared and valued. 
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 Large, pre-printed boxes to signify states (or different color construction paper, 1 color used for 

communities, one used for states, one for transitions, etc.) 

 Pre-printed transitions states (from draft models). Printed in a large font 

 Blank paper for communities, states and transitions not included in drafts 

o Note: a whiteboard or software option may also work in this activity. Below describes the 

materials we used but others may exist.  

 Flip-chart markers or permanent markers  

 At least three different colors of adhesive dots for participants to apply following modelling exercise 

 Audio recording device (strongly suggested but optional) 

 Camera (strongly suggested but optional) 

Workshop organization: 
Before workshops 

We recommend that you, your team, or stakeholders select focal ecological sites before conducting workshops 
on STMs. If you have not selected focal ecological sites, we recommend that you conduct initial meetings or 
field tours with stakeholders to identify key ecological sites to focus on. In our case, we conducted a meeting in 
which all stakeholders came together and evaluated the importance and spatial extent of various ecological 
sites. Based on this feedback, we were able to focus on one ecological site, or a few similar ecological sites. We 
also acquired draft STMs for the ecological site and used these as starting points for discussions (described under 
Building on existing drafts).  

Shared objectives 

We recommend stating (or reiterating) the objectives of the workshop and the broader process at the beginning 
of any workshop. This helps people understand what to expect and gain from the workshop and process. The 
beginning of a workshop is also a good place to set ground rules in terms of the meeting. You can reiterate that 
you’ve invited them here to contribute their experience and observations, and that respectful disagreement is 
expected and encouraged. In some meetings, we have asked everyone to introduce themselves and share why 
they came to the meeting. This is one way to encourage interaction and understand what people hope to gain 
from participating, while demonstrating respectful listening and engagement. 

Relating technical concepts to stakeholders experience 

How do you stimulate discussion around abstract concepts like landscape history? One way to do so is to provide 

quiet writing time at the beginning of workshops, where attendees fill out questionnaires asking them to 

describe types of land in their area, and landscape dynamics (see Pre-Workshop Questionnaire below). We 

found that quiet writing time, followed by discussion of people’s answers, encouraged people to reflect on their 

experiences of landscape history and dynamics. It also helped people relate their experiences to ESD and STM 

concepts – even if they did not yet know about these concepts.  

Building a shared vocabulary 

In order to contribute to STMs, participants need to understand and be able to use key ESD and STM concepts 

and terms.  They don’t, however, need to debate all the nuances and evolution of terms in the scientific 

community. To this end, we recommend presenting STM concepts and terms (Example presentation in Appendix 

1). On our project, we used examples of ecological sites in Northwestern Colorado that our team had worked 

on previously in order to define and illustrate the concepts of ecological site, state versus community, and 

transition versus community pathway. No matter the method or examples to illustrate these concepts, we 
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recommend asking Extension partners or others for feedback to improve presentations of STM concepts. For 

more information, see “presenting to stakeholders” under skills and attributes involved in convening a 

collaborative process.  

Building on existing drafts  

Draft STMs can serve as starting points for discussions. In our workshops, we made short presentations of draft 

STMs (that we acquired before the workshop based on literature or were made for another similar site), and 

then broke into small discussion groups around each model (3-7 participants in each group). Provide large (4’ 

by 3’), printed out copies of the STMs, and invite participants to write directly on them (see examples in Figure 

5, Figure 3 and Figure 3). It is important to have a facilitator who is in charge of each group to take notes and 

guide the conversation when necessary. Example prompts for small group discussions are also useful for 

facilitators. For example, questions like “are there any 

discrepancies between the model and your experience?”, 

“have you observed or not observed what is described in the 

STM?” can help focus conversations. Questions in Table 2 

may also be useful. The amount of time to allow for small 

group discussion depends on the individuals in the group, 

the group size, and the overall meeting timeframe, but 15-

25 minutes is usually sufficient. If you would like every 

individual at a meeting to comment on each draft model, 

you can rotate groups so that each group has the 

opportunity to comment on each draft model. In Figure 5 

we’ve provided an example of the types of feedback we 

encountered from one of these sessions at a workshop we 

hosted.  

Table 2. Examples of guiding questions used to elicit feedback on draft models.  

Example questions  

Are there states you have observed that are not depicted in the draft 
model? 

Are there communities that are not depicted in the draft model? 

Have you observed all the states that are depicted in the model? 

Have you seen the transitions that are in the draft model?  

If yes, can you estimate how long these transitions take? 

In your experience, do sites recover after experiencing a transition? How? 
And how long does recovery take? 

Are there management actions or disturbances that influence states that 
are not in the draft model?  

 

Group STM modelling 

After participants comment on draft STMs in small groups, we ask participants to construct a model as a full 

group based on their experience, knowledge and ideas provoked by the drafts (Figure 4). In this part of the 

Figure 3. Participants at a workshop 

commenting on a large print-out of a STM draft. 
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meeting, a facilitator asks participants to describe and discuss different states and connect them via 

disturbances or management. The facilitator documents what people say in a large, moveable box-and-arrow 

diagram. We do this by using a large piece of foam-core board that had been sprayed with adhesive. The 

facilitator captures the discussion by adding pieces of construction paper (states) or printed out copies of arrows 

(transitions or community pathways), to the board while noting stakeholder comments with markers. You can 

use any alterative technology or method that provides the same function as a foam-core board. The necessary 

function is the ability to move states, transitions and communities etc. around as the discussion evolves. One to 

two hours is usually sufficient for this type of discussion, but you could schedule more or less depending on 

participants’ interest and time.  

Assessing agreement and disagreement  

In STM workshops, the point is not that everyone agrees. However, it is necessary to understand areas of 

agreement and disagreement. One way to assess the 

group’s agreement or disagreement with states and 

transitions in the final group model (created as described 

above) is to use multi-colored dots, with red = disagree, 

green = agree, and yellow = uncertain. Ask participants to 

put these dots on the newly-drafted model to indicate 

their disagreement, agreement and uncertainty about 

specific states or transitions. After all have done this, the 

group will have an image of the parts of the model for 

which there is a high level of confidence and the parts 

where there is greater disagreement or uncertainty.  This 

can lead to a constructive discussion of what further 

evidence or information is needed to address these areas 

of disagreement or uncertainty, and which uncertainties 

are the highest priority to address with limited field 

sampling resources. 

Workshop evaluations  

Evaluations provide another source of information on 

uncertainties, areas for future research, agreement and 

disagreement on the drafted model and how to improve 

workshops (See Workshop Evaluation). In our experience, open ended questions can elicit rich answers, but 

they can also provoke mystifying one-word responses, or no answer. You might consider including both closed 

ended questions (and a Likert scale), and open ended questions, depending on your objectives at the workshops. 

Overall, documenting what happens at workshops is critical. In fact, it is why you are having a workshop in the 

first place. Evaluations are one useful tool to this end (see more in “documenting workshops” below).  

Communicating next steps  

At the end of workshops, revisit the objectives you laid out in the beginning, and communicate next steps to 

participants. You may want to summarize the main points discussed or learned in the meeting and asking if your 

summary reflects what other people think they heard. Remind people of the broader process, and how the 

Figure 4. A STM drafting session at a workshop. 

Stakeholders direct the facilitator to move 

states and communities around the sticky 

board and connect them via restoration 

pathways, transitions and community 

pathways. Figure 5 shows how we 

documented the white board and discussions 

in PowerPoint. 
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information they contributed fits in. Communicate your expected timeline, when you or your team might be in 

touch next, and that you’d welcome any feedback or further comments.  

Documenting workshops and staying in touch 

We recommend synthesizing notes, audio recordings, evaluations, etc., and sending participants a summary of 

the workshop results. (Figure 9 gives an example of how we documented the STM created at a workshops in 

PowerPoint). We develop a digital version of the STM drafted at the workshop, and circulate it to participants 

for further comments. You can also use the draft STM as a starting point in subsequent meetings. The section 

“How-To: Processing and organizing information from workshops” below has more information documenting 

information from workshops. To show appreciation for participants’ time and attention, send thank-you notes 

(or emails) and a workshop report. The report provides a tangible record of their contributions and shows 

participants how their input was incorporated into the draft STM. This type of appreciation and sharing of 

products with participants can be essential to sustaining stakeholder involvement in a multi-stage process, and 

in their buy-in to the final model.  

Workshops to field data collection  

After documenting the workshop, you can use this information to guide what questions should or can be 

addressed through data collection.  Before deciding on a data collection strategy, you will probably want to 

follow up with stakeholders to confirm again that your strategy addresses their question(s). If you need to refine 

questions, or choose between questions, we’ve provided an example of how to do so in the section “Following 

up on feedback from workshops.” The section “Putting workshops into action: Data collection considerations” 

documents how we used workshop feedback to inform data collection strategies. 
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Figure 5. A Literature-based STM with participant feedback documented. 
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Example agenda 

 

Time Agenda Item Notes 

15 minutes Welcome, Day’s Objectives and Format; Introductions; Hand out 
pre-workshop questionnaire 

 

20 minutes Review of Ecological Site Concepts and Terminology  

20 minutes  Introduction of Draft Models ( 1-3 examples provided)  

50 minutes  Breakout session: Discuss and comment on models that were just 
presented. Critique each model. Specifically address: Accuracy of 
states, and transitions?  Timeframe of changes? Probability of 
transitions? Compare to own experience; can use pre-worksheet 
survey to start conversation, or Facilitators prompts.  

1 facilitator 
per group for 
each draft 
model. 3-5 
people in 
each group. 

1 hour Lunch  

1 hour   Report back from facilitators: were there any common themes in 
your breakout groups?  

Larger group discussion or STM modelling using thoughts provoked 
in small breakout groups.  

 

30 minutes  Group discussion on areas of disagreement: what are key 
uncertainties in this model?  

 

15 minutes   Debrief, review and fill out post-workshop evaluations  

Go around the room – ask each person to say one thing they learned. 

Communicate next steps and how the information will be used.  

 

 Adjourn meeting  
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Example of a pre-workshop questionnaire 
 

Please answer the below questions to the best of your knowledge. There are no right or wrong answers. 
Your responses will help us to understand your perspective on change in the Thunder Basin, and will also 
perhaps help you to start to reflect on your personal experiences and observations before the workshop.  
 

1) Years of Experience in the Area: _____________________ 
 

2) Primary Occupation: (circle all that apply)   
Rancher    Agency  
Conservation District  Extension  Other: _____________________ 

 
Describing different types of land:  
 

1) What different types of rangeland are on your ranch or allotment(s)?  
 
 
  
 
 
 
 
 

2) How do these types of rangeland differ from each other?  
 
 
 
 
 
 
 

3) Are differences due to differences in potential (e.g. topography, soils etc.) or past management or 
disturbance (e.g. grazing, fire, etc.)?  
 
 
 
 
 
 

4) If you consider that a site is in good condition, what characteristics does it have? What indicators would you 
use to determine condition? 
 
 
 
 

5) Conversely, if you consider that a site is in bad condition, what characteristics does it have? What indicators 
do you rely on to determine poor condition? 
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Detecting changes:  
 

1) Thinking about the type of rangeland that is most common or most important to your operation, what 
changes have you seen in that land type over time or across the landscape? 

 
 
 
 
2) What do you think causes these changes or differences?  
 
 
 
3) Are these changes permanent or temporary?  
 
 
 
 
4) If they are temporary, what would cause a reversal?  
 

 
 
 

5) In your lifetime, are there areas that used to be in good condition that now are not? When did you first 
notice a change? What happened? 

 
 
 
 

6) In your lifetime, are there areas that used to be in bad condition, that are now better? If yes, why do you 
think this change occurred?  
 
 
 
 
 
 

7) Do you think areas that areas in bad condition can change back to how they were? Have you seen this occur?  
 
 
 
 
 
8) If you’ve observed changes in your area, have you heard about similar changes in other parts of the country 

and region, or do you think this is limited to your property or allotment? 



Page | 22 
 

Example prompts for facilitators in break-out groups 
Prompts were generated from field tours, draft STMs, and conversations about the area that occurred prior to 

the workshop, and tailored to provoke and guide discussion for a specific area. It may be important to ask 

participants to clarify what their evidence or justification is for their feedback or input into models. For example, 

is it based on something they observed first-hand, something they learned or heard from others, or based on 

their assumptions or knowledge about ecological processes and system dynamics (i.e. something they believe 

is possible, but have not actually observed or hear about)? 

These prompts are provided as examples, and a different area may require different prompts. These were used 

if there were lapses in conversation or if conversations derailed.  

 Are there any discrepancies between the model and your experience? 

 Have you observed or not observed what is described in the STM? 

Communities and states: 

 What’s not here? What are other vegetation communities not represented?  

 How valuable is sagebrush to your operation? To the landscape? To wildlife?  

 How does prickly pear fit into the landscape? Is it increasing, decreasing or staying the same in recent years? 

How does spraying affect prickly pear (i.e., decrease dominance so there is room for other plants, etc).  

 Where do invasive such as cheatgrass and crested wheatgrass belong in this model? How does fire and 

grazing affect these?  

 In your management, how do you think about warm season grasses like blue grama? Is this a species you try 

to manage to increase or decrease? In what context?   

 Do you see competition between warm and cool season grasses?  

 What effect does seeding following a disturbance (like fire, mechanical treatment, etc.) have? 

 

Transitions: 

 If people mention a specific disturbance or transition, ask about timelines. Have they seen this? 

 Are there other kinds of disturbances or causes of change that aren’t here? What’s missing?  

 Do you think the timing of grazing (season) affects plant communities? If yes, how? 

 Should prairie dogs be anywhere in this model?  

 Do insects cause changes in vegetation or plant communities in this area? 

 What is the role of drought in this system? 

 Have you seen areas where sagebrush reestablishes? Why do you think this happened? 

 If an area has become dominated by sagebrush with little understory, is this a problem? If yes, how do you 

address it? What is the timeline for recovery?  

 Do chemical, fire, or mechanical treatment of sagebrush all have the same implications in terms of 

vegetation recovery? If no, how do they differ? 

 What do you think is the role of fire in this landscape? Historically? Has it changed? Could also ask about: 

shape of fires, timing of fire, and recovery 

 Have you seen combined effects of disturbances? Such as fire AND grazing AND drought? How do you think 

combinations effect recovery? 

 How long does it take “go back land” to recover? Does it vary? What influences the time of recovery?  

 How long does Plateau last as a treatment on invasive species?  
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Example workshop evaluation form 
 

Please take a moment to answer the following questions. Your comments are an important contribution 
as we design future workshops. Thanks! 

 
 
What was the most important thing you learned at this workshop, and how will you use it? 
 
 
 
  
 
 
What do you feel were the strengths of this workshop? 
 
 
 
 
 
 
What do you feel were the weaknesses of this workshop? 
 
 
 
 
 
How can we improve future workshops? 
 
 
 
 
 
 
 
How confident are you in the accuracy of the final integrated STM developed at the workshop?   
 
 
 
 
 
 
What parts are you most and least confident about in the model?   
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Of the parts of the model in which you are least confident, what are some that you think are the most 
important to address (through data collection, experiments, local knowledge, etc.)?  
 
  
 
 
 
What additional information do you think is needed to improve the model? 
 
 
 
 
 
What additional comments, concerns or suggestions do you have about the Learning from the Land project? 
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HOW-TO: ELICITING FEEDBACK IN A WORKSHOP  

This section may be useful for readers looking to stimulate input on analyses or preexisting STMs. The methods 

and format we describe here served a specific purpose within our process, but we expect readers will adapt and 

potentially combine approaches here with those described above to fit their needs and goals. Specifically, we 

used this workshop format when we already had a STM that the group had created and we were revising it 

based on new information and data analyses our team had conducted.  Readers however, may pick from 

methods described below, combine methods, or use these as a starting point for designing workshops and 

activities. We recommend recording workshops with a hand-held audio recorder in order to make sure you can 

accurately document what happened.  

Objectives 
 To create meaningful engagement in a draft STM (or ecological site) 

 To enhance, calibrate and test a draft STM with participants’ experience 

 To revisit a draft STM that may have been revised based on data collection and analysis or other input.  

Recommended staff and roles 
 1 lead facilitator  

 Several people willing to facilitate and take notes in break-out groups (depends on the number of groups 

and number of people you expect at the meeting) 

 Assigned note-taker  

 1 person willing to keep track of time and keep others on track (may be lead facilitator or may delegate)  

Materials required  
 Facilitator prompts sheet (or discussion with each facilitator so they are aware of their responsibilities) 

 Butcher paper or flip chart  with markers  

 Notecards for pair-share or write and share activities 

 Participant packet (includes copies of ESD and STM terminology, copies of models to be reviewed, etc.) 

 Pens and pencils  

 Audio recording device (strongly suggested but optional) 

 Camera (strongly suggested but optional) 

Workshop organization  

Revisiting assumptions in the draft model  

If you are hosting a meeting that is a follow-up on a STM you originally drafted with stakeholders (as we did in 

our process), or following up on work informed by stakeholders, you will want to remind attendees of where 

you are and how you got there. You can start by summarizing what you did, what was discussed in previous 

interactions, and how you followed up. This provides a jumping-off point for revisiting assumptions and 

discussing if and how knowledge may have changed, and also shows how you’ve integrated past feedback.  

Structuring discussions  

Once you establish context, set a clear framework for how you’re asking people to engage with new material. 

One challenge in any workshop or group is ensuring that all members of the group have the chance to speak. 

Most people have probably had the experience of attending meetings, workshops or classes where discussions 

are dominated by a few very vocal participants. In our experience, some participants who have valuable 

comments may be reluctant to talk. It is essential to find ways to draw out contributions from these more 
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reluctant attendees. Breaking the larger group into smaller groups is one useful way to draw out comments. 

Further, in order to encourage engagement with technical material, one method is to ask participants to reflect 

on material during a few minutes of writing before moving into discussions. Adapted from the Data Driven 

Protocol from the National Reform School, we used quiet writing time to respond to the following prompts 

(printed on 8” by 10” paper and distributed to participants), 1) I observe that………, 2) I’m surprised by……….. 3) 

I’m confused by………………, 4) I would add…….…..to this model, 5) something that is not in this model that I would 

expect to be is…………….  

You can use these prompts as the foundation of discussion in small groups (or other organizational strategy that 

meets your needs). Quiet writing time in response to prompts gives participants the chance to gather their 

thought before speaking, which can lead to a more productive discussion. For example, just saying you are 

confused, or not contributing to discussions because you are confused, does not usually lead to learning. On the 

other hand, articulating what is confusing can help bring clarity to a discussion by giving facilitators the chance 

to respond directly. For a full description and variations on this activity, see below. These worksheets also 

provide documentation of workshop proceedings if collected after participants have filled them out.  

Prepared prompts 

You may prefer a less structured way of guiding discussions. Regardless, we still found it useful to prepare 

prompts in advance. Prepared prompts can help a facilitator get their thoughts together regarding the direction 

of the meeting, and they can help guide reflection on a presentation or STM if discussion falters (see Hitting on 

Specific Topics: Facilitator Prompts to see an example from one of our workshops). You may not actually use 

these prompts (discussions may evolve organically, they might not be relevant, or other). However, we found it 

much easier to facilitate when we had a good idea of where we wanted to go with the discussion.  

Discrepancies among knowledge types  

It is likely that at some point there will be discrepancies between local knowledge and research. Instead of 

viewing these through the binary lens of right or wrong, we encourage facilitators to look at discrepancies as 

opportunities for further discussion and learning.  There is likely a more complex explanation than “data right, 

stakeholders wrong.” Discrepancies may signal an important misunderstanding, a piece of context that’s 

missing, or ecological question. In more than one case, we’ve found that apparent discrepancies were areas for 

further research, important context that we overlooked, or ecological circumstances that changed during the 

course of the study. Instead of disregarding or glossing over discrepancies, we encourage facilitators to engage 

because they can be great (and sometimes critical) opportunities to learn more.  

Evaluating and documenting the workshop 

As with other workshops, evaluation is an important part of continued learning and documentation. Evaluation 

forms and info on processing information from workshops are included below.  

  

https://www.nsrfharmony.org/system/files/protocols/data_driven_dialogue_0.pdf
https://www.nsrfharmony.org/system/files/protocols/data_driven_dialogue_0.pdf
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Example agenda for getting feedback on an existing STM 
 

Time Agenda item  

30 minutes Welcome; Day’s objectives and format; Introductions 

 Introduction of state and transition models  

 Questions 

 Lunch 

45 minutes Presentation of the data driven model (developed based on stakeholder questions 
supplemented by data collection and analyses) 

 Overview of analysis methods 

 Key questions addressed 

 Questions 

1 hour Breakout groups to get feedback on the data-driven STM 
First 30 minutes:  

 3 min – quiet writing time to answer prompts 

 Discuss  data driven STM via prompts in small groups 
Second 30 minutes: 

 Report out from groups 

 Discuss any remaining prompts not covered 

45 minutes  Reflect on STM developed using local knowledge and how it relates to data-driven model  

 5 min – overview of local knowledge model  
Depending on previous discussion, prepared to either do notecard prompts OR just have a 
full, all group discussion.  

15 minutes  Wrap up  

 Go around the room – ask each person to say one thing they learned (below) 

 Communicate next steps and how the information will be used 
Evaluations 
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Tools to elicit feedback: round-robin for opening and closing meetings  
Objectives 

 Moderate people who may dominate conversations and draw out quieter voices 

 Elicit feedback from all participants 

 “Take the temperature” of a workshop 

 Understand what people expect from a workshop  

 Understand what people learned at a workshop 

 Model listening expectations for the workshop 

Time Required 

 For Activity 1 – 5- 10 minutes.  

 For Variation 2: time depends on the number of participants and what they say but at a recent meeting this 

took about 15-20 minutes for 17 participants.  

Materials 

 None required 

Activity 1 – at the beginning of a workshop (time depends on the number of participants) 

 Go around the room and ask everyone to 1) introduce themselves and 2) say why they came to the workshop 

 Facilitator may start by modeling how participants might answer (brief to the point) 

 Encourage people to not respond to each other – just listen to set framework for listening and learning 

atmosphere in workshop 

Variation 2 – midway or end of workshop  

 Go around the room and ask everyone to say one thing they learned at the meeting 
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Tools to elicit feedback: data-driven dialogue  
 

Note: this activity was adapted based on the Data Driven Protocol from the National Reform School, 

accessed at: http://www.nsrfharmony.org/system/files/protocols/data_driven_dialogue_0.pdf 

Objectives 

 Encourage participants to suspend judgement and engage  

 Encourage participants to identify what, if anything is confusing to them  

 Provide the opportunity for people to get their thoughts together before discussing 

 Give participants the opportunity to “save face” (i.e., “what confuses you?” in written format is different 

than asking the whole group “is anyone confused?” 

 Helps to reveal assumptions 

Time Required 

 Depends on participants and flow of the meeting 

 Allow people several minutes to fill out notecards in response to prompts (at least 1 min per question) 

 Minimum time is around 20 minutes but depends on attendees.  

Materials 

 Notecards or papers printed out with prompts 

 If using notecards, make sure to display the prompts using a projector 

 Something to write with  

Activity 

 After a presentation of a draft or revised STM, ask participants to take a few minutes to answer the following 

questions individually (~ 5-10 minutes or until you see that people stop writing) 

 I observe that……… 

 I’m surprised by……….. 

 I’m confused by……………… 

 I would add…….…..to this model 

 Something that is not in this model that I would expect to be is…………… 

 Then, ask participants to 1) discuss their answers with their partners, 2) break into small groups and discuss 

their answers and the model, or 3) discuss with the full group. 

 Discussion may flow naturally, or the facilitator can use these questions in a round-robin fashion – “let’s go 

around and hear what you all observed…..”  

 Alternately, the facilitator might ask “anyone willing to share what was confusing to them?”  

 Note that some people might be unwilling to speak up in big groups, or may have a greater compulsion to 

save face; the best choice is the one that fits your group.  

 If you do split into smaller break out groups, ask  one person to report out what was discussed in that group  

 The facilitator might want to modify how the meeting runs based on the level of energy in the room.  

Variation 

http://www.nsrfharmony.org/system/files/protocols/data_driven_dialogue_0.pdf
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 When reviewing a past draft STM in comparison to a new draft, we used the following questions to elicit 

comments:  

 Looking at this draft model from 2013, are there ways in which you’ve changed your 

mind on some information we documented in this model?  

 What did you think then that is still true today? 

 What should be added or different?  

Tips and uses of small and large group discussions 
 Small group discussions can be a great way to balance who is talking in a group setting. Often, a few 

individuals are more willing to talk in large groups than others. Small groups can moderate this.  

 Small groups also allow more people to share their ideas compared with full-group discussions and so can 

be more time efficient if you have a lot of people.  

 Remember to have these groups report out so the whole group knows what was said and you can explore 

differing ideas, or learn about a common theme across groups, and share ideas across groups. 

 Group membership can be voluntary, or you can assign people to groups depending on what you want to 

accomplish. Methods for assigning small groups can include: 

o Ask people to count off to the number of groups you desire. Then assign a location for 1s, 2s, 3s, etc. 

or ask them to find a place to discuss.   

o Divide up by profession. For example, you might ask “if you are a rancher, please stand up and each 

go to a different table. If you are from the Forest Service, please each go to one table,” etc.  

 If a group is small and comfortable working together, there may be no need for break out groups.  

 As in all facilitation, the facilitator may make adapt the facilitation approach during a workshop depending 

on the direction of conversations and the needs in the room.  

 If working in break-out groups, assign a facilitator to each break-out group and make sure they have a good 

grasp of the direction and main themes so they can help guide discussions. Provide small group facilitators 

with a set of prompts to guide the discussion.  

Hitting on specific topics: facilitator prompts 
 If working in small groups, it is useful to provide a pre-made list of prompts 

 We developed prompts based on uncertainties from past data analyses, past meetings, literature or other.  

 If not working in small groups, the facilitator may still use prompts like a “check off” list at the end of the 

meeting to make sure all topics are covered, and have ideas for questions ready if there are lulls in the 

conversation.  

 In our experience, themes often evolved organically and did not require prompting. However, it is much 

easier to facilitate when you have identified in advance a general idea of the main uncertainties. It is also 

easier to keep discussions focused and moving forward.   

 

For Example: Facilitator prompts from Learning from the Land workshop:  

 

 We did not identify a wheatgrass state with sagebrush –did we miss it? How do you explain this? 

 If not discussed sufficiently in the previous section: 
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o We did not identify a “decadent” or “depauperate” state in the data driven model; what are 

your thoughts? (Are there areas it exists we didn’t sample?  Did we define it incorrectly? Does 

it really not exist?).  

o Have you changed your views on this process or state?  

o From your own experience and observations, is the "decadent" sagebrush state you have seen 

really devoid of understory, or is the understory just a different composition of species (e.g. 

less diverse, or dominated by some particular type of grass, etc.).  

 What, if any, are other impacts of grazing? We don’t see the wheatgrass state developing, but we do 

see loss of bitterbrush – how do you explain this?  
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HOW-TO: PROCESSING AND ORGANIZING INFORMATION FROM WORKSHOPS 

After workshops, document what was discussed and how this pertains to the ESD or STM. This is important for 

tracking the process (remembering what you did and why) and for keeping stakeholders informed of how you 

use information collected at workshops. Immediately following workshops photograph all materials used at the 

meetings (for example, the group-drafted STM), and collect all materials (pre-workshop questionnaires, 

evaluations, notes for all facilitators, etc.). Synthesize this information into a report, newsletter, or other update, 

for stakeholders and for internal documentation. We found that having a basic format helped us document key 

points. Our format was adapted in part from a course manual and workshop on facilitation by Interaction 

Associates (Associates 2004) and based on social-science methods (Neuman 2002).  

There are many methods and approaches to documenting workshops. Regardless of the approach you use, it is 

essential to cross-check your interpretation of the meeting with other sources. This can be done by typing up 

notes and then listening to the audio to verify that you captured all that was said. Or, this can be asking others 

to review your synthesis and encouraging their disagreement and contributions.  

What to include in a STM workshop report 
1. Attendees (names and affiliation)   

2. Key discussions and themes from discussions:  

3. Questions from stakeholders to follow up on  

a. With existing data 

b. Without existing data  

4. Explicit a priori themes to address (themes varied from project area to project area)  

5. Discrepancies among draft models and participant observations 

6. Comments the group made on the draft models (Figure 5) (in PowerPoint or other software)  

7. The STM generated or revised at the meeting (in PowerPoint or other software) (Figure 9) 

8. Comments on communities, states, transitions in tables (see example in Table 3)  

9. Transcribed Notes  

10. Photos taken (or saved in folder with report) 

11. Evaluation of the meeting  

a. General ideas and notes  

b. Notes on the agenda timing 

c. Observations of the meeting 

i. Are people listening to each other? 

ii. Is the group reaching agreement?  

iii. Is the pace to slow? Too fast?  

iv. Is the group clear about the process?  

v. How well is the facilitator facilitating involvement?  

vi. How well are the group members, facilitator and recorder sharing responsibility for 

managing all the meeting functions?  

d. What worked?  

e. What could be changed or improved?  

f. Comments from evaluations  
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HOW-TO: FOLLOWING UP ON FEEDBACK FROM WORKSHOPS 

How do you follow up on workshop input? If you are using workshops to inform field sampling, picking a 

direction after a workshop will likely require refinement. You likely will have to balance the need to focus limited 

sampling resources with the need to address stakeholder’s questions. Some of the challenges you might 

encounter include:  

  A question could be very interesting from a manager 

perspective but not from the perspective of an ecological site 

developer, or vice versa.  
 

  A question might be very interesting to all parties, but nearly 

impossible to address given data collection resources.  

 

No matter what happens, it is likely that the breadth of questions 

brought up in workshops will exceed the resources available for 

follow-up with field sampling. You will want to have some way of 

prioritizing resources.  

 

Figure 6 shows one framework to facilitate group discussions on 

potential paths forward. You can draw the matrix on a large 

display chart and ask stakeholders to orient different questions 

within the quadrants. Having a discussion about how you set 

priorities can increase transparency and communication among 

ESD and STM developers and stakeholders, given that you can’t 

address all questions with field sampling.  

Responding to the unexpected when you’ve already committed to a direction 

It is likely that after committing to a particular course of action, even if it was informed by a transparent and 

inclusive discussion on that direction, there will be more questions than answers in response to study results. 

In our case, stakeholders brought up additional questions that were important to address when we presented 

results of our data collection and analyses. Despite insightful and important questions, we often couldn’t change 

course in response to feedback because of limited resources (and in our case, the need to have publishable 

results). On the other hand, we couldn’t ignore feedback given our goals to conduct a collaborative process 

where stakeholders informed the process start to finish. Whether or not your team can address questions with 

additional data collection or analysis in the near term, you can document questions and brainstorm ways you 

might address them in the future through additional data collection, reanalysis of existing data, review of 

existing research, or even citizen science. Table 4 provides an example of how we approached the challenge of 

documenting and addressing questions given existing data, local knowledge, and literature. 

The importance of follow-up 

Regardless of how you follow up on questions and feedback from meetings, it is important to communicate that 

you are following up. You can do this through phone calls, emails, or at follow up meetings and workshops. No 

matter how you do it, being transparent and being responsive to views expressed by stakeholders are critical 

factors in the perceived success of collaborative processes (Emerson et al. 2009; Susskind and Cruikshank 1987). 

  

High 
feasibility

Less 
valuable

High 
feasibility

Highly 
valuable

Low 
feasibility 

Less 
valuable

Low 
feasibility

Highly 
valuable

Figure 6. Example of a matrix used to 

discuss and evaluate options for future 

study. We drew this matrix on a large 

display chart and asked participants to 

discuss potential research questions 

with regards to this framework.  
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DESIGNING FIELD STUDIES AFTER WORKSHOPS  

After you have prioritized a question or questions (see above), and if you plan to answer the question with data 

collection, you will need to move from question to sampling design in a field setting (Figure 1).  In Learning from 

the Land, we stratified sample units by ecological site and management treatment or disturbance history, such 

as mechanical treatments, prescribed fire, and re-seeding. Ecological site maps for most areas are available 

through the SURRGO database   (http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm). Learning from 

the Land used observational studies and space-for-time-substitution, and not experimental research.   

Management, treatment and disturbance history is available through multiple sources depending on the 

situation. For example, you could ask local land managers to indicate areas on a map where a treatment 

occurred, public land management agencies may have GPS coordinates or GIS data on past treatments or 

disturbances, or you could visit a ranch with GPS unit to document the area where a treatment, management 

action, or disturbance occurred with a landowner. Once you have georeferenced treatment, management, and 

disturbance areas, documented the time periods when disturbances occurred, and have the ecological site 

maps, you can create a GIS database. Using the database you can randomize sampling locations based on 

management and disturbance history and ecological site.   

 

Challenges in sampling design: what if there are no management treatments or poorly defined 

ecological sites?  

What do you do when ecological sites are poorly defined or there is no treatment history? We 

encountered such a situation where stakeholders were interested in learning more about drought 

impacts and recovery across a large expanse of high-altitude sagebrush desert used primarily for winter 

grazing. We initially considered using a piosphere approach for our study, which is a sampling along a 

gradient out from a watering place, salt lick, etc., as a proxy for utilization intensity. This approach 

assumes greatest impact from grazing animals near a watering hole that declines as you move farther 

away, thus measuring vegetation attributes along this gradient may help elucidate grazing impacts, at 

high, medium and low presumed grazing intensity. In our case, we decided against this approach after 

learning that grazing distribution was fairly uniform in the area. Further, since the whole area was 

presumably subjected to drought, we were unable to target sampling into different “treatment” 

categories (drought and no drought, for example, was not an option). To make matters more 

challenging, in this particular area the ecological sites were undefined, or very generally defined. Thus, 

unlike in other study areas, we could not use SURRGO and treatment history to allocate sampling 

points, but we still needed to accomplish good dispersion of sample locations across the landscape. 

Given the limitations of existing data sources, we decided to make our own “proxy” ecological sites. To 

do so, we used a remotely-sensed sagebrush mapping product that defined cover classes across the 

area, combined with aspect derived from a Digital Elevation Model (DEM) in GIS. In the GIS database, 

we randomly allocated sample points within our proxy ecological sites (52 in total) and analyzed data 

over several years. This particular study was useful in terms of defining baseline characteristics and 

variability in the landscape, which was our goal. But, the study did not address management factors 

that influence vegetation patterns. If you are in a similar situation, consider what is most important to 

address. If you think you’ll want more answers than only describing ecological gradients, and this is not 

possible given constraints, you may consider re-orienting you approach so that you can be sure to 

address questions about management and disturbance.  

http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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ANALYSIS METHODS FOR DEVELOPING STMS USING FIELD DATA: A BRIEF OVERVIEW 

Multivariate statistical methods enable you to consider many response variables on the same plot and how 

these many variables are related to each other, and to predictor variables. ‘Response variables’ in our case 

included the proportion of absolute cover of different species all found on a plot. The fact that you are looking 

at multiple characteristics at the same time (i.e., many different species) makes it multivariate (looking at the 

cover of only one bunchgrass is univariate). In ESDs and STMs, response variables might be the abundance of 

different species measured at the same location, and how these data relate to factors that might predict these 

patterns, like soil, site and functional characteristics at that location.  Because multivariate methods enable you 

to see patterns in complex data, and relationships of species abundance to predictor characteristics, these 

methods are useful for developing STMs. For a complete explanation of the different methods available, please 

see McCune et al. (2002)) (Resources listed below). In this section, we’ve summarized methods that are 

particularly useful with regards to STMs (Figures 7 and 8, and Table 5), and the types of data that can be analyzed 

using multivariate methods.  

Resources for Multivariate Analysis: 

1. McCune, B., J. B. Grace, and D. L. Urban. 2002. Analysis of ecological communities. MjM software design 

Gleneden Beach, OR. Available at: https://www.pcord.com/book.htm 

In-depth discussion of multivariate methods, including the ones recommended below.  

2. Peck, J. E. 2010. Multivariate analysis for community ecologists. MjM Software Design. Available at: 

https://www.pcord.com/bookstepbystep.htm 

A how to manual on applying these methods to data analyses in PCORD.  

3. Ellison, G. N., and N. Gotelli. 2004. A primer of ecological statistics. Sinauer, Sunderland, Massachusetts, 

USA. 

Good general introduction to explaining what multivariate methods are, but focuses on PCA – a method 

not appropriate for species data.  

Examples of types of data used in multivariate analyses: 

 Absolute cover data: we derived cover data by species and plant functional type from data collected 

using the line-point intercept method (Herrick et al. 2005). For analyses, data must be formatted into a 

matrix where plots are in rows, and species are in columns. Percent absolute cover for each plot by 

species is in each corresponding cell.  

 Soil and site data: data were collected from a soil pit at each plot, coupled with site observations such 

as slope shape, slope, aspect, elevation, location, etc. These data are formatted as above – plots in rows, 

variables in columns.  

 Management factors or disturbance history: Based on the management history information you have 

gathered, each plot should be characterized in your databased as burned or unburned, reseeded or 

unseeded, etc., depending on the relevant management variables.  You may also collect additional 

potentially important data like dung density of cow, elk and deer, distance from water, distance from 

roads, etc. at each plot for analyses.  
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 Functional characteristics: qualitative functional characteristics like pedoderm class, soil and site 

stability, and resource retention classes (Burkett et al. 2011) are useful for assessing function. You may 

also derive functional attributes from line-point intercept data, such as percent cover of exotic annuals, 

percent cover of rhizomatous grasses, percent cover of bunchgrass, percent bare ground, etc. 
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Figure 7. An example of analysis method we used to target specific aspects of ESD or STM development.  

  

  

Exploratory
analyses

• What vegetation patterns do we observe in our data?  

• Used Non Metric Multidimensional Scaling (NMS) on spp. absolute cover data, Cluster analysis on absolute cover data,  Indicator 
Species Analysis (ISA) on Clusters to prune dendrogram # of clusters giving most # of indicators, Multi-Response Permutation 
Proceedure (MRPP) on clusters to test for differences.

• NMS on absolute cover data + overlay of soil and site characteristics to assess what site and soil characteristics are related to 
vegetation patterns. 

Ecological site 
boundaries 

• NMS on soil and site data, plot by cluster from absolute cover analysis –> what are the gradients and do they correspond to the 
groups established by spp. data?

• MRPP on soil and site data using clusters (from absolute cover data) to test for ecological site differences

States

• MRPP to test for functional differences between groups from exploratory analyses

Transition 
drivers

• NMS of plots according to absolute cover, color coded by clusters defined in exploratory analyses 

• Overlay of soil, site  and management indicator variables correlated with main axes. 
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Figure 8. A brief description of various methods and how they can be used to analyze data associated with ecological sites and STM development. 

For a full description of each method, how to use it, and instructions see McCune et al. (2002)) and Peck (2010)). The order in which you apply these 

methods depends on your question and your starting data. Examples of the order in which you could use these methods can be found in Kachergis 

(2011); Kachergis et al. (2012); Kachergis et al. (2013); Kachergis et al. (2014) and Tipton (2015). 

 

  

Non-metric multi dimensional 
scaling (NMS)

• Used for: visualizing 
patterns in multivariate 
data, for example soil and 
site or absolute cover. This 
method creates diagrams 
where plots are displayed 
along axes that reflect the 
patterns in the data (see 
McCune and Grace)

• You can overlay a secondary 
matrix to look at the 
relationship of absolute 
patters to other variables. 

• Example: We used NMS on 
abosolute cover data to look 
at patterns in vegetation 
composition. We then color-
coded plots according to 
their cluster membership, 
and overlaid a secondary 
matrix of soil, site, and 
management characteristics 
to see the relationship of 
vegetation patters to soil, 
site and management.

Agglomerative Hierarchical  
Cluster analysis 

(Cluster analysis)

• Used for: looking for 
patterns in multivariate data 
by grouping plots according 
to their similarity to each 
other.

• Example: we used cluster 
analysis on vegetation data 
to establish candidate 
groups that may represent 
states, communities or 
ecological sites. We then 
followed up with MRPP to 
test for differences in soil 
and site characteristics, or 
functinoal characteristics, 
among groups (i.e., are the 
groups significantly 
different?)

Multi Response Permutaion 
Proceedure (MRPP)

• Used for: testing if groups 
are different from each 
other. 

• Example: we used MRPP to 
test if ecological sites were 
different based on a slew of 
abiotic characteristics (soil 
horizons, aspect, slope, 
elevation, etc.)

• Alternate method: 
Permanova

• Recommendations: we 
recommend not relying 
entirely on MRPP and 
instead interpreting it in 
conjuction with one or more 
of the following, 1) another 
test, 2) local knowledge, 3) 
literature. In other words, 
interpret in conjunction with 
multiple lines of evidence.

Indicator Species Analysis 
(ISA)

• Used for: deciding on the 
number of groups to use 
from a cluster analysis. 

• Example: a cluster analysis 
gives you multiple groups, 
and you  will want to decide 
on how many groups to 
retain. Ten groups might not 
be useful for understanding 
broad patters, but two 
groups might over-
generalize. How many are 
ecologically meaninful? We 
used ISA to determine the 
number of groups to use. 
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Table 5. Software options for analyzing multivariate data. We used R and PCORD to analyze multivariate data. We compare the two below 

programs below. 

 R PCORD 

Cost Free  Not free 

User friendly? Less user-friendly. R-Studio makes R easier but 
still requires programming. For newbies, small 
typographical errors can derail progress. Must 
learn programming basics of R before doing 
analyses.  

User friendly – drop down menus and you can 
purchase a “how-to” book explaining how to 
use the software 

Flexibility Very flexible and powerful. For example, if you 
pursue Permanova, the Adonis package allows 
you do this without a balanced study design. 

Drop-down menus do not allow for as much 
flexibility, but programs adequate for these 
analyses. If you pursue Permanova, you must 
have a balanced study design.  

Saving and 
documenting 
work 

Very easy and logical. Can save scrips and text 
files. Can update scripts over time.  

Not as intuitive how and when things are being 
saved. Back-ups recommended.  
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FAQS AND CONCERNS 

How to avoid “too many cooks in the kitchen” in workshops? 
Small groups with report-out sessions can be an effective tool to allow many ideas to be expressed and 

heard by others. You can consider splitting up dominating voices, or voices with the most knowledge among 

the groups. Focused prompts can also help structure discussions so that what people discuss relates to 

specific learning outcomes. Other tools, such as writing ideas on notecards and then reporting out, or 

reporting to a partner, can also help to focus discussions and ensure that everyone contributes.  

How do you deal with conflict or conflicting ideas? 
The purpose of these workshops is not to negotiate the model; rather it is to gather as much information as 

possible and discuss the model. In this sense, these workshops are not intended as evaluative, and may have 

a different purpose than an interdisciplinary team working on a STM. With the goal of discussion and input 

in mind, conflicting ideas should not be regarded as problematic. Instead, they may add complexity to an 

existing model, make disagreements explicit, or suggest avenues for further research. Persistent 

disagreements can point to “critical uncertainties” in the system that may warrant additional field sampling, 

research and investigation. We recommend documenting all ideas in some form, and documenting 

disagreement (see tools for doing this above). The facilitator should not disregard or oppose statements, 

but rather document what is said in the meeting. For example, in one workshop a long-term resident 

observed that invasion by prairie dogs in a sagebrush ecological system could cause a transition to a 

depauperate state (overgrown sagebrush with little understory), while an agency staffer who had studied 

prairie dogs for her MS thesis disagreed that this could ever happen. In the workshop, we documented both 

points of view, rather than asking people to debate each other, and seeking to identify “the truth” 

definitively. This response is important in order to facilitate discussion. It is also important because “the 

truth” is not always known. The local resident could be paying more attention to smaller-scale disturbance 

versus landscape scale and therefore have different observations than those derived from research, or there 

might be another ecologically-based reason for the apparent disagreement (i.e., both parties could be right 

and just looking at different scales). Regardless of who or what is “wrong” or “right”, you are unlikely to 

resolve it in the workshop, and individuals are unlikely to change their personal experience based  on 

someone else’s opinion (even if this ‘opinion’ is well researched). It’s best to adhere to the objective of the 

workshop which is to gather information, and to ask people to contribute their knowledge. Remember that 

if you are collecting data and planning more workshops you will have a chance for further learning – in fact, 

learning and revising assumptions over time is the point of a cyclical, collaborative process using both local 

knowledge and data collection.  

If disagreement on a key issue is a barrier to proceeding, you can engage participants in a discussion of how 

you might resolve that disagreement using mutually-agreed upon criteria (see Getting to Yes for more 

information on the role of joint-fact finding).  

How do you make sure discussions are focused and productive?  
There are multiple methods for preventing conversations from becoming overly general or moving on to 

topics other than the STM at hand. Many of these are described in this handbook, and documented 

elsewhere in facilitation literature (see Appendix 3, Additional Resources). Having well-planned workshops 

with specific prompts can help people stay focused. As a facilitator, knowing what you specifically want to 

get out of the workshop is also helpful for moving discussions forward.  
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Keep in mind that there are consequences to being too heavy-handed in terms of “staying focused.” Kaner 

et al.  (Under Additional Resources below) write that premature judgement can stifle potentially good ideas 

by encouraging people to practice self-censorship. In other words, the fear of being wrong or looking stupid 

could outweigh the benefit of contributing. If you are overly regimented in your facilitation approach, you 

may inadvertently eliminate the best ideas before they are even said. A well-designed workshop, a good 

facilitator, and learning over time from workshops, help create discussions that are open, focused, and 

meaningful. 

Specific tools you might use are:   

1. Use small-group discussions with specific prompts that build on each other. The STM building 

workshop described above is one way to do this by first asking people to comment on existing STMs 

then draft their own. This gives people an explicit structure and framework to guide discussions.  

2. Intentionally design and tests prompts and questions to make sure they provoke thoughtful answers 

(and adapt them if they do not).   

3. Schedule a brainstorming session. This might be a limited amount of time in workshops for sharing 

ideas in response to a prompt. You can ask the group to suspend judgement for the limited time and 

encourage any and all ideas to be expressed. You can build on a brainstorm by asking workshop 

participants which of the ideas brought up are most important to discuss or follow up on. Or, you 

could consider making lists of “topics we can address today” and “topics we would need more 

information to address” and ask participants to organize ideas into these different categories. 

Sometimes it is unclear which ideas are illuminating and which ones take you down a rabbit hole. 

Thus, building in some time for brainstorming can be a useful way to ensure that you do not 

prematurely eliminate potential contributions while staying focused. 

4. Continually evaluate and adapt approaches after meetings and workshops.  

How do you make sure that everyone is talking about the same ecological sites?  
Example STMs with photos and elevation information can help focus the discussion. Specific reference to 

local areas where you know the ecological sites occur can focus the discussion as well. In our experience, 

ranchers and others relate more to what happened on a specific area of land versus the abstract concept of 

ecological sites. Thus, maps or field tours can be helpful to make a link between people’s experience in a 

place and an ecological site concept. We found that a pre-workshop questionnaire was another way to elicit 

information about how people described landscapes, and then provided a starting point to linking link their 

mental models to ecological sites. Note that the way people describe sites is probably different language 

than how an ESD developer would describe a site. This should not be a stumbling block. Instead, it is 

important to relate how people describe landscapes to the focal ecological site to ensure you are talking 

about the same site. If you feel the discussion is veering away from the site, you can ask probing questions, 

such as “have you seen (x disturbance) occur on these sites?” or “have you seen that occurring on the same 

sites as we were discussing previously?” Sometimes ecological sites may be spatially limited, so you might 

ask about size and scale of a site people describe. For example, “do you see this type of land you are 

describing as isolated and in small patches, or widespread? Is it related to a specific landscape feature like a 

drainage? Or is it pretty extensive across the landscape?”   

How do you avoid confusing site and state?  
Presenting the definition of terms at the beginning of all workshops, and structuring workshops effectively, 

can clarify terminology and ensure that people generally understand concepts. Keep in mind, however, that 
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the differences between site and state are not always clear from an ecological perspective, because a given 

ecological site may encompass a gradient of soil and site characteristics (Tipton 2015). Being a “hard-liner” 

on this subject may not actually reflect the ecological complexity, and may quell dialogue in undesirable 

ways.  Use facilitation skills to move the discussion forward, such as suspending your agenda, demonstrating 

that you are listening, asking clarifying questions and confirming what you heard. (Facilitation Fundamentals, 

Udall Center for Environmental Conflict Resolution, pg. 27).  

How to get quiet people to participate? 
Small group discussions, round-robin (asking everyone to share one thought), notecard and think-pair-share 

are all methods to help provide avenues for quieter people to speak up. Probing questions, such as “let’s 

hear from someone who hasn’t spoken much today…” can help provoke a response from a broader range 

of participants. Evaluations and surveys may be another way for people to participate if they are very averse 

to speaking up. If the facilitator knows that someone has a lot of knowledge on a topic, you can consider 

calling on them specifically. Keep in mind, however, that some people react negatively to a “cold call.” If 

they fear a cold call, this may distract them from listening for much of the workshop. Paying attention to 

body language and other signs in the workshop can help a facilitator navigate social dynamics in the room 

and ensure a productive discussion. People may be quiet for a range or reasons including but not limited to: 

they may be deferring to others (i.e., waiting for a moment to interject without interrupting), they may be 

intimidated, or lack confidence in their ideas, they may have nothing to say, they may have something to 

say but hate speaking in front of others, or fear some consequence if they do speak up, the facilitator’s 

pauses after questions are too short, or another reason. It is the facilitator’s job to help create the space for 

everyone to participate if they so desire. The above strategies, paying attention to the room and 

participants, and background knowledge can help create the space and avenues for a highly-participatory, 

yet focused discussion.  

How to deal with someone who is dominating the discussion? 
Many of the strategies in “How to get quieter people to participate” also apply here. People may dominate 

discussions for many reasons – they might actually have more information, or they might just like talking 

and don’t have constructive comments, or they may be more uncomfortable by long silences than other 

people. Regardless, the facilitator must make efforts to include more than a few voices in the conversation. 

Conversations dominated by one person risk 1) not being an effective exchange of information, 2) not being 

valuable to other participants, and 3) failing to make potential disagreements explicit. Methods to avoid this 

situation are: 1) small groups help with ensuring that more reluctant attendees have a change to speak, 2) 

in large groups, phrases like “who hasn’t spoken up in a while? Does anyone who hasn’t spoken recently 

have an addition or something they disagree with what’s been said already?” or, “George, you look like you 

have something to contribute,” and 3) notecards and round-robin ensure that everyone speaks. If this 

continues to be a problem, you might want to consider the format of the workshop - why does one person 

dominate? Why don’t others speak up? Is it a power dynamic? Is it reluctance on the part of other 

attendees? A more concrete understanding of the causal factors can help make sure the discussion is 

balanced.  

How to value participants’ comments even if they are not correct? 
Please see above “how to deal with conflicting ideas.” We recommend using facilitation skills to “disagree 

with curiosity.” In this type of workshop your objective is to encourage comments because you want input 

and your objective is not to evaluate ideas.  Keep in mind that people are likely to be “wrong” at some point 

when discussing new material.  If the facilitator demonstrates, through behavior or words, that “wrong” 
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comments are not OK (or make people feel stupid), you will reduce the amount of information you can 

gather. The facilitator can ask questions like, “Does anyone else share this perspective?” “Does anyone have 

a different perspective?” “Where have you seen this occur?” etc. These questions can help bring out the 

range and diversity of ideas within the group that may surround a topic without being evaluative as the 

facilitator. Further, apparently “wrong” comments may be interesting – see the above FAQ How do you deal 

with conflict and conflicting ideas? Keep in mind the goals of these workshops – communication, input, and 

gathering information. In this sense, “incorrect comments” are still information for the facilitator and for 

participants. In short, the facilitator must practice suspending judgement of ideas even if they perceive that 

ideas are not correct. Kaner writes that “suspended judgement does not imply agreement; it implies 

tolerance.” This may be challenging if the facilitator has professional knowledge in the topic area, but is 

essential to the collaborative process. 
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TABLES 

Table 3. One example of how we documented comments on draft STMs, the group STM, and in group discussion at the workshop. Other comments were 

documented according to theme, such as “moderate continuous grazing,” “prescribed grazing,” “type of livestock,” “restoration pathways,” “sage-

reestablishment, “fire” etc. These categories could be anything that is important structurally, functionally or as a driver of an ecosystem process.   

 SOURCE  

THEME LOAMY 10-14” (NRCS) PARTICIPANT DRAFTED STM MODEL PARTICIPANT COMMENTS FROM GROUP DISCUSSIONS 

# of states 8 4-5 (uncertain) 
 

# of 
communitie

s 

States each have 1 community 8 (within reference state) 
 

Qualities of 
reference 

state 

High in plant diversity; resilient 
to drought and change; 

dominated by cool season 
grasses with some blue grama 

and some sagebrush 

Mixed sagebrush/grass 
Characterized by: Cool and warm season grasses (wheatgrasses, 
green needle); sagebrush, and other shrubs such as saltbush and 
fringed sage; wildflowers and forbs; lots of grass. Some yucca in 

sandier soils. Reference state contains communities, where 
drought, short term heavy grazing and no use result in changes in 

plant species composition. 

"Good sagebrush" still has grass, livestock can move through it. 
Use it for winter forage, capture snow and provide cover. 

Sagebrush part of the system for millennia. 

Degraded 
Sagebrush 

state 

"Heavy sagebrush" state is a 
result of no use and no fire. 
Sagebrush canopy cover can 
exceed 60%; Understory dies 

out. 

"Heavy sagebrush" is perhaps a community within reference state. 
Participants had diverging opinions in regards to this state, 

including: 

1. Had not observed it occurring, 

2. Few un-grazed areas (few areas without disturbance, though 
some areas un-grazed due to limited water distribution) 

3. Characterized by the increase in weedy understory 

4. Un-grazed areas might have less diversity. 

5. One ongoing experiment found more insects in exclosures. 

“Degraded sagebrush” is when 

1. Sagebrush is old 

2. Sagebrush is bigger at the expense of understory; 

3. Don't see sagebrush and bare ground (however, potential 
differing ideas/ confusion on "bare ground). 

4. This is caused by too little browsing by sheep. Sheep 
would keep brush down. Once sage gets thigh high, 
nothing will grow in the understory.  Use needed to 

maintain state. 

5. See this occur in draw bottoms. If deep, snow blows in 
and builds up (though see above: taller sage useful for 

shelter for livestock in winter). 

  



Page | 46 
 

Table 4. Example of questions and how we followed up on questions brought up a workshops, either through literature, testing or other. 

 

 

HYPOTHESIS PROPOSED BY HOW TO TEST 

H0 Fire increases cheatgrass cover Literature T-Test: 

cheatgrass cover in Burned vs. Unburned Plots 

H1 Post-fire seeding reduces cheatgrass 

cover, compared to not seeding after fire 

Literature 

 

T-Test: 

 Cheatgrass cover in BNS vs. BS Plots 

H2 Post-fire seeding increases native grass 

cover, compared to not seeding after fire 

Participants  

(early workshops) 

T-Tests: 

native grass cover in BNS vs. BS 

Also look at native bunchgrass? 

H3 Lack of shrub disturbance on native 

sagebrush shrubland produces a 

“decadent” and “depauperate” state 

Participants, 

Literature 

Regression:  

X = SB height, cover in control plots (or just control shrubland plots) 

Y = herbaceous cover; native herbaceous cover; rhizomatous grass cover; Species Count; Forb count 

H4 Mechanical treatment of sagebrush: 

a)  increases understory cover, diversity 

(especially forbs) 

b) decreases shrub height, cover 

Participants 

(early workshops) 

T-Test: 

Compare Mechanical vs. Control Plots:  

a) total herbaceous cover, total herbaceous native cover, Forb count, Species count,  

b) woody height, shrub cover, SB cover 

Note: Exclude desert alyssum from Forb Count? See H5 

H5 Mechanical treatment increases desert 

alyssum, cheatgrass cover 

Participants ( desert 

alyssum) 

(Dec 2015 

workshop), Crystal 

(cheatgrass) 

T-Test: 

Compare Mechanical vs. Control Plots: 

a) Desert alyssum cover 

b) Cheatgrass cover 

H6 Cheatgrass cover is affected by timing 

and amount of precipitation 

 

Participants  

(2015 workshops),  

Literature 

See: Nelson et al. (2014). Influence of climate and environment on post-fire recovery of mountain big sagebrush. Int’l 

J. of Wildland Fire, 23, 131-142. 

Get winter and summer PRISM precipitation data for 1-2 seasons prior to sampling for each plot; Also get mean winter 

and summer precipitation for these plots; 

Then, regress cheatgrass cover vs. seasonal precipitation (as well as vs. environmental variables, treatment) to 

determine best models 
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FIGURES 

Figure 9. Graphic of how a STM was documented after a drafting workshop. All content included in the narratives describing states, communities and 

transitions. At this stage, the goal was not to resolve disagreement but rather document it. Thus, conflicting ideas are retained in the notes.  

 

  

Comments on Community Pathways: 
1.1: No use and no fire for 10 or more years or decades (if it happens). May only occur 
in wetter areas.  
1.2: Extreme drought and proximity to seed source and disturbed areas. Seed 
scattered from road work.  
1.2a: Increase in precipitation and time, although uncertainty about if recovery 
occurs.  
1.3: High stocking continuous grazing (horses, rabbits, prairie dogs, livestock) (short 
duration, maybe 1-10 years) (greater likelihood of occurring in drought). Plague 
regulates prairie dog population, thus regulating prairie dog denuding of ground.  
1.3a: Succession and time, 4-5 years on denuded places. 10-20 years on prairie dog 
mounds. 
1.3b: Succession and time. Uncertain timeframe for shrub return. Potential state 
change?  
1.4: When soil is over-sterilized due to urine and high prairie dog use (such as around 
mounds), after 10-12 years see less grass returning and more Russian thistle. And 
proximity to seed source of weeds.  
1.5: Drought 
1.5a: Increase in precipitation reduces appearance of prickly pear and prickly pear 
recover (from desiccation). Uncertainty here about drought and prickly pear.  
 
Transitions:  
T1: Fire, dependent on intensity and size.  
T1.1: Fire followed by excessive grazing. Change could happen 4 -5 years after fire. 
T2: Excessive, long term continuous grazing, >30 yrs. 
T3: Prairie dogs and fire. If prairie dogs heavily impact an area, and then a fire occurs, 
it could potentially be a threshold. Note that prairie dog damage is a function of the 
prairie dog density and the starting condition of the vegetation. The healthier it is to 
start with, the less long term damage the prairie dogs will do. Also note that cows 
don’t graze in former prairie dog towns because of lack of forage so these areas get 
rest from domestic grazers during recover. 
T4: Undefined, but bare ground could transition to three-awn dominated state.  
T5: Go back land. Not clear if community pathway or transition.  
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Comments on State and Community Descriptions:  
Reference State:  
1.1. Mixed sagebrush/ grass. Characterized by: Cool and warm season grasses (wheatgrasses, green needle); sagebrush, and other shrubs such as 
saltbrush and fringed sage; wildflowers and forbs; lots of grass; debate on the amount of bare ground based on where you are (precipitation 
zone); lack of erosion. Some yucca in sandier soils.  
1.2. Heavy sagebrush and cheatgrass. Characterized by: Older sagebrush; not much understory; closed canopy and potentially cheatgrass; less 
diversity although variable. Some areas still have understory. Not much observation of areas that haven’t had any grazing, thus uncertain if this 
exists. Takes decades to occur, if so may occur in wetter areas.  Some participants haven’t seen this state. Others note greater amounts of weeds 
in exclosures and more insects in exclosures.  
1.3. Increase in undesirable species.  Characterized by: 

a. Russian thistle increase – see it in areas where there has been disturbance; creates a seed source.   
b. Occurs in conjunction with other plants (there are other plants where there are stands of Russian thistle) 
c. Undesirable species  outcompeted by grass under the right conditions 

d. Undesirable species can persist for 5-10 yrs. 
1.4. Increase in prickly pear. Unsure if increases with drought, or if grasses die out in drought making prickly pear more visible?  
Others disagree: extreme drought might kill prickly pear – desiccated prickly pear may recover after drought; cactus more apparent in drought 
because if it is extreme, other things will die and stop growing before cactus.  
Literature suggests hypothesized pathway to another state but not witnessed by participants at workshop.  
Participants noted that increase or decrease in cactus driven by other factors besides grazing; areas with similar management in terms of grazing 
show very different levels of cactus dominance. 
General uncertainty over what drives prickly pear increase and persistence.   
1.5. Recovered Prickly pear state. As site recovers when precipitation increases, grasses regain dominance and cactus becomes less visually 
apparent (thought still there). Areas heavily dominated by cactus can serve as seed source though poor value for grazing.  
1.6. Bare ground 

1.7 Grasslands (native). Characterized by: early species might include western wheatgrass, blue grama, green needle grass; needle-and-thread 
might come in after a few year but later end.  
Other States 

2. Cheatgrass state. After fire, if you are grazing too heavy, it might become a blue grama sod. Will transition through cheatgrass first.  
3. Blue grama sod. Characterized by being a very resilient state. Loss of diversity even if some western wheat intermixed. Tolerant of fire. Blue 
grama increases as cool seasons decrease. 
4. Three-awn dominated state (monoculture). Not valuable for livestock. 
5. Go Back Land. Characterized by: cheatgrass, cocklebur, crested wheatgrass, and thistle. Some areas now consist of crested wheat and blue 
grama. 
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APPENDIX 1: GENERAL WORKSHOP CONSIDERATIONS 

Materials required for workshops: 

 A comfortable meeting room that can accommodate the number of attendees you expect  

 Lunch, snacks, or refreshments 

 Sign-in sheet 

 Pre-workshop questionnaire 

 Workshop evaluation form 

 Agenda 

 Participant packet (may include: Agenda; questionnaire; evaluation form; STM and ESD terminology 

definition sheet; copies of draft models that will be used) 

 Markers and pens for participants to use 

 Tape recorder  

 Camera – ask for permission for people to be photographed  

 Flip chart and markers 

 White board (if appropriate) 

 Projector, screen or surface, and computer  

 

Before the workshop: 

See Figure 8 for more information.  

1-4 months before 

 Discuss good times and dates and locations with key parties 

 Set date and time in collaboration with key attendees, presenters, etc.  

 Find meeting location  

 Acquire one or more draft STM models to use as a starting point  

 Decide on an appropriate meeting organizer and facilitator 

 Decide which staff will be at the meeting and how many are needed 

 Invite attendees (Note: in our experience, many of the key people you may want to include will not 

respond to or don’t have access to email, or may spend a lot of time in areas where there is no cell 

reception. It is important to find out the best way to contact them and not rely on email alone. Methods 

of contacting people include: by email, phone call, via a local community member like an Extension 

agent, in person, by mail. I kept track of how people liked to be contacted in an Excel sheet, for example). 

1 month to several weeks before 

 Draft and get feedback on meeting agenda 

 Delegate or prepare presentations and content 

 Prepare packet for attendees 

1 week before to day of 

 Follow up phone calls, emails, or paper invites for invitees 
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 Order food and have plan for cups, plates, coffee, etc.  

 Acquire presentations 

 Acquire packet materials 

 Print packet, agendas, evaluation forms, questionnaires, etc.  

 Acquire any other materials like pens, pencils, notecards, markers, flip charts, name tags, etc.  

 View meeting room and decide on seating arrangement  

 Discuss roles with meeting conveners – who will:  

 Keep track of time 

 Take photos 

 Facilitate a small group 

 Collect evaluation forms 

 Make sure people sign in 

 Record notes 

 Other? 

 Pick-up food or delegate food pick-up 

 Set up meeting room  

 Set up “check-in” table with name tags, sign in sheet, packet, etc.  

 Go over facilitator prompts and meeting goals with the facilitators 

 Test technology  

After the workshop: 

 Photograph all materials used (draft STM, drafts with writing) 

 Collect these materials in hardcopy 

 Collect notes, audio, evaluation forms   

 Type up notes (if needed) 

 Process information to inform next steps 

 Communicate next steps to the attendees and communicate how the information will be used.  
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APPENDIX 2: PLANNING A WORKSHOP 

If yes to these criteria… 

 A collaborative processes is needed for your goals  

 You have a vision for how a specific workshop or event fits within the larger goals of collaboration 

 You or your organization has the human and monetary resources to proceed 

 Your timeline is realistic  

Proceed with planning and implementing workshop within your process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 – 4 months 

before 

1 month to 2 

weeks before 

1 week before 

Day of workshop 

After workshop  

Day of workshop 

After workshop  

1. Identify 
stakeholders

•Who are the most appropriate stakeholders?

•Are you in contact with them? 

•If no, consider working with local Extension agents, or others, to 
identify stakeholders. 

2. Identify a meeting 
location and time

•What location is accessible for stakeholders (host locally)?

•How many stakeholders do you expect --> venue?

•What time of year is best for stakeholders? 

3. Create Agenda

•Decide on what tools to gather input

•Prepare presentations and presenters

•Send the agenda out for review

•Put packets together for meeting attendees

•Create evaluation forms

4. Plan for workshop 
roles

•Prepare facilitator prompts

•Delegate timekeeper, small-group leaders, photographer, person 
to check people in, etc. 

5. Prepare for 
workshop

•Gather materials (flipcharts, markers, tape, whiteboards, 
notecards, nametags, sign in sheet etc)

•Double check on meeting room electronics (projector, computer, 
outlets, recorder, camera, etc)

•Plan for workshop set-up (how will tables be arranged?)

•Print all workshop materials (packets, agendas, evaluation forms, 
etc)

•Order food/ coffee etc. 

•Confirm roles with facilitators, note-takers, presenters, etc. 

6. Implement 
workshop

•Arrange room 

•Pick up food

•Conduct workshop

•Clean up and gather all workshop materials, including evaluations. 
Take photos of large STMs (if used)

7. Document feedback

•Write meeting report 

•Communicate decisions and next steps to stakeholders. 

•Follow up on any action items. 

•Send meeting report and thank you notes to stakeholders (if 
appropriate)

•Plan for next interaction or meeting
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APPENDIX 3: ADDITIONAL RESOURCES FOR FACILITATATION, MEDIATIONS AND PLANNING 

Many resources exist from the fields of Environmental Conflict Resolution, mediation, negotiation, 

facilitation and planning. We’ve listed a few here.  

 

Written sources 

 

1. Daniels, S. E., and G. B. Walker. 2001. Working through environmental conflict: The collaborative 

learning approach. Praeger. 

A useful summary of theories of communication and learning behind collaboration and a 

practical guide to facilitating collaborative learning processes with diverse groups focused on 

natural resource issues. 

 

2. Fisher, R., W. L. Ury, and B. Patton. 2011. Getting to yes: Negotiating agreement without giving in. 

Penguin. 

 

A great resource negotiation. Pertinent to engaging various stakeholders in any process 

where differences may arise. Contains useful framework for getting the most out of 

discussions and decisions where there may be disagreement.  

 

3. Kaner, S. 2014. Facilitator's guide to participatory decision-making. John Wiley & Sons. 

A great resource for facilitators and facilitating. Includes ideas for agendas, the role of the 

facilitator, and other helpful information.  

http://www.ideal.forestry.ubc.ca/cons481/Facilitators%20Guide%20to%20Participation_Un

known.pdf 

4. O'Leary, R., and L. B. Bingham. 2007. A manager's guide to resolving conflicts in collaborative 

networks. Center for the Business of Government.  

https://www.maxwell.syr.edu/uploadedFiles/parcc/eparcc/links/BinghamOLearyManagersG

uidetoResolvingConflict.pdf 

 

5. Wilkinson, M. 2004. The secrets of facilitation. San Francisco, CA. Josey-Bass. 

Helpful resource on facilitating. Contains information on asking good questions to groups, and 

information on the whole facilitation process.  

6. National Reform School. http://www.nsrfharmony.org/ 

Multiple resources and useful protocols that can help design effective meetings, workshops 

and classes.  

7. US Institute for Environmental Conflict Resolution  

An Institute than can help mediate environmental conflicts, and also have resources available 

in terms of publications and trainings.  

http://www.ideal.forestry.ubc.ca/cons481/Facilitators%20Guide%20to%20Participation_Unknown.pdf
http://www.ideal.forestry.ubc.ca/cons481/Facilitators%20Guide%20to%20Participation_Unknown.pdf
https://www.maxwell.syr.edu/uploadedFiles/parcc/eparcc/links/BinghamOLearyManagersGuidetoResolvingConflict.pdf
https://www.maxwell.syr.edu/uploadedFiles/parcc/eparcc/links/BinghamOLearyManagersGuidetoResolvingConflict.pdf
http://www.nsrfharmony.org/
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8. Wondolleck, J. M., and S. L. Yaffee. 2000. Making collaboration work: Lessons from innovation in 

natural resource management. Island Press. 

Very readable distillation of lessons learned from on-the-ground collaborative management. 


