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Wildfire impacts have increased in recent years. The management response

outlined by recent policy initiatives (e.g., the National Fire Plan, Healthy Forests

Restoration Act) emphasizes the use of prescribed fire and mechanized thinning to

reduce the risk of future fire events. These policies also call for an unprecedented

level of collaboration with outside stakeholders, including citizens in forest

communities. Accordingly, resource professionals need tools to help them

communicate the fire message and encourage others to share the responsibility of fire

management. Agency outreach activities will play an important role in these efforts.

In many locations federal agencies already have focused their outreach efforts

on increasing citizen understanding of, and support for, fuel reduction activities.

Traditional, unidirectional formats (e.g., brochures, public meetings, interpretive

programs) have been in use for years, while interactive forms of information exchange

(e.g., field tours, demonstration sites) have recently begun to emerge. However,



agency personnel have limited resources for outreach programs and must make

informed choices about how to allocate their time and efforts.

This dissertation is intended to help inform these decisions. Findings are

presented in three distinct manuscripts. The first manuscript uses principles from

adult learning theory (based on the concept of andragogy) to explore citizen

evaluations of eleven commonly used outreach methods in Arizona, Colorado,

Oregon, and Utah. Findings suggest interactive formats were more effective than

methods consisting of a one-way flow of information.

The second manuscript evaluates the outcomes of two communication

strategies in Sequoia and King's Canyon National Parks in central California and the

World Forestry Center in Portland, Oregon. Results support the importance of

interaction; participants in interactive activities were more likely to experience

knowledge and attitude change. However, both interactive and unidirectional

programs influenced participants with low initial understanding of fire management or

less supportive attitudes toward fuel practices.

The third manuscript draws on the findings presented above as well as a review

of related literature to develop a framework for implementing public communication

strategies. The framework provides guiding principles and organizing questions to

help managers develop and implement outreach activities that meet their

communication objectives.
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Communicating the Wildiand Fire Message:
An Investigation of Agency Outreach Strategies

INTRODUCTION TO DISSERTATION TOPIC

Wildfire impacts have increased in extent and severity in recent years

(National Interagency Fire Center 2005). For example, the average acres burned

annually from 1995 to 2004 increased by 33% (to 5.3 million acres) over the previous

10-year period. Over this same time period, suppression costs exceeded $1 billion

three times, in 2000, 2002, and 2003. Additionally, more than nine thousand

structures have been lost to wildfire damage in the past three years (2002-2004); more

than 5,000 were burned in 2003 alone.

In response, a number of federal initiatives (e.g., the National Fire Plan, Ten

Year Comprehensive Strategy, Healthy Forests Initiative, Healthy Forests Restoration

Act) have focused on fire and fuel management. Two main themes run through these

initiatives. First, they emphasize the use of fuel treatments, such as prescribed fire and

mechanized thinning, to reduce the risk of fire. Throughout much of the previous

century federal fire policy was directed at excluding fire from the landscape. In recent

years, resource managers and scientists have increasingly recognized the complex and

often beneficial role that fire plays in forest and rangeland ecosystems. In many

locations, fire exclusion has resulted in ecological changes, such as shifting species

composition, increasing vegetative density, and declining ecological health (e.g.,

Langston 1995, Agee 1997). These changes have greatly increased the risk of
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catastrophic wildfires. Thus, in addition to suppression activities, contemporary fire

management aims to proactively manage forest structure with two main objectives,

reduction of fire risk and restoration of forest health (Mutch et al. 1993, Agee 1997).

Second, these policies recognize the wildiand fire issue is too extensive to be

managed by resource agencies alone and call for an unprecedented degree of

collaboration with a broad array of stakeholders including citizens in forest

communities. Of particular interest are homeowners living in the wildiand-urban

interface (WIJI), defined as the area "where humans and their development meet or

intermix with wildland fuel" (Federal Register 2001a). Population growth within the

WUI has exceeded that of urban areas over the past several years (Long and Nucci

1998). Indeed, 60% of new housing units between 1990 and 2000 were developed in

the WUI (Stewart et al. 2005).

Home protection in the WUI is influenced by fuel reduction activities on

adjacent federal lands and, even more importantly, specific vegetative characteristics

within 40 meters of the residential units (Cohen 2000). Moreover, numerous studies

have long recognized an association between citizen understanding and support for

federal fuel reduction practices (e.g., Stankey 1976, Carpenter et al. 1986, Loomis et

al. 2001). Accordingly, resource professionals need effective means to communicate

the fire message and encourage citizen stakeholders to help share the responsibility of

fuel management. At the very least, outreach programs can provide information

necessary to facilitate effective stakeholder participation in decision making (Bright

and Tarrant 2002, Jacobson 1999). Beyond this role, they may play an even greater
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function by providing a means of relationship building between agencies and their

publics.

Currently, a variety of outreach methods are being used, including traditional

activities (e.g., brochures, newsletters, public service announcements, interpretive

centers) and more innovative approaches (e.g., demonstration sites, guided field trips).

However, there is little information available about the most effective methods to

guide resource professionals as they plan their fire communication approach. The

purpose of this dissertation is to evaluate the effectiveness of agency outreach

strategies to achieve management objectives. This work has both theoretical and

practical objectives. These include, 1) assess the influence of outreach activities on

participants' attitudes and understanding, 2) evaluate the factors that influence

participant responses, 3) explore findings from related disciplines with implications

for outreach activities, and 4) develop a framework for implementing public

communication strategies that meet fire and fuel management objectives.

DISSERTATION ORGANIZATION

This dissertation is presented in three distinct manuscripts. While each may

stand-alone, together they help identify and prioritize the elements of successful

communication strategies so that agency personnel can adapt them to their own

situation for meeting management objectives. The first manuscript provides an

overview of two models, the Theory of Reasoned Action and the Elaboration

Likelihood Model. These models are commonly used to examine the effects of

communication; however, they emphasize message content and provide only limited



4

information regarding additional factors (e.g., method of communication, source

effects) that may influence attitude and behavior change. Adult learning principles

Qrimarily based on the concept of andragogy) are presented to provide a more

complete description of the communication process. These principles are then used to

examine citizen reactions to eleven communication methods commonly used by

federal agencies at four study sites in the western U.S. (communities in Arizona,

Colorado, Oregon, and Utah).

Manuscript 2 explores the effectiveness of two basic communication

strategies—unidirectional information exchange and interactive approaches—to

influence citizen attitudes and understanding. This study examines knowledge and

attitude change among participants in fire-related communication activities at Sequoia

and King's Canyon National Parks and the World Forestry Center in Portland,

Oregon. The paper also includes an assessment of the factors that influence change in

participant responses within locations.

The third manuscript draws upon an extensive review of the communications

literature and focuses relevant research on fire and fuel management in forest

communities to develop a conceptual framework for implementing public

communication strategies in these settings. The framework provides guiding

principles and a step-wise approach to plan, implement, and monitor outreach

activities.

The dissertation concludes with a general conclusion that explores the

relationships between the chapters and provides a summary of the dissertation.



5

OVERVIEW OF METHODOLOGY

Because the manuscripts presented in this dissertation are written for

submission as journal articles, the methodology discussion is abbreviated and assumes

that the reader (e.g., a journal reviewer or professional audience) has a working

knowledge of the applied methodology. In this section, I present additional

information regarding the methods used to complete this research.

Essentially, we took a multiple case study approach to accomplish the research

presented in this dissertation. According to Yin (2003, 13), "a case study is an

empirical inquiry that investigates a contemporary phenomenon within its real-life

context." Thus, the case study research approach is particularly applicable when the

researcher has reason to believe that contextual conditions may influence the

phenomenon under investigation. Prior research suggests that contextual conditions,

including history of interactions with resource agencies, treatment history, trust levels,

and recent fire activity are likely to influence citizen understanding of fuel treatments

as well as evaluations of agency communication activities (e.g., Winter et al. 2002,

Shindler and Toman 2003).

Although often associated with qualitative methods (Babbie 1995, Robson

1993), case studies can employ any mix of quantitative or qualitative methods (Yin

2003). In this research, we use both quantitative (surveys) and qualitative (interviews,

participant observation) methods. Yin (2003, p. 47) maintains that a multiple case

study design follows a "replication" as opposed to a "sampling" logic. That is, each

case is selected based on its expected contribution to literal (predicting similar results)
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or theoretical replication (providing contrasting results but in an understandable

manner). In this project, initial cases were selected to discover commonalities (or

unique perspectives) in citizen evaluations of communication activities and build an

initial theory of effective outreach activities. Subsequent cases were then selected to

promote further theoretical development by testing initial findings in different settings

and contexts.

Substantial effort was made to identify suitable locations for investigation.

Only sites with an active fuel reduction and accompanying communication activities

were eligible for inclusion. Although there has been substantial discussion about the

need for community involvement in fire and fuel planning, our investigations yielded

few places where meaningful participation was actually occurring. Ultimately, the

low availability of suitable sites is a substantial finding and reinforces the value of this

research to inform the development of future communication activities.

Methodology for Manuscript 1

The first manuscript was based on a general population survey conducted

between January and March 2001 in Arizona, Colorado, Oregon, and Utah (prior to

large wildfires that occurred in three of the states in 2002). A random sample of

households in the four study locations was selected for participation. Surveys

included replicated questions to enable comparisons across locations. See Appendix

A for a copy of the questionnaire.
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Study locations

Citizen opinions are likely to be of higher quality (e.g., more reasoned,

thought-out, and enduring) when they are based on salient issues (Yankelovich 1991).

Thus, selection of study sites was based on the following criteria suggesting that

wildiand fire management would be a locally salient issue:

• Wildland fire is a significant ecological disturbance agent in adjacent wildlands.
• Federal land management agencies in the area have proposed to reduce wildland

fuel levels using prescribed burning, thinning, brush removal, and/or livestock
grazing.

• The agencies have launched public outreachleducation programs to raise
awareness of wildfire hazard and fuels issues.

• Population growth exceeds national averages in all or part of the locales, with
significant growth in the wildiand-urban interface.

Numerous communities in the Western United States meet these criteria.

Indeed, over 11,000 communities were designated as communities-at-risk to wildfire

(Federal Register 2001 b). Thus, site selection was also based on evaluating a range of

communication activities, targeted participants, and contextual differences. The

research team began site selection by contacting agency personnel expected to be

familiar (either because of their position or a known affiliation with a specific outreach

activity) with ongoing and planned communication activities. Essentially, we used a

snowball sampling technique to identify additional potential locations. That is, agency

personnel were asked to identify other outreach activities or contact points.

Ultimately, these contacts yielded sites that met our criteria.

At this point, the research team traveled to potential study locations. The

purpose of these trips was two-fold. Our first objective was to meet the project

cooperators, establish a working relationship, and identify interest and level of support
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for the proposed research activities. Secondly, these trips also enabled direct

observation of the identified outreach activities and preliminary investigation of

contextual conditions. Locations in Arizona, Colorado, Oregon, and Utah were

selected following these visits.

Because sites were not randomly selected, from an experimental standpoint we

cannot statistically generalize findings beyond the selected communities. However,

analytic (or Level two) generalization is possible by comparing findings with expected

outcomes from an explanatory theory (Yin 2003, p. 32). Therefore, sites are not

considered as sampling units, but are considered as cases for theory testing and

development.

Survey design

Questionnaire design was informed by semi-structured interviews (with agency

personnel and local citizens) as well as prior survey work (e.g., Shindler and Toman

2003, Toman et al. 2004). The survey was composed of four sections; two dedicated

to general resource management, one to fire and fuel management on public lands

(including citizen evaluations of commonly used communication methods), and

another to demographic information.

To provide a context for the fire related questions, the following explanation

was also included at the beginning of this section.

For nearly a century, natural resource managers tried to put out all wildfires.
However, scientists have learned in recent years that wildfires are an important
part of how nature works. Conditions in many forests and rangelands now
differ from those the pioneers encountered. In some places leaves, dead
branches, and other debris have built up over time, creating "fuel" that
promotes hotter, larger, and more frequent fires. In many forests trees are
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more numerous than before but also smaller, so they are more likely to burn in
a fire. Weeds and flammable non-native grasses have replaced fire-resistant
native plants in many rangeland areas.

All of these situations can create greater risk to lives, property, and healthy
natural environments. Resource managers now seek ways to allow fires to burn
more naturally and less dangerously in forests and rangelands. To do this, they
want to change the amount and types of plants to create conditions more like
the lands encountered by the pioneers. Some practices that can do this follow:

•Prescribed fire — Also called controlled burning, this practice can involve 1)
letting a naturally caused fire burn under close and careful watch; or 2)
intentionally setting fires in ways that can be controlled to produce desired
conditions and protect against undesired results.
•Mechanical vegetation removal — Managers can use chainsaws, mowers, or
other specialized machines to reduce the number of shrubs and small trees
where they are so numerous that they increase the risk and size of wildfires.
•Grazing -- In some cases, domestic animals can be placed in areas where
they graze on plants before they dry out in summer, thus reducing the amount
of flammable vegetation later on.
•Restoration planting — Planting native, fire-adapted, or less flammable
species that can slow the spread of wildfires.

Data collection

The survey was conducted between January and March 2001. A mail-back

questionnaire was sent to a random sample of respondents following a modified

version of the "total design method" (Dillman 1978). Surveys were sent in three

waves. In the first wave, a complete mail packet, consisting of cover letter,

questionnaire, and stamped return envelope, was sent to all respondents. Two weeks

after the initial mailing, a reminder postcard was sent to all participants who had not

yet replied. Complete packets were again sent to all non-respondents, two more times

at two week intervals.

The original sample consisted of 500 households per location. However, the

number of undeliverable surveys differed among locations, resulting in varying final
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sample sizes. Given the response rates (43% for Utah; 47% for Arizona and Colorado;

52% for Oregon) we deemed it necessary to address the possibility of non-response

bias. Ten percent of non-respondent households in each location were randomly

selected to receive an abridged, telephone version of the survey. Responses to this

non-respondent survey were similar to the mail questionnaire except telephone

respondents provided more "neutral" and "don't know" responses.

Methodology for Manuscript 2

The second manuscript consisted of a survey of participants in specific

outreach activities. Data was collected in two phases. In the first phase, visitors were

contacted and completed a brief questionnaire on-site at Sequoia and King's Canyon

National Parks (SEKI) in California, or the World Forestry Center (WFC) in Portland,

Oregon before exposure to communication activities. In the second phase, participants

received a more extensive follow-up questionnaire in the mail. Data collection was

completed between July and October 2003. See Appendix B for a copy of the

questionnaire.

Outreach activities differed between locations. A broad range of outreach

activities are represented at SEKI, including visitor centers, interpreter and self-guided

walks, and evening "naturalist talks" at the primary park campgrounds. From May

through December 2003 the WFC presented "Fire: Forces of Nature." Each aspect of

the exhibit was unidirectional and included photographs and text descriptions,

examples of fire suppression equipment, videos on home protection and Smokey Bear,

as well as an abridged version of the Nova film "Fire Wars" in the center's theater.
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Study locations

The research reported in this manuscript was designed to capture the changes

that occur as people are exposed to educational and outreach activities focused on fire

and fuel management. In recent years, resource agencies have experimented with a

variety of methods to communicate the rationale behind fuel reduction techniques;

approaches have ranged from traditional text and graphic displays (brochures and

exhibits) to more involved demonstration areas and interpretive activities. However,

little evaluation of these activities has been conducted. Numerous management units

are currently developing fire-focused communication programs and will benefit from

such review. Thus, site selection was primarily driven by outreach activities.

Specifically, SEKI and the WFC were selected to enable comparative evaluations

between different forms of outreach. These comparisons will be particularly useful to

resource professionals as they plan their outreach approach.

Site selection was similar to that in manuscript 1. Specifically, contacts were

made with agency personnel regarding outreach activities. In addition to providing

information about their communication programs, these individuals were also asked to

suggest additional promising outreach activities. The research team then visited

potential study sites before making final site selection.

Survey design

Questionnaire design was informed by semi-structured interviews conducted

with agency personnel and project partners as well as findings from the first stage of

research. Two questionnaires were developed, one for the on-site survey and another
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for the follow-up phase. The objective of the on-site questionnaire was to solicit

baseline data from outreach participants. Given the constraints of on-site survey

administration, the questionnaire was designed to place a minimal burden on the

participants' experience while gathering necessary information to enable identification

of changes over time. The survey contained questions regarding awareness of fuel

reduction practices, attitudes toward and understanding of fuel activities, and

confidence in resource agencies to effectively implement fuel management techniques.

The survey was pre-tested in SEKI, resulting in minor modifications (primarily

altering word choice for clarity). At the conclusion of the on-site questionnaire,

participants were told about the follow-up survey and asked to provide their contact

information. The follow-up questionnaires replicated on-site questions and also

included additional items soliciting responses regarding prior awareness, attitudes, and

understanding of fuel treatments as well as participant evaluations of the outreach

activities.

Data collection

A member of the research team contacted potential respondents on-site,

provided a brief overview of the research project, and solicited their participation. The

on-site nature of this project prevented a traditional random sampling approach.

Specifically, no sampling frame was available to permit the random selection of

visitors. The research team included a random element in the research design through

the selection of sampling days at each location. Specific emphasis was placed on

sampling at each location on different days of the week as well as different times
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throughout the study period (e.g., mid-summer through fall). At the study sites the

research team took a purposive approach to ensure a representative gender mix of

respondents.

Follow-up mailings were conducted following a modified version of the "total

design method" (Dillman 1978). Surveys were sent in three waves beginning

approximately two weeks following on-site contact. The delayed test was conducted

to assess the enduring effects of the outreach activity and help control for biased

findings as a result of experimenter expectancy effects (Leeming et al. 1993).

All members of the research team were trained in the survey protocol,

including introductions, survey administration, and responses to anticipated questions.

While on-site, each was identified with Oregon State University, College of Forestry

nametags. At SEKI, 395 participants completed the on-site questionnaire. Of these,

269 responded to the follow-up survey, resulting in a response rate of 68%. At the

WFC, 92 participated on-site and 68 returned a completed post survey for a 74%

response rate. The difference in sample sizes is caused by visitation differences

between locations; a substantially greater number of people visit SEKI each year.

Methodology for Manuscript 3

The third manuscript outlines a framework to guide the planning and

implementation public outreach strategies. This framework is informed by project

findings in addition to an extensive literature review. Theory and findings from

communication (including mass-media and interpersonal communication), social

psychology (including persuasive communication), diffusion of innovations, and
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learning theory provide the basis for framework development. These disciplines have

a long history of research and can provide a rich understanding of the communication

process. However, their implications for fire and fuel outreach have been largely

unexplored. In this manuscript, we draw upon the most relevant findings for planning

and implementing communication activities.

The sheer quantity of related research can appear overwhelming, particularly to

resource professionals tasked with the broadly-defined goal of "educating the public."

For this reason, we propose a framework that provides a sequential approach to

organize outreach planning and implementation. Each step within this conceptual

framework includes organizing questions to relate outreach development to the

underlying communication principles. Furthermore, the framework is grounded in

research from forest communities to validate its application in fire and fuel situations.
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ABSTRACT

Wildfire impacts have increased in recent years. In response, public agencies

have undertaken measures to reduce forest fuels and improve forest health conditions.

To be successful these programs require a supportive local constituency. Research has

identified a relationship between public understanding of, and support for, fuel and

fire management activities. Correspondingly, in many areas federal agencies have

focused their communication strategies on fuel management programs. This paper

draws upon research in adult learning to develop a framework to evaluate citizen

reactions to eleven different outreach programs at study locations in Arizona,

Colorado, Oregon, and Utah. Few differences in citizen reactions were found among

study locations, but results suggest interactive formats were more effective than

unidirectional methods and are also more consistent with principles of adult learning.

However, people were less likely to have participated in interactive activities.

Contributions of learning theory principles and the efficacy of individual formats are

discussed.
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INTRODUCTION

Recent years have seen a marked increase in the extent and severity of wildfire

impacts nationwide (Agee 1997; National Interagency Fire Center 2005). One

important response by federal agencies is the use of fuel treatments to reduce the risk

of catastrophic wildfire events, particularly at the wildiand-urban interface (WUI)

where rapid population growth has led to the most eminent threats to private property

and human life. Citizen support is necessary to ensure successful treatment

implementation particularly as population in the WUI continues to increase.

Accordingly, a number of land management units have recently focused their

communication strategies on community outreach activities to influence citizens'

understanding of fuel reduction practices.

Considerable research has identified mixed results on the effectiveness of

outreach programs for influencing public understanding and changing citizens'

attitudes (see Arcury 1990 for a review). With respect to fuel management activities,

particularly the use of prescribed fire, numerous studies have recognized an

association between citizen knowledge and support for practices (e.g., Stankey 1976,

Carpenter et al. 1986, Loomis et a!. 2001). Three longitudinal studies tested

knowledge levels over time. McCoo! and Stankey (1986) argued that an increase in

knowledge was likely a result of increased agency education efforts, although they

acknowledged their design did not allow them to draw a causal influence.

Marynowski and Jacobson (1999) found that educational materials significantly

increased knowledge of fire ecology, but they did not identify a corresponding
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increase in support for fire management activities. However, the third such study by

Loomis et al. (2001) provided empirical evidence of both increased knowledge of, and

support for, prescribed fire after the introduction of educational brochures.

While research has established the role of citizen understanding in fuel

management, there is a lack of information about the specific types of communication

methods most effective for building support for fuel treatments. One exception is

McCaffrey (2004) who evaluated the effectiveness of multiple methods including

brochures, newspaper and magazine articles, radio and television messages, personal

contacts, and neighborhood meetings. Results suggest the method of communication

can substantially influence outreach effectiveness.

Ultimately, federal agencies have many outreach options, but limited resources

dedicated to providing information to their publics. Accordingly, agency

professionals have to make difficult, but informed, choices about the most effective

use of their resources in communicating with citizens. The purpose of this paper is to

improve understanding of the communication process to help focus the development

of effective outreach activities. We do this first by examining theoretical and

experimental literature on communication and learning to develop a framework to

evaluate communication activities. We then consider implications for effective public

outreach using survey data from forest communities at risk to wildfire. Specifically,

principles of adult learning are used to examine citizen reactions to eleven

communication methods commonly used by federal agencies at four study sites in the

western U.S. (communities in Arizona, Colorado, Oregon, and Utah).
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Contextual Background

Throughout much of their history, federal land management agencies have

viewed fire suppression as an integral part of their mission. Recognizing the public's

role in achieving this goal, these efforts have long been accompanied by prevention

programs, most notably the message championed by Smokey Bear. From his

emergence 60 years ago, Smokey has successfully carried his message to multiple

generations.

However, in recent years fire managers and scientists have become

increasingly aware of the complex and often beneficial role that fire plays in forest and

rangeland ecosystems. Correspondingly their focus has shifted from strict suppression

to a more holistic fire management strategy (Dombeck et a!. 2004). An important

component of this new focus is to manage forest conditions prior to a fire event,

primarily using prescribed fire and mechanical vegetation removal to manipulate fuel

loads. Although Smokey's message of personal responsibility is still valid, it is clear

that a more complex message is necessary to accompany this shift in fire management

philosophy.

From a research perspective, the content of such messages has long been

discussed (e.g., Carpenter et al. 1986, Manfredo et a!. 1990, McCoo! and Stankey

1986); however, the process of how this information is to be delivered has received far

less attention. Many different outreach methods are available to managers. In a

general sense, these methods can be classified as either unidirectional (e.g., brochures,

television ad campaigns) or interactive (e.g., conversations with agency personnel,
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guided field trips) depending on the type of communication experience they offer.

Unidirectional approaches are those that involve a one-way flow of communication

from the agency to the public, often in a setting unrelated to the message. Interactive

programs provide for either personal contact with agency representatives or on-the-

ground learning experiences.

Substantial research supports the notion that any new practice, like prescribed

fire, is more likely to be accepted if citizens understand the rationale for it and have a

chance to personally engage in a discussion about its merits, risks, and potential

outcomes (e.g., Shindler and Neburka 1997, Yaffee and Wondolleck 1997).

Ultimately, fire managers are seeking methods to provide information that citizens

believe is useful and will lead to acceptance of agency fuel reduction programs. At

the very least, outreach programs can provide information necessary to facilitate

effective stakeholder participation in decision making (Bright and Tarrant 2002,

Jacobson 1999). Beyond this role, they may play an even greater function by

providing a means of relationship building between agencies and their publics.

Models of Persuasive Communication

The most influential research on outreach evaluation has come from social

psychology studies on persuasive communication. The two most dominant

contemporary theories of attitudes and persuasion are the Theory of Reasoned Action

(TRA, Ajzen and Fishbein 1980) and the Elaboration Likelihood Model (ELM, Petty

and Cacioppo 1981). As both models have been written about extensively, we will

only briefly summarize them here.
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The TRA confines its focus to intended behaviors under the volitional control

of individuals (Erwin 2001). Model components include beliefs and evaluative

aspects, attitudes, subjective norms, behavioral intention, and behavior. Beliefs and

evaluative aspects (positive or negative valuing of belief outcome) influence attitudes

and subjective norms, which in turn influence behavioral intention and, finally,

behavior (Ajzen and Fishbein 1980). Model components are directly linked to

adjacent variables (e.g., attitudes and behavioral intention) and only indirectly

influence non-adjacent components (e.g., attitudes and behavior). The model assumes

the influence of contextual or other variables is mediated through attitudes and

subjective norms (Erwin 2001). Thus, TRA specifies that behavior change results

from a shift in behavioral intention; a shift in behavioral intention is influenced by an

attitudinal change and/or alteration to the perceived subjective norm towards some

action. Thus, behavior change can be promoted by communication activities that

target attitudes (beliefs in, and evaluation of, likely outcomes of behavior) or

subjective norms (either altering normative beliefs or motivations to comply) (Ajzen

and Fishbein 1980, Bright et al. 1993).

The ELM specifies that persuasion occurs through one of two routes; either via

cognitive responses to message content (termed the "central route") or through a

"peripheral route" based on non-content factors such as source attractiveness,

perceived expertise, or credibility (Petty and Cacioppo 1981, Petty et al. 1983). The

central route involves active cognitive processing of the message content, while only

limited cognitive elaboration occurs in the peripheral route (Erwin 2001). According



22

to the ELM, attitude change resulting from central processing is stronger and more

resistant to change than that from the peripheral route (Petty et a!. 1995). Central

route processing predominates when individuals are motivated to consider an issue,

such as when the message topic has high personal relevance (Bright and Manfredo

1997). Further model refinement, encouraged by a series of critiques (e.g., Stiff 1986,

Stiff and Boster 1987) suggested that ELM allows for parallel processing, that is, an

individual may simultaneously use both central and peripheral routes to evaluate

message information (Petty et al. 1987).

Both of these models have proven useful in analysis of communication

activities and have resulted in improved understanding of the persuasive process.

Contributions include recognition that communication should target salient beliefs,

relevance of message content influences cognitive elaboration among receivers, and

contextual factors, including source credibility, influence message effect (Petty et al.

1981, Bright et a!. 1993, Bright and Manfredo 1997). However, we return to a

concern raised by Bright et al. who argued that traditional approaches to studying

persuasive communication "viewed the individual as a passive recipient of

information" (1993: 265). Subsequently, the authors argued for the evaluation of

message content through models such as the TRA.

While acknowledging the role of additional characteristics (e.g., participant

attitudes, social norms, or source credibility), the TRA and ELM are primarily focused

on the content of communication activities. It is our contention that this emphasis has
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continued to treat individuals as passive recipients by neglecting their expectations and

needs in the outreach process. We examine this in more detail below.

Contributions from Adult Learning

The adult learning literature provides insight into the manner that adults learn,

interpret, and internalize new information. We draw upon this rich but relatively

unexplored (among natural resource professionals) field to outline important concepts.

As defined by Long (1998: 29) learning is "a cognitive process that is influenced by a

variety of other elements: a) existing or prior knowledge...; b) attitudes and

beliefs. . .toward the source, content, topic and mode of presentation; and c) the state of

the learner, e.g., whether the learner is rested, tired, well, sick, angry, anxious, and so

forth" (italics in original). This definition emphasizes learning as a dynamic process

as opposed to simple exposure to information. Indeed, credible content is necessary

but is insufficient on its own to ensure an effective learning exchange. As Jamieson

(1994) argues, it is not the information itself that leads to understanding; scientific

facts do not speak for themselves, but must be appreciated and interpreted.

These ideas are further developed through the concept of andragogy, one of

the most influential ideas in the field of adult learning (Merriam and Caffarella 1999).

Andragogy is built around the following six central principles (Knowles et al, 1998):

1) The learner 's need to know: Adult learners want to understand why the
new information is important before seeking to learn it; they need to see its
relevancy.

2) The learner 's self-concept: Adults seek autonomy; they value
opportunities to participate in and contribute to the learning process.

3) The role of the learner 's experience. Adults come to the learning situation
with rich and diverse experiences.
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4) Readiness to learn. Adult learners are more inclined to listen when they
perceive the information is applicable to their real-life situation.

5) Orientation to learning: Adults take a problem-centered approach to
learning; to what extent does something need fixing?

6) Motivation: Adult learners are motivated primarily by internal (improved
quality of life or job satisfaction) rather than external incentives (high test
scores or awards).

These principles can be consolidated into four main concepts of adults as

learners. First, adults typically approach learning situations from a problem-based

rather than a subject-based approach (Knowles 1998; Merriam and Caffarella 1999).

As Wlodkowski (1999) argues, adults are highly pragmatic learners; they are more

likely to retain information that provides insight into a currently perceived problem.

As adults fulfill many different roles (e.g., spouse, parent, employee, homeowner, etc.)

that can supersede the role of learner, they will seek to integrate their learning within

the specific context of their lives (Merriam and Caffarella 1999). Thus, effective

outreach programs will relate information to contextual conditions, particularly places

people know and care about.

Second, the variety of prior experiences and knowledge adults bring to the

learning situation is of substantial value in solving natural resource problems. Such

experience often creates a heterogeneous learning group and can provide a rich

resource for learning activities (Knowles et al 1998). For instance, members of

affected interests (e.g., residential areas targeted for fuel reduction treatments) may be

ready to accept new scientific information because they have witnessed wildfires in

neighboring communities and struggle with their own vulnerability. Effective
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communication activities can help participants to build bridges between this prior

experience and current conditions.

However, prior experiences can also lead to biases and assumptions that must

be addressed to enable the learning of new ideas. For example, citizens in forest

communities are likely to view information in light of their previous experiences with

the information provider, e.g., the Forest Service or the Bureau of Land Management.

Indeed, Shindler and Toman (2003) found a high correlation between support for

prescribed fire and citizens' views of prior relationships with Forest Service personnel

and beliefs that the agency provided credible information. Considerable research

substantiates the importance of direct and indirect (e.g., observing demonstration sites)

experience on the strength and likelihood of supporting new activities (e.g., Rogers

2003, Erwin 2001). At the very least, these points emphasize the importance of taking

participants' experiences into account to facilitate an effective learning exchange.

Failure to do so may result in a lack of interest among the intended audience, serve to

discourage participants, or in some cases even lead to feelings of distrust and

resentment (Knowles et al. 1998).

Third is the degree of autonomy adults seek in their learning experiences

(Merriam and Caffarella 1999). Because they feel they have relevant experiences and

interest, adults often desire to play an active role in the information exchange process.

To illustrate, Freire (1970) distinguishes between traditional "banking" education

(where deposits of knowledge are made by the expert instructor into empty student

receptacles or passive recipients) and "problem-posing" education (characterized by
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cooperative investigation by students and instructors into their common reality).

Simply, learning is a social activity and adults are more likely to be effectively

engaged when they can participate in educational activities that allow them to learn

from peers as well as technical experts (Knowles et al. 1998). This suggests a limit to

the usefulness of prepackaged information programs.

The final point is the importance of creating a trusting and safe environment to

facilitate effective information exchange (Knowles et al. 1998). Such an environment

is critical to encourage active participation where an exchange of ideas and

experiences can occur. Recent research points to public trust as central to an agency's

ability to act (e.g., Yaffee 1994, Kramer 1999). Unfortunately, many citizens do not

trust our federal forest agencies and therefore do not support their decisions or the way

those decisions are made (Shindler et al. 2002). Moreover, adults are not likely to

believe information from a source they do not view as credible (Steel et al. 1992-

1993). This situation is especially complicated in natural resource management,

where the perceived credibility of the information provider (the resource agency) is

linked to citizen beliefs about the appropriateness of agency management activities

(Jacobson 1999). This can be particularly important in situations where citizens may

have interests or concerns about a proposed activity, but know little about its

application. In such cases, Wright and Shindler (2001) noted that citizens and

organizations found information about an upcoming project more useful when they

had trust in the agency that provided it.
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METHODOLOGY

Based upon these principles it can be expected that successful outreach

activities will not only provide accurate information but will also facilitate an effective

learning and communication process. Incorporating these principles of adult learning,

we expect outreach programs will be judged as more credible and more helpful to

participants overall if they are viewed by citizens as relevant to their experiences,

connected to a meaningful context, and provide opportunities for a personal exchange

with resource professionals. Ultimately, we expect that interactive methods will more

likely be viewed as useful communication activities than unidirectional or one-way

information programs.

Study Locations

Fire-prone communities in Arizona, Colorado, Oregon, and Utah were selected

as study locations based on the following criteria suggesting fire and fuel management

would be relevant to local residents (see Brunson and Shindler 2004 for a more in-

depth discussion of selection criteria):

• Wildland fire is a significant ecological disturbance agent in adjacent wildlands.

• Federal land management agencies in the area have proposed to reduce wildland
fuel levels using prescribed burning, thinning, brush removal, and/or livestock
grazing.

• The agencies have launched public outreachleducation programs to raise
awareness of wildfire hazard and fuels issues.

• Population growth exceeds national averages in all or part of the locales, with
significant growth in the wildland-urban interface.
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Research Approach

The findings reported here derive from a general population mail survey

conducted between January and March 2001 (prior to large wildfires that occurred in

three of the states in 2002) among a random sample of households in the four study

locations (see Table 1.1 for details). The original sample consisted of 500 households

per location; however, due to varying delivery rates (i.e., incorrect addresses) final

samples ranged from 346 to 476 with a total adjusted sample size of 1561 and a 47%

response rate overall. Survey mailing was conducted in three waves following the

Total Design Method (Diliman 1978). Ten percent of non-respondent households

were randomly selected in each location to receive an abridged, telephone version of

the survey. Responses to this non-respondent survey were similar to the mail

questionnaire except telephone respondents provided more "neutral" and "don't

know" responses.

Table 1.1: Study locations and response rates

Surveys Surveys Response
State Counties surveyed Delivered received rate

Arizona Yavapai 367 173 47%

Colorado Boulder, Larimer 346 164 47%

Oregon Jefferson, Deschutes 372 192 52%

Utah
Salt Lake (western suburbs), 476 203 43%

Tooele

Total 1561 732 47°/s
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The survey included categorical and Likert-type items. Variables measured

attitudes toward fire and fuel management techniques on public lands, i.e., national

forests or lands administered by the U.S. Forest Service, Bureau of Land Management,

or National Park Service (see Brunson and Shindler 2004 for a presentation of these

data). Additionally, a portion of the questionnaire was devoted to citizen evaluations

of commonly used methods for communicating information about agency fire and fuel

management. Participants evaluated eleven methods by first indicating if they had

experience with the given program and then indicating whether it was a trustworthy

source of information (yes, no) and rating its overall level of helpfulness on a three-

point scale (not, slightly, very). Respondents were asked how helpful the various

message formats are for understanding management actions such as fire prevention,

prescribed burning, and thinning hazardous fuels.

RESULTS

Usefulness of Communication Programs

Table 1.2 displays ratings of each communication program across all four

study locations. Programs are categorized into unidirectional and interactive formats

here for presentation purposes (they were randomly ordered on the questionnaire).

Displayed percentages first indicate those individuals who had experience with or

exposure to the specific communication method. Respondents who were familiar with

the method then went on to rate the degree to which each was trustworthy and helpful

(only responses of "very helpful" are reported here). Thus, scores in Table 1.2 reflect
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ratings of participants who had experience with each specific method. Significance

tests indicate differences in trustworthy and helpfulness ratings between study sites.

As might be expected, exposure levels varied among the communication

methods; probably reflecting the traditional nature of some and others that are

relatively new or require specific opportunities for participation. Of the six

unidirectional methods, a majority of respondents had experienced all but one (the

Internet). Exposure to interactive approaches was considerably less, with only two

(interpretive centers and conversations with agency employees) registering with a

majority. Overall, Smokey Bear was the most widely recognized method. Exposure

rates were remarkably similar across the four study sites. Experience with the

individual methods was the same between states except for two methods (significance

not reported in the table): Utahans had significantly greater exposure to elementary

school programs and less experience with brochures.

Regarding trustworthiness, respondents overall were highly positive in their

ratings of agency outreach activities. Cumulative scores across all sites (total column)

indicate all but one method (public meetings) were seen as trustworthy by at least 70%

of participants. Closer inspection shows that all but two of these (internet web pages,

conversations with agency personnel) were rated as trustworthy by 90% or more.

Total ratings indicate that unidirectional methods were rated as very helpful by

a moderate amount of respondents; scores ranged from 44% to 49% with only Internet

web pages rated lower at 29%. Interactive methods were generally rated higher, with

interpretive centers, elementary school programs, and guided field trips all registering
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at 60% or more. However, government public meetings (28%) received the lowest

rating of any program.

Responses also were tested for differences in participant ratings across study

sites. For the most part, ratings across locations were similar with a few exceptions.

Among unidirectional methods, Smokey Bear was very helpftil to 54% of respondents

Table 1.2: Ratings of communication methods by type and study site

Percent rating program as very helpful or
Exposure trustworthy1

Total AZ CO OR UT X2

Unidirectional

Trustworthy 95 96 92 93 98 9.96
Smokey Bear 92

Helpful 47 54 33 47 54

TV public service
84

Trustworthy 91 92 87 91 92 2.75

messages Helpful 47 50 45 46 47 3.13

Trustworthy 94 92 96 91 97 4.96
Brochures 73

Helpful 49 52 60 46 40 10.56

Special sections in Trustworthy 90 91 92 86 89 2.23
61

newspapers Helpful 47 54 54 45 38 8.85

Trustworthy 90 89 92 82 95 7.22
Regular newsletters 51

Helpful 44 47 50 43 37 5.53

Trustworthy 70 68 87 59 66 10.35*
Internet web pages 33

Helpful 29 41 44 17 16 18.54**

Interactive

Trustworthy 95 96 95 94 94 .69
Interpretive centers 88

Helpful 69 67 68 66 74 2.60

Conversations with Trustworthy 78 70 90 71 83 11.08*
51

agency employees Helpful 49 49 63 46 39 20.05**

Elementary school Trustworthy 93 90 90 86 99 11.17*
48

programs Helpful 60 56 56 58 65 6.59

Trustworthy 95 90 95 92 100 7.08
Guided field trips 45

Helpful 66 68 67 61 68 5.19

Government public Trustworthy 54 58 63 47 50 3.85
42

meetings Helpful 28 40 35 23 17 13.77*

* p < .05, ** p < .01

'Only respondents who had experience with the program.
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in Arizona and Utah but only 33% of the participants from Colorado. The Internet

also received different ratings. Colorado residents tend to view this format as more

trustworthy and Oregonians and Utahans saw it as much less helpful. As for

interactive methods, conversations with agency employees were both particularly

trustworthy and helpful among Colorado participants. Almost all Utahans (99%) rated

elementary programs as trustworthy. And while helpfulness ratings for public

meetings were generally low, this was particularly the case in Oregon and Utah. The

specific content and delivery methods may vary among locations; these differences

were not assessed in this study.

Two other findings emerged from the totals category in Table 1.2. The two

most highly rated methods for trustworthiness—interpretive centers and guided field

trips—also garnered the top rating for helpfulness. The same is true at the other end of

the scale. Two methods—Internet web pages and public meetings—received the

lowest scores in each category.

Comparison of Communication Formats

Responses presented in Table 1.2 suggest differences between the

unidirectional and interactive communication formats. Although exposure levels were

higher for unidirectional activities, four of the five most helpful methods were

interactive—interpretive centers, guided field trips, elementary school programs, and

conversations with agency employees. To further assess differences between formats,

we created and compared three indices for all respondents: familiarity (exposure),
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trustworthiness, and helpfulness ratings for the two communication types (see Table

1.3). The participation index represents the proportion of communication methods

that respondents had experienced for each format. Thus, the familiarity index scores

could range from 0 (no experience with any of the methods) to 1 experience

with all the methods). The trustworthiness index is based on the mean rating of

programs participants had experienced for each format. These values could also range

from 0 (no) to 1 (yes). For the helpfulness index, ratings for each method (1=not,

2=slightly, and 3=very) were added and then averaged to calculate mean index scores

for both formats (range 1-3). Because of substantial variance in the size of target

populations, responses were weighted and aggregated results are presented in Table

1.3. Index scores were compared using a paired t-test. Although not displayed,

similar indices and comparisons were made for each location (non-aggregated data)

and resulted in identical findings.

Table 1.3: Comparisons of interactive and unidirectional programs

Communication Format Familiarity Index Trustworthy Index Helpfulness Index

Unidirectional Programs .553 .927 2.38 1

Interactive Programs .459 .894 2.525

1-statistic * -2.073 * 3.842* *

* p < .05, ** p <.01
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The index indicates that people are significantly more likely to be familiar with

unidirectional communication activities. This finding is not surprising given that

unidirectional methods have been the long-standing approach taken by agencies to

provide information. Moreover, they may be less costly to deliver since they rarely

require personnel to participate in delivery. Contrary to our expectations,

unidirectional methods as a group were rated as slightly more trustworthy than

interactive formats. However, responses in Table 1.2 indicate that one method, public

meetings, received significantly lower ratings than the others. To assess the influence

of scores for public meetings on the interactive index, we removed them and

calculated a new trustworthiness index. Results indicate public meetings were quite

influential on the overall index score; without public meetings the trustworthiness

index score for interactive programs is .930, statistically similar to the score for

unidirectional activities. The final colunm indicates that interactive approaches were

rated significantly more helpful than unidirectional methods.

DISCUSSION

This paper is an exploratory attempt to utilize learning theory principles to help

focus agency communication strategies. Effective message delivery is particularly

important for outreach activities that target fire and fuel management, given the high

levels of risk and uncertainty the public associates with these practices (Shindler et al.

2002). Learning theory concepts indicate that adults take a problem-based approach to

learning, have a range of prior experiences and knowledge levels, and are more likely

to believe information from a trusted source. We expected interactive methods of
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outreach to be more consistent with learning theory principles and, thus, receive

higher ratings from study participants. Findings supported this hypothesis in regards

to helpfulness; however, they were less clear in regards to trustworthy scores. These

findings were substantially influenced by negative ratings of public meetings

suggesting it might be beneficial to rethink the structure of this oft used outreach

activity. Some ideas on how to do this are discussed below.

Several other key findings emerged from citizen responses that merit

additional discussion. First is the relative consistency in ratings across the four study

locations. Given the potential for contextual and content variation across locations,

we thought there could be greater variation in participant ratings. Although each site

offered all forms of information exchange, the emphasis given by fire managers and

educators at each location was different. For example, the agencies in Colorado had

recently utilized a campaign involving a Sunday newspaper insert, while guided trips

to project sites were more prevalent in Oregon. Although, we expected geographic

variation in exposure levels, few surfaced. Similarly, few programs were rated

differently across study sites for their level of trustworthiness and helpfulness.

On balance, it may be that certain program formats appeal to citizens

regardless of location. For example, visitor and interpretive centers are part of the

American recreation experience—they are prominent, easily accessible, and place few

demands on the visitor. As for TV public service announcements and informational

brochures, they are largely inescapable in today's society. Ultimately while a greater

proportion of participants were familiar with unidirectional methods, interactive
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approaches appeared to be more helpful. The central message here may be to

recognize the strengths and limitations of the different communication methods and

select the appropriate approach based upon the communication objectives.

Unidirectional methods rely upon bulk formats to convey broad messages to

mass audiences. Such mass media approaches can be particularly useful for building

public awareness about an issue or problem (Rogers 2003, McCombs and Bell 1996).

However, because these methods offer few opportunities to ensure that information is

received and understood, they should not be relied upon by agencies as a sole means

of communication with local publics. Findings elsewhere suggest that interactive

methods can be more effective at encouraging attitude or behavior change (Rogers

2003, Erwin 2001). In a review of multiple fire-related outreach methods, McCaffrey

(2004) found that interaction contributed substantially to communication success.

Indeed, educational materials, including unidirectional items, were more effective if

delivered via personal contact. Ultimately, interactive programs require a different

type of skill set to produce and are just now emerging as outreach tools among fire

management agencies (Shindler and Toman 2003). Findings here suggest the

potential value of such approaches and support their continued development.

Lastly, we explore the framework provided by learning theory principles to

assess participant responses. Specifically, we will draw on our earlier discussion of

learning principles to examine the different ratings given to unidirectional and

interactive formats.
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Problem-centered Approach

The problem-centered approach to learning favored by most adults suggests

communication programs will be most effective if they can demonstrate applicability

to salient, real-world issues. Prior research suggests that citizens seek specific

information, particularly how proposed management activities will affect them or

places they care about (Wondolleck and Yaffee 2000, Shindler et al. 2002). Thus,

communication activities that target local conditions and public concerns about the

rationale behind specific practices, potential outcomes, and implementation scenarios

are more likely to resonate with participants. Although this can be accomplished in

varying degrees with many forms of outreach, programs that allow for interactive

exchanges, such as guided field trips to project sites and conversations with agency

personnel, are better suited to problem-centered learning. One limitation of many

unidirectional methods (e.g., brochures, newspaper sections, television messages, or

newsletters) is that they rely on fixed messages, whereas interactive formats include

citizens in the discussion and can adapt to the concerns and interests of the parties

involved.

Prior Experiences

Peoples' knowledge and experiences largely shape their understanding of and

attitudes toward management actions (Shindler et al. 2002). Unidirectional and

interactive programs differ in their ability to address participant experiences. The one-

way flow of information in unidirectional, expert-based programs may sometimes

intersect and reinforce the knowledge held by certain individuals, but more often this
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format precludes the inclusion of most citizens' experiences. The larger participatory

role offered by interactive programs allows individuals to self select from their prior

experiences and incorporate relevant information for solving specific problems. For

example, they might observe proposed activities on-the-ground at visitor centers or on

field trips to demonstration sites and then extrapolate the outcomes onto familiar areas.

Moreover, in some situations, individuals may mistakenly apply experiences from one

ecosystem type or management activity to a different, inappropriate situation (such as

assuming all forest types naturally have a high frequency, low severity fire regime).

Interactive methods allow for clarification and enable resource professionals to help

ensure that prior experiences and knowledge are applied appropriately.

Trust

Substantial research has indicated the importance of trustworthy citizen-agency

relationships to successful management (e.g., Hoover et a!. 1997, Jacobson and

Marynowski 1997). Among the various communication strategies agencies could

employ, trust is more likely to develop in the context of personal relationships than in

anonymous information provision (Jamieson 1994). Although the give and take of

interactive exchanges seem much more likely to develop such personal relationships

than programs that rely on a one-way flow of information, ultimately, findings about

trust in this study are inconclusive. We acknowledge the measures used were not

sufficiently sophisticated to allow for more than speculation. Trust may be the central

ingredient for working together effectively, but nuances of achieving and maintaining
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trust are difficult to quantify (Kramer 1999). Doing so will require a more rigorous

research approach including the use of qualitative methods.

However, one noteworthy finding we should not ignore involves the lack of

trustworthiness citizens attribute to the Internet and public meetings. Regarding the

Internet, findings here may indicate the public has become wary of information from

this largely unregulated source and reflects that each day most of us are overloaded

with unsolicited messages and information. Furthermore, while the Internet may be

useful to citizens for conducting personal business (e.g., reserving campsites or

assessing an area's amenities) or for providing information about specific events (e.g.,

fire activity updates), it may have limitations as a source of detailed information about

the high risk problems or politicized issues often involved in natural resource

management, including fire and fuel management. This topic merits future

exploration as agency websites become more sophisticated. On an explanatory note,

while mail surveys often lead to oversampling older Americans who are least likely to

have experience with the Internet, we found no correlation between age and

trustworthiness ratings, or between age and experience with the Internet, among our

sample.

Public Meetings

Lastly, public meetings were the most poorly rated of all outreach methods.

Much has been written elsewhere about the shortcomings of traditional public

meetings (e.g., Blahna and Yonts-Shepard 1989, Lawrence et al. 1997, Yaffee and

Wondolleck 1997). While these authors identify many barriers to effective
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participation, the most often cited constraints appear to revolve around the quality of

the interaction that occurs in these meetings. Specifically, public participants have

characterized these meetings as consisting largely of a one-way flow of information

where they were simply "talked at." Many believe that the public's role in these

settings is simply to comment on decisions previously made by agency personnel

(Shindler and Neburka 1997, Cortner et al. 1998). In other words, public meetings are

only nominally interactive and until these problems are addressed on a broad scale

may actually fit better with the unidirectional methods in this evaluation. In light of

the principles of learning theory presented here, such meetings are likely to frustrate

individuals seeking to discuss and contribute to the development of management

activities. Such meetings can also may further erode trust, as participants will not

view agency efforts to engage citizens as genuine.

A guiding principle for improving the effectiveness of public meetings is

ensuring that they are genuinely interactive. A review of prior research suggests this

can be accomplished by ensuring meetings are open and representative of all

stakeholders, are initiated early in the planning process to give participants the

opportunity to contribute meaningfully to plan development, and that the role of

participants is clearly defined at the outset (Blahna and Yonts-Shepard 1989; Shindler

et al. 1999; Walesh 1999). Ultimately, participants need assurance that their

contributions matter; thus, participants will expect to see their comments, ideas, and

concerns reflected in management plans (Yankelovich 1991; Lauber and Knuth 1999).
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These findings are consistent with the principles of learning theory presented in this

paper, and set the stage for meaningful interactive experiences.

CONCLUSION

Overall, we believe that learning theory principles offer a worthwhile

framework to evaluate agency outreach activities. The primary contribution of this

framework over models of persuasive communication is an increased emphasis on

citizens as outreach participants. Specifically, learning theory principles address

Bright et al. 's (1993) admonition to move beyond seeing citizens as merely passive

recipients waiting to receive information from agency experts. This is an important

step in identifying communication principles to inform outreach development across

different locations.

Findings and learning theory principles presented here suggest that interactive

methods facilitate greater connection to real-world problems and better incorporate

participant experiences. One implication is that specific outreach activities (e.g.,

conversations with agency personnel, guided field trips, interpretive activities) may

prove effective in different locations. However, we need to be very clear on this point:

Results do not argue for the adoption of one-size-fits-all communication programs.

Rather, they suggest that certain approaches are likely to be effective in multiple

locations and give substantial credence to the benefits of several interactive methods.

The specific program implementation and content will depend on local conditions and

needs and the ability of resource professionals to incorporate them into
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communication strategies. An interactive approach provides greater flexibility to

address participant questions and concerns and tailor activities to the local context.

While it may be more efficient to use standardized, agency-wide

communication devices, such approaches are unlikely to be as effective as messages

that target local priorities and specific environmental context (Brunson and Shindler

2004). Ultimately, programs that are able to establish a high degree of relevancy

through both thoughtful process and credible content will be more successful at

increasing citizen understanding and acceptance (Bright and Manfredo 1997). Such

situations involving open discussion and deliberation are consistent with principles of

adult learning and can be helpful in eliminating some of the uncertainty—or even

serve to deflate some of the contentiousness—surrounding the use of fuel reduction

treatments.

Ultimately, findings presented here represent an exploratory approach and

require additional research to further examine and substantiate the learning theory

framework. In particular, the next phase of research should further refine the

framework by including the content of communication programs as well as assessing

important contextual factors. It would also be productive to explore and establish

links between the learning theory framework and models of persuasive

communication.
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ABSTRACT

Current wildland fire policy calls for citizen involvement in planning and

management. Agency communication activities are essential to influencing

knowledge and attitudes toward fire and fuel management activities as well as

encouraging effective citizen participation. In this study the effects of two

communication strategies are evaluated. Results suggest communication activities

that encourage interaction are more effective at influencing knowledge and attitudes

than those that consist of a one-way flow of information. However, both types of

programs influenced participants with low initial understanding of fire management or

less supportive attitudes toward fuel practices. Furthermore, the strong association

between knowledge and attitude change suggests fire managers have a real

opportunity to help shape public perceptions about appropriate management actions.

Consequences for communication planning are discussed.
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INTRODUCTION

Wildiand fire policy has changed substantially in recent years. A series of

federal initiatives has directed resource agencies to take a new approach to fire

management. The first of these, the National Fire Plan (NFP), was developed by the

Secretaries of Agriculture and Interior in August 2000 and addressed five key areas:

wildland firefighting capacity, post-fire rehabilitation, hazardous fuels reduction on

forests and rangelands, assistance for communities threatened by wildfire, and

coordination and oversight of fire management activities (National Fire Plan 2005).

Working with state governors, the Secretaries of Agriculture and Interior then

developed an implementation strategy. These efforts resulted in the 10-year

Comprehensive Strategy with the stated purpose of "improving the management of

wildiand fire and hazardous fuels" on Federal and adjacent lands through "a new

collaborative framework to facilitate implementation of proactive and protective

measures that are appropriate to reduce the risk of wildland fire to communities and

the environments" (Comprehensive Strategy 2001, p. 3). As this quote illustrates, two

key features of the Strategy are an increased focus on pre-fire fuel reduction activities

and an emphasis on collaboration with a broad array of stakeholders (including state,

county, and tribal governments and local citizens). These objectives are further

emphasized in the Healthy Forests Initiative (HFI) and the Healthy Forests Restoration

Act (HFRA), which include new mechanisms and tools to accomplish fuel reduction

activities (e.g., stewardship contracting) while requiring collaboration in fuel planning.
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Although collaboration is only vaguely defined in the strategy, its inclusion in

these policies demonstrates a growing recognition that resource professionals are not

capable of successfully responding to the key areas outlined in the NFP without the

support of outside stakeholders. Substantial research over the last several years has

indicated the necessary role of social acceptability in resource management activities

(see review in Shindler et al. 2002) and specifically in fuel reduction efforts (Shindler

and Toman 2003, Winter et al. 2002). Accordingly, many management units are

moving towards greater citizen involvement in the development and implementation

of fire and fuel management strategies. To be successful, resource professionals need

to understand citizens' knowledge of and attitudes toward current practices as well as

how to best communicate with local communities about proposed actions. Outreach

activities, as the primary interface between resource agencies and citizens, are an

essential factor in these efforts (Bright and Manfredo 1997).

In recent years, resource agencies have used a variety of methods to

communicate the rationale behind fuel reduction techniques. Approaches have ranged

from traditional text and graphic displays, such as brochures and exhibits, to more

targeted activities, including demonstration areas and guided field tours. However,

limited evaluation of these efforts has occurred resulting in a lack of available

information to guide the outreach decisions of resource professionals. The purpose of

this research is to inform the development of fire communication programs by

exploring the learning and change that occur when people are exposed to outreach

activities.
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In this paper, we assess the effects of two basic communication strategies—

unidirectional information exchange and interactive approaches—on participant

understanding and attitudes. Two study locations, Sequoia and King's Canyon

National Parks in California and the World Forestry Center in Portland, Oregon were

selected based on the communication style utilized at each site. Preliminary data was

collected from citizens on-site prior to their participation in outreach activities and a

follow-up survey was mailed to each participant two weeks following initial contact.

Resulting data enable assessment of between and within-site differences as well as

contributory factors.

Related Research

Research on the social aspects of fire management has increased steadily in

recent years. Of primary interest has been the relationship between knowledge,

attitudes, and treatment support among the general public. A review of the literature

suggests a number of findings relevant to this study. First, research over nearly three

decades has identified a positive association between fire-related knowledge and

treatment support among citizens (e.g., Stankey 1976, Carpenter et al. 1986, Shindler

and Toman 2003). This finding has prompted numerous researchers to call for

increasing fire-related outreach activities to raise public awareness and support (e.g.,

McCool and Stankey 1986, Gardner et al. 1985, Carpenter et al. 1986). However,

public acceptance is a complex issue and is not based solely upon technical

understanding. Research shows that support for fire management is particularly

influenced by the interactions between citizens and resource managers over time and
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reflects citizen confidence in agencies to effectively manage risk as well as provide an

adequate planning process that includes a role for the public (Winter et al. 2002,

Shindler and Toman 2003). Ultimately, understanding is a strong precursor to

support, but not sufficient on its own.

Second, public understanding and acceptance of fuel treatments have increased

over time. Early research found that participants generally overestimated the negative

impacts of fire while underestimating fire's beneficial effects (Stankey 1976). Not

surprisingly, a majority preferred complete fire suppression. Subsequent research has

consistently identified an upward trend in citizen understanding of key fire

management principles and acceptance of manager-ignited prescribed fire (e.g.,

Gardener et al. 1985, Carpenter et a!. 1986) as well as thinning for fuel reduction

(Loomis et al. 2001, Shindler and Toman 2003). However, Manfredo et a!. (1990)

cautioned that the identified increases may only be occurring in particular geographic

regions, specifically those areas most affected by fire, and may not be representative

of general attitudes. Brunson and Shindler (2004) also found variations in

understanding and support among locations and cautioned against implementing "one-

size-fits-all" management or communication approaches.

Third, and particularly relevant to our study, are findings that indicate fire-

related outreach activities can positively influence participant knowledge and, in some

cases, attitudes. Prior studies have evaluated response change following exposure to

various communication activities (brochures, slide shows, workshops, etc.). Such

activities can be classified as interactive or unidirectional based on the type of
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outreach experience they provide. Interactive activities allow for two-way

communication with resource professionals while unidirectional methods consist of a

one-way flow of information. For example, interpretive programs, guided visits to

demonstration sites, and agency workshops represent interactive approaches while

brochures, public service announcements, and static displays are unidirectional in

nature. Toman et al. (In Press) suggest that interactive programs may be more

consistent with principles of adult learning by relating information to the local context,

incorporating citizen experiences and concerns, and providing greater opportunities to

develop personal relationships between citizens and agency personnel. This project

provides an opportunity to further test these ideas.

A review of prior research suggests that both unidirectional and interactive

activities have achieved some success. For example, brochures have been effective at

increasing knowledge (Taylor and Daniel 1984, Loomis et al. 2001) and leading to

more supportive attitudes (Loomis et al 2001). Nielsen and Buchanan (1986)

evaluated a unidirectional (slide show) and an interactive activity (interpreter guided

walk); both of which resulted in higher knowledge and attitude scores among

participants. Marynowski and Jacobson (1999) report outcomes for an ecosystem

management education program that targeted fire ecology as one of four content areas.

The program consisted of various unidirectional communication methods including

posters, brochures, youth activity booklets, and multiple news releases. These

educational materials significantly increased knowledge of fire ecology, but did not

result in a corresponding increase in support for fire management activities.
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Recent research has increasingly emphasized interactive activities. For

example, Parkinson et a!. (2003) evaluated the influence of workshops on attitudes and

knowledge. The workshops consisted of hands-on activities adapted from FireWorks,

an education program originally developed by the USDA Rocky Mountain Research

Station to target middle school students. Following the workshop, participants

experienced an increase in knowledge and more supportive attitudes toward fire

management. Another study evaluated the influence of visits to sites treated by

prescribed fire (Toman et a!. 2004). In a self-assessment, a majority indicated that

prescribed fire was more acceptable to them as a result of having observed treated

sites.

Additionally, McCaffrey (2004) evaluated a multi-faceted information

program that used both unidirectional (brochures, mass media) and interactive

methods (personal contact, group presentations, neighborhood meetings). The author

found that personal contact contributed substantially to communication success.

Indeed, educational materials, including unidirectional items, were more effective if

delivered via personal contact. Findings suggest workshops, site visits, and other

interactive activities may not only offer a means for information provision but also

provide an opportunity for meaningful interaction with citizens.

METHODS

Study Locations

Two study sites were selected; Sequoia and King's Canyon National Parks

(SEKI) and the World Forestry Center (WFC). The research locations and associated
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outreach activities are briefly described in Table 2.1. SEKI is comprised of adjacent

parks located in the Sierra Nevada Mountains in central California. The parks have an

active fuel management program that emphasizes management-ignited prescribed fires

and managing naturally ignited fires to achieve resource objectives. Thinning, though

less prevalent, is also used near structures to reduce fuel levels.

A broad range of outreach activities are represented at SEKI, including both

unidirectional and interactive methods. Upon entering the park, all visitors receive a

multi-page newsletter in newspaper format with information about park resources and

facilities as well as a calendar of current events. Within SEKI there are five visitor

centers each containing various interpretive activities, including brochures, film strips,

and static displays. Among these, the Giant Forest Museum offers a different, more

sophisticated visitor experience than the other centers. Following recent renovation

the Museum now provides a broad range of interactive and unidirectional activities,

many of which emphasize the role of fire in the Sequoia lifecycle. National Park

Service interpretive personnel are highly visible at the Museum and frequently engage

visitors. Other outreach activities within SEKI include interpreter and self-guided

walks and evening "naturalist talks" at the primary park campgrounds.

Given that visitors to SEKI were potentially exposed to both unidirectional and

interactive communication methods, their responses provide an opportunity to assess

the influence of communication type. In the follow-up questionnaire, respondents

from SEKI indicated the specific programs they participated in while at the parks.

Each activity was classified as interactive or unidirectional. Interactive programs
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included conversations with agency personnel, guided interpretive walks, evening

naturalist programs, and visits to the Giant Forest Museum; all others were

unidirectional.

The WFC is located in Portland, Oregon. From May through December 2003

the center presented "Fire: Forces of Nature." Each aspect of the exhibit was

unidirectional and included photographs and text descriptions, examples of fire

suppression equipment, videos on home protection and Smokey Bear, as well as an

abridged version of the Nova film "Fire Wars" in the center's theater. The displays

provided information about the use of prescribed fire and thinning to reduce fire risk.

Overall, the exhibit represented a series of traditional formats that resource agency

personnel could use to provide interpretive information at visitor kiosks, information

centers, or state and county fairs. Although these formats are still largely

unidirectional, recent technological advances have substantially increased the ability

of outreach personnel to create high quality, visually appealing displays.

While the WFC and SEKI outreach activities provided information on fire and

fuel topics, they differed in their emphasis, specific content areas, and program type.

For example, at the World Forestry Center displays primarily focused on management

of fuels to reduce fire risk, emphasizing the use of thinning and prescribed fire.

Alternatively, at SEKI fire was one component of a suite of interpretive information

on natural processes and management activities within the park. Park interpretive

messages presented the rationale for management use of fire, natural and prescribed,

to maintain ecosystem health.
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Table 2.1: Study sites and outreach activities.

Sequoia and King's Canyon National
Parks (SEKI) World Forestry Center (WFC)

Exhibits and displays with
Range of activities including brochures, graphics/text in walk-through format.

Activities mterpretive centers self and
Included fire suppression equipment

mterpreter-guided hikes etc.
and video presentations.

Emphasis Fire ecology, fuel reduction Fire management, fuel reduction

Program . . . .

Interactive and unidirectional Unidirectional
Type

Data Collection

Data were collected in two phases. In the first phase, visitors were contacted

and completed a brief questionnaire on-site before exposure to outreach activities.

The on-site questionnaire included measures of citizen awareness and attitudes toward

fuel treatments before soliciting respondents' contact information and agreement to

participate in the follow-up survey. The follow-up was mailed to respondents two

weeks following their initial contact. The delayed test was used to assess the enduring

effects of exposure to outreach activities and control for experimenter expectancy

effects (Leeming et a!. 1993). A primary benefit of the pre-test/post-test design is the

collection of panel data, responses by the same individuals to the same measures at

different points in time. Responses from individual participants can be "paired," or

linked, over the separate data collection points to identify shifts in individual attitudes

and beliefs. Emphasis was also placed on maintaining consistency of measures across

locations.
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Questionnaire design was informed by semi-structured interviews with agency

personnel and project partners. Two questionnaires were developed, one for the on-

site survey and another for the follow-up phase. The follow-up questionnaires

replicated on-site questions while soliciting further information on awareness,

aftitudes, and understanding of fuel treatments, evaluations of the outreach activities,

and demographic information.

The surveys were conducted between July and October 2003. A member of

the research team contacted potential respondents on-site, provided a brief overview of

the research project, and solicited their participation. Follow-up mailings were

conducted using a modified version of the "total design method" (Diliman 1978).

Surveys were sent in three waves beginning approximately two weeks following on-

site contact. Complete mail packets, consisting of a cover letter, questionnaire, and

stamped return envelope, were sent to all respondents at two week intervals.

Sample sizes and response rates are displayed in Table 2.2. As might be

expected, overall visitation levels differ greatly between SEKI and the WFC. These

differences are reflected in substantially different sample sizes between the two sites.

Where comparisons are made between locations, chi-square tests are used. Because

the test is based on the proportion rather than the number of responses, the chi-square

statistic is robust to differences in sample size (Cohen and Lea 2004). The remainder

of the comparative analysis is based on responses from participants within each

location. Thus, the differing sample sizes have little influence on findings reported

here.
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Table 2.2: Sample sizes and response rate

On-site sample Post-surveys Response
size* received rate

World Forestry Center (WFC) 92 68 74%

Sequoia and King's Canyon National
395 269 68°/

Parks (SEK1)
°

Total 653 459 70%

* Represents number who completed the on-site questionnaire and provided valid mailing
addresses

RESULTS

Study findings are presented in three main sections. First, we explore between-

site variation in participant responses to quiz (knowledge) and attitudinal statements

about fire and fuel management. Results are presented in two subsections that include

initial and follow-up responses as well as comparisons between locations and with

prior studies.

In the second section, we assess within-site changes through two

measurements. First, we created initial and follow-up indices for knowledge and

attitude responses. Paired t-tests are then used to assess mean index change

throughout the study period. Second, within-location change is further assessed by

pairing responses to the on-site and follow-up surveys and calculating the change

experienced by each participant. This provides a measurement of knowledge and

attitude change for individual participants.

The availability of unidirectional and interactive activities at SEKI enables

evaluation of the influence of type of outreach experience on participant responses. In
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the final section, we use multiple linear regression to assess the relative influence of

interactive outreach experience along with other independent variables on knowledge

and attitude change. Additional variables include demographic measures (gender, age,

education, urban-rural residence), relevance of fire topic (as measured by amount of

prior thought given to wildfire), initial knowledge or attitude levels, and corresponding

changes in knowledge or attitude.

Geographic Variation

All study participants were visitors to either Sequoia and King's Canyon

National Parks or the World Forestry Center in Portland, Oregon. Respondents were

similar demographically (age, education, gender, urban-rural residence) between

locations. Overall, respondents had a mean age of 49 and were well educated; two-

thirds (66%) had a bachelor's degree or higher. Just under half (44%) were women.

Two-thirds (66%) lived in an urban area, while 34% came from a rural community.

Knowledge

In both the on-site and follow-up surveys, we gauged citizen knowledge

specific to fire and fuel management by asking respondents to complete a five-item

true/false quiz about treatment objectives and potential effects. Item development was

based upon prior studies (Stankey 1976, Cortner et al. 1984, Loomis et al. 2001,

Shindler and Toman 2003). Respondents appeared relatively knowledgeable with a

majority answering each question correctly (Table 2.3). Indeed, participants' average

initial score was 76% at SEKI and 82% at the WFC.
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Chi-square tests indicate a few differences in responses between study

locations. In the on-site surveys, fewer SEKI respondents understood the role of fires

in shaping natural forests or the impact of fires on wildlife. Interestingly, in the

follow-up survey significantly more SEKI respondents correctly indicated that

prescribed fires effectively reduce the amount of fuel in forests.

Table 2.3: Between-site differences in response to quiz questions measuring
knowledge about fire management issues

Percent of respondents
Generally Generally Not 2Location X Significancetrue false sure

Wildfires have played a significant role in shaping natural forests in the western United States

o SEKI 87' 3 10 7.9 .019
n-site

WFC 99 2 0

SEKI 93 2 6 2.0 .361
Follow-up

WFC 97 2 2

Wildfires usually result in the death of the majority of animals in the area

SEKI 12 66 22 6.3 .042
On-site

WFC 3 79 18

SEKI 9 71 20 2.0 .361
Follow-up

WFC 7 79 13

Prescribed fire or controlled burns effectively reduce amounts of fuel in most forests

o SEKI 70 9 21 1.6 .447
n-site

WFC 77 4 19

SEKI 90 2 8 7.8 .019
Follow-up

WFC 78 6 16

Prescribed fires or controlled burns reduce the chance of high-intensity wildfire

SEKI 89 3 9 3.6 .162
On-site

91 6 3

SEKI 91 3 6 .19 .906
Follow-up

WFC 90 3 7

A history of suppressing wildfires has increased the risk of a destructive fire in the western United States

SEKI 68 10 23 .54 .762
On-site

69 12 19
SEKI 75 8 18 2.5 .277Follow-up
WFC 84 4 12

'The most correct responses are indicated by italics.
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Overall, respondents appear more knowledgeable than in prior studies. A

higher portion of our participants provided correct answers to three of the five

questions than previously recorded. More recognized the impact of wildfires on

wildlife than in previous surveys (Cortner et al. 1984, McCool and Stankey 1986,

Loomis et a! 2001). A higher percentage also indicated that prescribed fire reduces the

risk of high-intensity fire (Cortner et al. 1984). Finally, there was a greater

recognition that long-term fire suppression has resulted in increased fire risk (Stankey

1976, McCool and Stankey 1986).

Attitudes

Participants also responded to a series of five statements regarding their

attitudes toward important fire management issues (Table 2.4). The first four items

were developed based on prior research (Stankey 1976, Loomis et al. 2001, Shindler

and Toman 2003). The final item about thinning was included because previous

studies suggest citizens may be concerned that thinning is simply an attempt to

increase timber harvests on public lands (Shindler et al. 2002, Shindler and Toman

2003). Results here indicate considerable uncertainty (don't know responses)

regarding thinning activities even following exposure to outreach activities.

Overall, on-site responses were positive toward fire management, indicating a

generally high level of support for treatments initially. There were no differences

between SEKI and WFC on-site responses; however, agreement with management

burning of underbrush differed in follow-up responses. While statistically significant,
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these differences have relatively minor implications for fire policy; in both cases a

strong majority support periodic burning.

Responses to three items were more positive than identified in previous

studies. A substantially greater number disagreed with immediate suppression of all

fires than in prior studies (Stankey 1976, Cortner et a!. 1984, Loomis et al. 2001,

Table 2.4: Between-site differences in responses to belief statements measuring
attitudes toward fire management issues

Percent of respondents
Location Don't 2Agree Disagree X Significance

know

All fires, regardless of origin, should be put out as soon as possible.

o SEKI 16 78 6 2.4 .295
n-site

WFC 9 85 6

SEKI 3 93 4 1.3 .511
Follow-up

WFC 6 90 4

Managers should periodically burn underbrush and forest debris.

o SEKI 84 3 13 1.4 .494
n-site

WFC 82 6 12

SEKI 86 2 13 7.1 .027
Follow-up

82 8 10

Prescribed fires or controlled burns are too dangerous to be used.

o SEKI 5 83 12 1.8 .393
n-site

WFC 6 88 6

SEKI 2 93 5 4.7 .091
Follow-up

WFC 6 85 9

Prescribed fire or controlled burns should not be used because of potential health problems from
smoke.

SEKI 6 81 14 .16 .920
n-site

WFC 4 82 13

SEKI 3 86 12 .77 .678
Follow-up

82 13

Thinning for fuel reduction will lead to unnecessary harvesting.

o SEKI 15 51 34 2.7 .253
n-site

19 57 24
SEKI 18 55 27 1.2 .538

Follow-up
21 59 21
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Shindler and Toman 2001). On-site responses indicated greater support of periodic

manager underburning than in other studies prior to information exposure (Cortner et

al. 1984, Loomis et al. 2001). Substantially fewer also thought prescribed burns

should be limited because of potential problems from smoke than in previous research

(Loomis et a!. 2001, Shindler and Toman 2001), an important finding given that

smoke is often an obstacle to treatment implementation.

Changes Within Locations

Knowledge and attitude indices

A primary objective of this study was to examine the influence of participation

in outreach activities on knowledge and attitudes. To assess change in understanding

we created an index based on within-site participant performance on knowledge

questions (responses presented in Table 2.3). A correct answer was coded as 1 while

incorrect and "not sure" responses were coded as 0; scores were then summed. Each

participant received a score from 0 to 5. Using paired t-tests, on-site and follow-up

indices were compared. Table 2.5 displays the mean on-site and follow-up scores for

both locations, as well as the t-statistic and significance value. At SEKI, mean scores

show that knowledge increased over the study period, while scores at the WFC

remained similar.

An index was also created for attitude scores based on responses presented in

Table 2.4. Each variable was recoded with a response of 1 indicating a positive

attitude toward fire management and 0 indicating either a negative attitude or don't

know response; responses were then summed. Each respondent received an index
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score from 0 to 5 for the five attitudinal statements. As with the knowledge indices,

the WFC scores remained similar throughout the study period while attitudes toward

fire management improved significantly at SEKI.

Individual change

Comparisons of mean index scores indicate whether an aggregate change

occurred among the sample at each location, but do not provide an assessment of

changes experienced by individual participants. To the extent possible we would like

to know more about the participants who were most influenced by the outreach

programs. To explore such changes we created two new variables, knowledge and

attitude change, by pairing index ratings across the study period and subtracting the

on-site from the follow-up scores. Thus, if a respondent answered two questions

correctly in the pre-test and four on the post-test, their knowledge change would be

two. These variables provide a measurement of change for each study participant.

The knowledge and attitude change variables revealed two important points

(Table 2.5). First, preliminary observation suggested that respondents who showed

the greatest amount of change were those with the lowest initial scores. To quantify

this apparent difference, we used a t-test to compare the mean change between

respondents with low (0-3) versus high (4-5) initial index scores. Mean change was

significantly greater among those with lower initial index ratings. Specifically,

respondents with low initial understanding or support were significantly more likely to

experience positive shifts in knowledge or attitude following exposure to outreach

activities. This result comes as no surprise; however, the management implication is
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that these individuals are likely to benefit most from outreach programs and should be

considered a primary target audience of agency communication activities.

Second, a substantial number of respondents in each location experienced a

positive shift (increase of one or greater in index scores). At SEKI, 39% of

Table 2.5: Within location changes

Mean response
SEKI WFC

Knowledge index

On-site 3.81 4.10

Follow-up 4.21 4.26

t-statistic 5.864 1.120

Significance <.00 1 .267

Attitude index
On-site 3.78 3.98

Follow-up 4.11 4.04

t-statistic 4.446 .414

Significance <.00 1 .680

Knowledge change1

Low initial knowledge group mean change2 1.16 1

High initial knowledge group mean change3 -0.01 -0.1

t-statistic 8.32 2.70

Significance <.001 0.01

Percent of respondents with positive knowledge change
39% 31%

following outreach participation
Attitude change1

Low initial attitudes group mean change2 1.44 1

High initial attitudes group mean change3 -0.12 -0.31

t-statistic 9.29 4.78

Significance <.00 1 <.00 1

Percent of respondents with positive attitude change
34% 32%

following outreach participation
Change was calculated by pairing responses and subtracting pre-test from post-test scores

2 Initial index score was 0-3
index score was 4-5
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respondents improved their performance on quiz questions and over one-third had

more supportive attitudes following participation in outreach activities. Although

slightly lower at the WFC, still more than 30% of respondents demonstrated higher

knowledge and attitude scores in the follow-up.

Exploration of SEKI Responses

The number of outreach activities available at SEKI provides an opportunity

for further exploration of the influence of program and participant characteristics on

responses. Of particular interest is the influence that type of outreach experience

(interactive or unidirectional) has on knowledge and attitude change. Certain SEKI

activities (conversations with agency personnel, guided interpretive tours, evening

naturalist programs, and visits to the Giant Forest Museum) were coded as interactive;

all others (park newsletter, brochures, other visitor centers, and self guided trails) were

treated as unidirectional. Each respondent then received a score based on their

participation in interactive activities. Scores ranged from 0 (for no interactive

experiences) to 4 (for participation in each interactive activity).

We then created two multiple linear regression models to assess the relative

influence of respondent and program characteristics on knowledge and attitude change

(see Table 2.6). Independent variables in both models include demographics (gender,

age, education, urban-rural residence), individual relevance of fire topic (as measured

by amount of prior thought given to wildfire), and participation in interactive

activities. Because findings suggest initial knowledge and attitudes appear to

influence change, each model also includes the appropriate on-site index (e.g., the on-



69

site knowledge index is included in the knowledge change model and the on-site

attitude index in the attitude change model). Due to the long recognized association

between fire-related knowledge and attitudes (e.g., Stankey 1976, Cortner et al. 1984,

Shindler and Toman 2003), the models also included these variables.

F-test results indicate that both models are statistically significant.

Furthermore, each explains at least half of the variance in participant change as

indicated by the R-squared statistics. Among the four demographic variables, gender

and age significantly influenced knowledge change, while age and education had

significant impacts on attitude change. Males and younger participants were more

likely to increase in knowledge; older individuals and those with lower education

levels were more likely to experience an attitude shift. Interestingly, despite prior

research that has identified differences between urban and rural residents (Brunson

and Steel 1993), residence type did not influence change in either model. Personal

relevance of wildfires had a significant effect; in both models, those who had

previously thought more about wildfire were more likely to experience positive

change.

Participation in interactive outreach activities significantly contributed to

knowledge change; however, a corresponding influence on attitudes was not recorded.

In both models, the variables with the largest influence on participant change were

initial knowledge or attitudes (as measured by the on-site indices). Standardized

coefficients were -.702 and -.692 for on-site knowledge and attitude indices

respectively. The negative coefficients reflect that respondents with low initial
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knowledge or attitudes were significantly more likely to experience a positive increase

throughout the study period. Findings here also demonstrate a significant association

between knowledge and attitudes even when accounting for the influence of other

variables; standardized coefficients were .133 for attitude change and .106 for

knowledge change as indicator variables. Thus, participants who experienced an

increase in knowledge were also significantly more likely to experience a positive

change in attitude.

Table 2.6: Regression models testing influence of variables on knowledge
change and attitude change at SEKI

.500 .518

Gender
(males = 1, females =2)
Age

Education

Urban-rural residence

Relevance of fire topic
Participation in interactive
activities

On-site knowledge index

Attitude change

On-site attitude index

Knowledge change

F—statistic

Adjusted R squared

Knowledge change
Standardized Significance

coefficient

-.140 .007

-.120 .020

.080 .132

-.013 .800

.173 .001

.134 .007

-.702 <.001

.133 .011

26.844 <.001

Attitude change
Standardized Significance

coefficient

-.059 .240

.136 .007

-.167 .001

-.041 .412

.102 .047

.045 .361

-.692 <.001

.106 .039

28.673 <.001
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DISCUSSION

Recent policy directives require substantial public participation in developing

fire management strategies. Successful participation depends upon the ability of

resource professionals to communicate relevant information via effective outreach

methods. Findings from this research provide information about participant

knowledge levels and attitudes toward fire management prior to outreach activities,

track changes following outreach participation, and assess factors that contribute to

knowledge and attitude change. Results can guide agency personnel as they plan their

communication approach. Several important points emerge from this study.

First, participants had relatively high knowledge and supportive attitudes

before exposure to outreach activities. While the research approach targeted

individuals who generally may be more experienced with natural resource issues than

the public at large (e.g., they chose to spend their leisure time at a natural resource

site), the increase in scores over prior studies were substantial, even when compared

with research that targeted wilderness visitors (Stankey 1976, McCool and Stankey

1986). Responses here show a greater appreciation for the role of fire, as well as an

increasing recognition of the consequences of fire suppression and the beneficial

outcomes of the use of prescribed fire.

Likely contributors include recent agency emphasis on programs promoting

fire and fuel management as well as media coverage that has increased in both volume

and depth. In particular, while media stories still highlight dramatic fire events, there

has been increased attention paid to the factors contributing to fire activity (e.g., long-
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term fire suppression resulting in increased fuel loads) as well as potential responses

by management agencies. Results here suggest this increased exposure has resulted in

higher initial awareness of fire and a basic acceptance of some fire management

practices among the general public. The management implication is that outreach

activities and messages will need to become more sophisticated to continue to be

relevant to an increasingly knowledgeable public.

Second, despite high levels of understanding and support, there appeared to be

some uncertainty about thinning treatments. While previous research has found

substantial support for thinning in some forest conmiunities (Shindler and Toman

2003, Brunson and Shindler 2004), citizens have also expressed reservations with

thinning treatments as a new means to conduct "business as usual" and increase timber

harvests on public lands (Brunson 1993, Shindler et al. 2002). Indeed, much of the

discussion in the popular press regarding the Healthy Forest Restoration Act has

focused on whether the legislation would facilitate removal of large, mature trees (for

example see McCarthy et al. 2003, New York Times Editorial Desk 2003). Findings

here suggest greater discussion within communities will likely be necessary before

proceeding with large-scale thinning projects. Outreach activities can play an

important role here, particularly interactive programs, as research has shown that

personal contact can reduce the controversy surrounding thinning decisions

(McCaffrey 2004).

Third, although prior research has suggested differences in citizen perspectives

among locations (Manfredo et al. 1990, Brunson and Shindler 2004), findings here
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were generally similar across study sites. This may partly be an artifact of our

research approach. Specifically, contacting individuals at a recreation site (outside of

their community) and not at their residence potentially reduces the influence of local

contextual factors on citizen responses. That is, they may have responded to questions

about fuel treatments in general rather than thinking about a prescribed burn near their

back yard. It is important to note that while there appears to be good understanding

and high support for the concept of fuel management practices, gaining acceptance

among local residents for specific treatments will require more than general

interpretive messages. The implementation of specific projects will require effective

communication tailored to ecological and social issues at the local, and perhaps the

neighborhood, level (Brunson and Shindler 2004).

Finally, the data presented here demonstrate that outreach activities can

positively influence citizen understanding and support. While only SEKI responses

demonstrated an aggregate increase, approximately one-third of participants at both

locations experienced some positive change throughout the study period. These

program effects are particularly remarkable given the high initial scores as participant

change is less likely when knowledge or attitudes are already well-developed (Dillard

and Peck 2000). Results further reveal that participants with low initial knowledge or

less positive attitudes were more likely to experience improvements across the study

period. This trend was evident in both locations; even though there was not an

increase in aggregate scores at the WFC, those with low initial scores were positively

influenced. Importantly, populations with low understanding or less supportive
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attitudes are a key target audience of agency personnel and results here suggest they

are likely to benefit the most from outreach activities.

Factors Influencing Change

A primary objective of these case studies was to assess factors that contribute

to knowledge and attitude change. Of particular interest is the influence of interactive

versus unidirectional outreach activities on participant responses. Within-location

changes show that SEKI participants (exposed to interactive formats) experienced a

significant improvement in knowledge and attitudes while the WFC responses

(following a unidirectional experience) remained similar throughout the study period.

While suggestive, these results may be confounded by additional variables. For

example, SEKI responses were initially lower, albeit slightly, and these individuals

may have been more susceptible to change. In addition, most SEKI respondents

participated in multiple outreach activities; thus, knowledge and attitude changes may

be influenced by greater exposure to fire-related information.

The regression models also provide mixed evidence. While participation in

interactive activities positively influenced knowledge change, results provide no

evidence of a corresponding impact on attitudes. Ultimately, findings here are

suggestive but inconclusive on the influence of interactive outreach experiences. Our

inability to identify potential effects may be a consequence of the measures used in

this study. We replicated measures used by others, but the high initial performance

may indicate it is time to increase the level of sophistication in our tests. A different
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set of knowledge and attitude measures may be necessary to identify change and

assess contributory factors among an increasingly informed public.

Regression findings also provide information on additional influencing factors

among SEKI respondents. Demographic variables had mixed effects; influences were

either inconsistent or contradictory between the models. Thus, findings do not suggest

a particular portion of the population to target through communication activities.

Personal relevance of fire management had positive effects on knowledge and attitude

change. Similar results have been identified with other natural resource issues,

suggesting individuals are more likely to thoughtfully consider information related to

issues of high personal importance (Bright and Manfredo 1997) such as personal

property or identifiable recreation places. Accordingly, outreach activities will likely

be more influential when they demonstrate their application to issues that concern

citizens' at a community level.

Also noteworthy is the strong association between knowledge and attitude

change. While substantial research has identified a correlation between knowledge

and support for fire management activities (e.g., McCool and Stankey 1986, Carpenter

et al. 1986, Shindler and Toman 2003), such associations are not evident for all natural

resource issues. For example, attitudes toward clearcutting are unlikely to change

simply on the basis of new information (Bliss 2000). The consistency of these

findings over time suggests that outreach activities may have a greater influence on

support toward fire than other management issues. Accordingly, resource
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professionals may see greater dividends by focusing their outreach efforts to

communicate the fire and fuel message.

CONCLUSION

Effective communication is essential to building the understanding and support

necessary for sustainable resource management. Findings here suggest two basic

levels of communication are useful. One is general information dispersal; this usually

involves broad messages that can be conveyed by unidirectional, mass communication

formats such as newspapers, brochures and public service announcements, Messages

delivered through this format are typically created for general public consumption and,

as such, provide few opportunities to target specific audiences. Because it is difficult

to ensure that information is received and understood, their effectiveness as an

educational tool is limited. Indeed, as Atkin writes, "campaign messages that have the

broadest reach can deliver only a superficial amount of information and persuasive

content that is seldom customized to the individual recipient" (2001, p. 56). However,

these programs can still be beneficial; they are typically inexpensive and can

contribute to building awareness for important issues or projects (Atkin 2001,

Jacobson 1999). Moreover, unidirectional activities, as demonstrated here, can

positively influence citizens with low initial knowledge and a lack of formal opinions

about these programs.

The second level of communication is more focused in scope and usually

includes opportunities for interaction at the community or individual level. Because

such outreach activities target local priorities and specific environmental contexts,
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they will likely be more effective at influencing citizen understanding and acceptance

(Brunson and Shindler 2004; McCaffrey 2004). Indeed, as citizen understanding of

fire management becomes increasingly sophisticated, the flexibility of interactive

activities to provide context-relevant information will become even more important.

Of the factors that contributed to knowledge change in this study, the type of outreach

experience was the only one that managers can directly control.

The take-home message from these case studies is that effective outreach goes

beyond simply using standardized tools to provide information. Every resource office

has a filing cabinet full of brochures and newsletters on a range of resource issues.

However, "the availability of information does not necessarily mean that it will reach

its audience or be effective once it gets there" (McCaffrey 2004, p. 12). Successful

communication requires effective planning including consideration of the

communication objective, the nature of the topic, and audience characteristics

including prior knowledge and attitudes (Jacobson 1999). Fire and fuel management

are resource issues that offer a real opportunity for achieving success through

communication and outreach. The public has long looked to management

professionals to provide sound information and leadership regarding fire issues

(Shelby and Speaker 1990). As findings from two outreach programs suggest,

managers can use this leadership role to influence public understanding and generate

positive attitudes for management activities.
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ABSTRACT

Current wildiand fire policy calls for substantial citizen involvement in project

planning and implementation. Effective communication is required to meet

management objectives. Numerous methods are available to communicate the

rationale behind fuel reduction techniques; potential activities range from traditional

text and graphic displays (brochures and exhibits) to more involved demonstration

areas and interpretive activities. However, there are limited resources available to

help resource managers organize their communication approach. In this paper, we

draw upon an extensive literature review as well as research in forest communities to

develop a framework for implementing public communication strategies. The

framework provides guiding principles and a step-wise approach to plan, implement,

and monitor outreach activities. Examples of successful outreach programs are

discussed.
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INTRODUCTION

This year marks the anniversary of the creation of the U.S. Department of

Agriculture Forest Service, the first of the federal land management agencies in the

United States. Historians refer to the time period when the Forest Service was created

as the Progressive Era. Progressivism was based on a belief that scientific reasoning

could be used to make objective decisions regarding resource allocation and

management (Nelson 1995). These ideals were embodied by the European-educated

Gifford Pinchot, who became a key architect and first Chief of the Forest Service, and

have had a lasting influence on the emerging profession of natural resource

management including the division of resource management into specialized

disciplines (Brunson and Kennedy 1995, Meine 1995, Jacobson and McDuff 1998). A

particularly important legacy of this era is a continuing belief in the rational-scientific

paradigm resulting in "the notion that for every problem there is a single best solution,

that science is the only way to find it, and that competent professionals are the oniy

people who can implement it" (Brunson and Kennedy 1995).

From this perspective, public outreach is primarily seen as a means to educate

an uniformed public or correct inappropriate behavior (Brunson and Kennedy 1995,

Jacobson 1999). Indeed, public opposition to proposed agency actions is attributed to

"uninformed emotionalism" (Brunson and Kennedy 1995, p. 153). Thus,

communication activities are designed and implemented to "educate the public" who

will support agency decisions if they understand the "facts" (Stankey 1995). Outreach

is often viewed as a "spare wheel, to be used when programs break down" (Piotrow
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and Kincaid 2001, p. 250). Traditionally, communication devices were designed

simply to provide information and, thus, involved a linear flow of information from an

expert organization to the public (Brunson 1992). Ultimately, such an approach places

unrealistic expectations on agency communication programs (and often on public

affairs personnel) to provide a quick-fix——or soothe the waters—when conflict arises.

Much has been written about the changing approach to federal resource

management in recent years (e.g., Saiwasser 1990, Kessler and Saiwasser 1995, Kohm

and Franklin 1997). Proponents claim this new approach improves upon the

traditional, discipline-based management model by employing a systems perspective

to consider management activities within their larger ecological and social context.

Such changes are reflected in recent fire policies (National Fire Plan and the Healthy

Forests Restoration Act) which call for greater involvement of local stakeholders

(property owners, community members) to reach agreement on practices to restore

healthy forest conditions and reduce fire risk.

Despite this increasingly holistic approach to management, natural resource

communication is still largely dominated by an expert model of unidirectional

information provision with the goal of "educating" the public about agency programs

(Brunson 1992, Shindler and Neburka 1997). Specifically, outreach activities often

focus on increasing support for management outcomes by providing information

through one-way communication methods, but generally fail to include opportunities

for meaningfttl citizen-agency interaction or participation. Shindler et al. (2002)
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suggest this expert-driven approach to communication may be a primary contributor to

citizen attempts to appeal or block agency plans.

Nevertheless, in some cases federal agency fire personnel are creating

opportunities for more direct citizen involvement through interactive outreach

activities such as guided field trips to treatment locations, personal contacts,

demonstration sites, small workshops, and partnerships with community groups to

communicate with stakeholders. Evaluations suggest these new approaches can both

improve citizen understanding and influence attitudes toward management activities

and, in some cases, bolster confidence in agency personnel (e.g., Parkinson et al. 2003,

McCaffrey 2004, Shindler et al. 2005). However, as agency budgets dwindle there are

limited resources for resource managers to plan and integrate often time consuming

interactive methods into a comprehensive communication strategy. The purpose of

this paper is to develop a framework to guide the development of public

communication strategies for fire and fuel management.

The intent is to help managers select from the array of possible communication

devices to craft plans that are the most efficient and effective for their community of

participants. We do this first by examining theoretical and experimental literature on

communication as well as experiences with outreach activities in forest communities.

There are numerous examples within these sources; thus, we draw on the most

relevant for purposes of planning for fire and fuel management. We then consider

implications of these findings to effective public outreach and develop guiding

principles to plan, implement, and monitor a comprehensive communication strategy.
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LITERATURE REVIEW—FRAMEWORK FOUNDATIONS

The study of communication and learning has a long history, dating back to

Aristotle's Rhetoric written in the fourth century, resulting in a wealth of information.

We focus our review of this research in three main areas. First, we summarize trends

in communication research through the 20th century. Of particular importance are

communication models which enable identification of the main variables and

processes involved in communication. The evolution of these models reflects

underlying assumptions about how communication works many of which are still

influential in current outreach programs.

Second, we review research on persuasive communication. Persuasion is the

study of "strategic behavior whereby one person influences the opinions, judgments,

and behavior of others" (Heath and Bryant 1992, p. 123). Accordingly, findings are

relevant to outreach activities. This section begins with a review of the Message-

Learning Approach, an early model of the persuasive process. Following this we

review the influence of source, receiver, message, and channel characteristics on

communication outcomes.

Lastly, we explore four different approaches to describe the persuasive

process. We begin by describing two common approaches, the Theory of Reasoned

Action and the Elaboration Likelihood Model. The section concludes with a review of

related findings from the Diffusion of Innovations and Learning Theory. Although not

strictly communication models, findings from these disciplines further elucidate the

factors that influence the persuasive effect of outreach activities.
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Communication Research in the 20tb Century

In the first half of 20th century, most researchers thought of communication as

a linear flow of information (see Figure 1). This perspective is described as a

"transmission-paradigm" and is largely based on principles of stimulus and response

(e.g., Pavlov's classical conditioning) (Heath and Bryant 1992, Reardon 1991).

Communication was believed to be a simple act of transferring information from a

source to receivers; the information provided the stimulus that would lead receivers to

the intended response. Resulting models are referred to as a "hypodermic needle"

(where the media or another source injects influence directly into a compliant

audience) or "magic-bullet" (communication could prompt the desired response

among audience members) (McQuail and Windahl 1981, Heath and Bryant 1992,

Greenberg and Salwen 1996). These models assume: 1) a homogenous target

audience where all receivers will interpret the message exactly as intended by the

source, 2) a passive audience that will exhibit the desired response, and 3) sources

have substantial direct influence over receivers (Heath and Bryant 1992, Greenberg

and Salwen 1996).

There was an upsurge in communication research following World War II and

researchers began to move away from the purely linear perspective (McQuail and

Windahi 1981). A particularly influential model is Katz and Lazarsfeld's Two-Step

flow model (see Figure 2). This model essentially views information flowing from a

mass media source to opinion leaders and then from opinion leaders to other members
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Expert Uninformed
Source Receiver

Message

Receiver Receiver
Position A Position B

Desired Change

Figure 3.1: Linear model of communication and expected outcome

of the population (Katz and Lazarsfeld 1955). While still relatively linear, McQuail

and Windahl (1981) identify some notable improvements offered by the Two-Step

model. First, people are not viewed as social isolates but individuals who interact with

others within a social system. Second, individual response to communicated

information may be mediated by these social interactions. Thus, communication

effect may be influenced by factors other than message content. Ultimately, the model

acknowledges there is more to communication than simply providing information

(e.g., information provision does not necessarily lead to reception and response). This

point is easily confirmed by public responses to recent agency fire communication as

messages promoting defensible space around homes have not resulted in wholesale

adoption among those who receive the message.
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Berlo provided another significant contribution by first suggesting

communication was better characterized as a process than as a discrete event (1.960).

Accordingly, researchers began to examine the influence of prior experiences and

beliefs about the source, issue, or the surrounding context (Heath and Bryant 1992).

Specifically, perceived meanings depend on the prior knowledge, attitudes, and beliefs

of the receiver (McQuail and Windahl 1981). For example, an individual's

interpretation of an agency-sponsored message on defensible space will likely be

influenced by prior beliefs or understanding of fire behavior as well as previous

experiences with the sponsoring agency (such as the Forest Service or Bureau of Land

Management). As a result, the same message may be interpreted differently and result

R = Receiver

Figure 3.2: Two-Step flow model of communication exchange (this is a modified
version of a diagram in McQuail and Windahi 1981)
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in dissimilar effects among receivers (e.g., some may be prompted to action while

others are largely inattentive to the message arguments).

Berlo's resulting model of the communication process included four key

components, source, message, channel, and receiver; these variables are now standard

in communication models and research (Heath and Bryant 1992). While distinctions

between source (provides message) and receiver (receives message) were seen as rigid

in early research, the process view acknowledged that receivers play an active role in

communication exchange. Receivers not only interpret message content and

associated factors, but also interact with and influence other participants, including the

message provider (Berlo 1960). For example, participants in an agency-led field trip

to a fire site can influence the message provided by offering comments and asking

questions of agency personnel. Although less obvious, such feedback also occurs in

mass communication approaches. For instance, homeowner response (or lack thereof)

to public service announcements promoting financial assistance for defensible space

will convey the effectiveness of the communication campaign. In this paper, we refer

to the resource agency or agency personnel as the source and to outreach participants

as receivers for practical purposes; however, as the above examples show, these labels

are not regarded as rigid descriptions.

Persuasive Communication

Researchers define persuasion as strategic action to influence the actions,

beliefs, or behavior of receivers and argue that it is an underlying, if unacknowledged,

goal of most communication (e.g., Berlo 1960, Reardon 1991, Heath and Bryant
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1992). Indeed, this seems an apt description of agency outreach activities that are

typically designed to promote knowledge gain or influence attitude or behavior change

among participants. Given its prevalence, it is not surprising that substantial

communication research is focused on the persuasion process beginning with

Aristotle's Rhetoric (Aristotle 1954). In this section we explore the Message-Learning

Approach, an early attempt to characterize the factors that influence the persuasion

process (Hoviand et al. 1953, McGuire 1968). While more sophisticated models have

followed (including those discussed in the next section), the Message-Learning

Approach outlines a useful format to discuss the factors (source, message, channel,

and receiver characteristics) that influence persuasion (Erwin 2001).

The Message-Learning Approach was first introduced by Hovland et al. (1953)

and was further developed and advanced by McGuire (1968). This model primarily

focuses on the factors that influence an individual's progress through sequential steps

proceeding from exposure to proselytizing (Table 3.1). McGuire (1999) proposes

thirteen steps, while Erwin (2001) condenses these into five primary principles

(presented in the second column of Table 3.1). Essentially, these steps suggest

persuasion is a chronological process beginning with step 1 when an individual is first

exposed to, and pays attention to, a message. The next step entails understanding the

message, exploring the arguments and evidence and, ifnecessary, developing

appropriate skills. In step 3, the individual yields to the message arguments and

accepts the advocated position. This is followed by remembering the message so that
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it may be used to make future decisions. The final step is taking action in accordance

with the newly acquired information.

There are two main insights provided by this approach. First, this model

reaffirms the communication is more complex than simple information transmission.

Second, it enables examination of the influence of source, receiver, message, and

channel characteristics on progress through the persuasive stages (Petty and Cacioppo

1996, Erwin 2001). Each of these factors is further discussed below.

Table 3.1: Steps in the persuasion process

Full model proposed by McGuire
(1999) Condensed model from Erwin (2001)

1. Exposure

2. Attention
}

1. Attention

3. Liking

4. Comprehension

5. Cognitive elaboration
}

2. Comprehension

6. Skill acquisition

7. Agreement
}

3. Acceptance/Yielding

8. Memory storage

9. Retrieval
}

4. Retention of the message

10. Decision making

11. Acting on decision

12. Cognitive consolidation
}

5. Acting as a result

13. Proselytizing
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Source variables

In Rhetoric, Aristotle identified three variables that influence the effectiveness

of persuasive communication, ethos (source credibility), pathos (ability to appeal to

and motivate receivers), and logos (logical argumentation) (1954). Of these, he wrote

that an individual's character,- or ethos, may be "the most effective means of

persuasion he possesses" (Aristotle, 1954, p. 25). Early research on this topic

compared the persuasive influence of high versus low credibility sources; not

surprisingly, high credibility sources were more effective (e.g., Hovland and Weiss

(1951)). While these findings suggest the concept of credibility may be relatively

intuitive, additional research indicates it may be more complex than anticipated (Self

1996).

Credibility is believed to derive from perceived expertise, trustworthiness, and

attractiveness or similarities with the audience (McGuire 1999). Perceived expertise is

influenced by the source's education level, knowledge of the subject matter, and

confidence and appears particularly influential when messages advocate positions

substantially different from the recipient's original attitude (McGuire 1999, Petty and

Cacioppo 1996). Trustworthiness is based on factors including reputation, affiliation

with an honorable profession, and absence of a vested interest in message outcomes

(e.g., the source will not gain personally by convincing the audience) (McGuire 1999).

Attractiveness is influenced by factors including familiarity and similarities between

the source and receivers (McGuire 1999, Erwin 2001). Research has found that

increasing familiarity through repetition of statements resulted in more favorable
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perceptions of statement validity regardless of the statements' factual truth (Boehm

1994). Even more striking is research by Begg et al. (1992) that demonstrates

participants were more likely to believe statements from familiar sources, even if they

were told these sources were lying. Specific to natural resource issues, Steel et al.

(1992-93) found that people were more likely to believe information from friends or

neighbors even if these individuals had no expertise on the topic area.

Source characteristics have important implications for outreach programs.

Indeed, individuals may "accept or reject an advocacy. . . on the basis of source cues

rather than. . .the content of the message" (Petty and Cacioppo 1996, p. 63) particularly

with extremes in credibility (high or low) (Husek 1965), or when the topic is of low

importance to receivers (Petty and Cacioppo 1981). Credibility appears particularly

important to environmental communication (Jacobson 1999) and has been shown to

influence attitudes toward fire management issues (Winter et al. 2002, Shindler and

Toman 2003). Ultimately, outreach programs will be more effective when the source

is trustworthy, viewed as an expert, and is perceived as similar to receivers.

Message variables

Research on message variables has focused on factors including message

comprehensibility, number of arguments, relevance, one versus two-sided messages,

and the use of incentives or fear appeals (Petty and Cacioppo 1996, McGuire 1999,

Erwin 2001). Not surprisingly, messages that can be understood and that provide

more supporting information are more likely to result in persuasion (Eagly 1974,

Calder et al. 1974). It is particularly important to avoid agency jargon in natural
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resource communication (Brunson 1992). Indeed, among communities affected by

wildfire there can be considerable uncertainty regarding the meaning of such

commonly used terms as hazardous fuels, invasive species, and ladder fuel (Toman

and Shindler 2004). Accordingly, such terms should be defined to ensure common

understanding.

In some cases, two-sided (presenting and refuting opposing information in

addition to providing evidence supporting an advocated position) messages may be

more effective than those that only contain favorable information (e.g., Hoviand et al.

1953, Erwin 2001). One-sided messages are most effective among receivers that are

already supportive of the intended message outcome or, in some cases, those without

well-established attitudes. However, a one-sided approach is less effective, and may

also result in decreased source credibility, among unsympathetic receivers familiar

with opposing arguments (Erwin 2001). Furthermore, research also suggests that

beliefs developed from two-sided messages are more resistant to future counter-

persuasion (McGuire 1999). For example, two-sided, anti-smoking messages have

resulted in increased resistance to future smoking-related peer pressure (Pfau et al.

1992).

In the case of incentive appeals, messages encourage persuasion by

highlighting benefits or presenting evidence relating positive outcomes with the

desired behavior (Atkin 2001). In some cases, outreach activities offer actual

incentives such as monetary compensation, to encourage the desired outcome. Such

approaches have been used to promote adoption of behaviors for creating defensible
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space in forest communities (Toman and Shindler 2004). Although incentives may

increase .adoption initially, commitment to the new attitudes or behavior is often weak,

resulting in discontinuance when the incentive is no longer available (Rogers 2003).

Fear appeals are designed to persuade by highlighting potential negative

consequences of engaging in an undesired behavior. This approach is particularly

evident in health campaigns such as those against smoking, drug use, and drunk-

driving (Atkin 2001). Similarly, Smokey Bear has long been used to underscore the

negative effects of careless fire use. Research has shown that such appeals can be

effective, particularly when the message provides strong evidence of a significant

threat, illustrates likely, and unfavorable, consequences, and provides

recommendations to avoid consequences (Petty and Cacioppo 1996, Erwin 2001).

However, researchers caution that fear appeals can result in a "boomerang effect" as

listeners react defensively to control their fears (Atkin 2001). Ultimately, campaigns

should not only highlight negative consequences, but also emphasize positive

outcomes to behavior change (Atkin 2001, Erwin 2001).

Two additional factors that influence persuasive impact are message

dissonance (the distance between the message and participants initial attitudes) and

relevance of the message topic. In the case of dissonance, participants appear more

likely to be influenced by messages that are a moderate distance from their initial

attitudes (Siero and Doosje 1993). Messages extremely dissimilar from initial

attitudes are unlikely to be accepted (Sherif and Hovland 1961). Thus, incremental

changes in individual beliefs and attitudes are more likely than extreme shifts. For
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example, an individual who opposes timber harvests on federal lands is less likely to

be persuaded by a message extolling the benefits of clearcuts to regenerate shade

intolerant species than one that promotes selective thinning treatments to enhance old

growth characteristics.

Relevance of the message topic is positively associated with persuasive effects;

that is, participants are more likely to thoughtfully consider the message arguments on

topics that are personally important (Petty and Cacioppo 1996, Bright and Manfredo

1997). In particular, messages are likely to be more effective when receivers regard

the information as applicable to a current issue (Atkin 2001). This is supported by

findings from adult learning that indicate individuals typically approach learning

situations from aproblem-based rather than a subject-based approach (Knowles et al.

1998, Merriam and Caffarella 1999). Accordingly, they are more likely to retain

information that provides insight into a currently perceived problem (Wlodkowski

1999). Similar results have been identified with natural resource issues; messages

targeting management of old-growth and roadless areas (Bright and Manfredo 1997)

as well as fire and fuel management (Toman and Shindler 2005) were more effective

among participants who viewed these issues as relevant.

These message variables have important implications for outreach programs.

Not surprisingly, findings suggest that messages should be delivered in understandable

language that clearly present the benefits of adopting the proposed actions. Two-sided

messages may result in more enduring attitude change while fear appeals can have

mixed effects. Specifically, fear appeals may result in defensive reactions causing
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receivers to solidify their previous views. Messages only moderately different from

receiver attitudes are more likely to be effective than those with more extreme

disparities. Finally, messages that address issues of high personal importance are

likely to be more effective. Thus, the effectiveness of outreach activities will likely be

increased by relating information to contextual conditions, particularly places people

know and care about.

Receiver variables

Receiver variables are particularly influential to message effectiveness (Erwin

2001). Receiver variables evaluated in prior research include gender, intelligence,

self-esteem, knowledge, and attitudes (Petty and Cacioppo 1996, Erwin 2001). While

substantial research has assessed the influence of these variables, there is still

considerable uncertainty regarding their effects (Petty and Cacioppo 1996). For

example, while some studies have identified different responses among males and

females, in other cases message outcomes have been similar regardless of gender (e.g.,

Eagly 1978, Toman and Shindler 2005). Moreover, while intelligence and self-esteem

have long been believed to contribute to participant responses, research shows

contradictory impacts. Specifically, in some studies participants with higher

intelligence and self-esteem are more likely to be influenced by message content;

however, in other studies the opposite relationship has been found (see review in

McGuire 1969). Reviewing these findings, Erwin (2001) suggests that while

individuals with high intelligence and self-esteem are more likely to attend to and
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understand persuasive messages, they are also more likely to counter-argue and resist

persuasive attempts.

Initial knowledge and attitudes toward the message topic also appear to play an

important role in persuasive impact. Specifically, messages are more likely to be

influential when participant knowledge or attitudes are not well developed or when

targeted issues are of low importance to receivers (Petty and Cacioppo 1996, Dillard

and Peck 2000, Erwin 2001). For example, in an assessment of two fire

communication programs, participants with low initial knowledge or attitudes were

more likely to experience positive change following exposure to outreach programs

(Toman and Shindler 2005).

Moreover, if the objective of persuasive communication is to generate

behavioral change, participants not only need an understanding of, and positive

attitudes toward the behavior, but they must also believe in their ability to accomplish

the new task (Bandura 1977). This characteristic, known as self-efficacy, is a key

requisite in moving from knowledge to behavior (Lieberman 2001). For example, a

message promoting defensible space may result in agreement regarding treatment

benefits, but still not result in adoption if homeowners are unsure about their abilities

to enact treatments.

Apparent inconsistencies in the influence of receiver characteristics,

particularly demographic variables, can cause some consternation among resource

professionals looking for guidance in developing communication messages. While

receiver characteristics can greatly influence communication success, there are no
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universal rules to guide program development. Ultimately, findings presented here

suggest the most important receiver characteristics for any outreach program will

likely be specific to the particular issue or situation addressed. For example, some

research indicates the effectiveness ofmessages to influence support for prescribed

fire depends more on individual knowledge and attitudes toward prescribed fire than

on general receiver characteristics, such as gender, intelligence, or age (Toman and

Shindler 2005). These findings suggest messages will be more successful when

tailored to receivers and the context of their surroundings.

Channel variables

The method of information transmission, or channel, can have substantial

influence on message effects. The best communication method in any situation is the

medium that effectively reaches the greatest proportion of the target audience

(Jacobson 1999). Communication research typically classifies channels as mass media

(containing print, audio, and visual media) and interpersonal, or face-to-face,

communications (Petty and Cacioppo 1996). These methods can also be classified

based on the type of information flow; mass media typically consist of a

unidirectional, or one-way, flow of information while interpersonal or interactive

methods enable two-way communication among participants.

Each communication method has specific strengths and can be effective in

certain situations (Petty and Cacioppo 1996). Substantial research suggests mass

media approaches can be effective at setting the public agenda (creating awareness of

topics) while interpersonal communication is more effective at creating attitude or
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behavior change (e.g., Katz and Lazarsfeld 1955, Jacobson 1999, Erwin 2001).

Similar findings are evident in evaluations of communication effects specific to fire

management. In a recent study, participants in four western states rated the

information provided by federal resource managers using eleven communication

methods (five interactive and six unidirectional) (Toman et al. InPress). Although

exposure levels were higher for unidirectional activities, interactive approaches were

rated significantly more helpful.

Research has evaluated the effectiveness of multiple methods to communicate

fire and fuel messages. Informational brochures have long been a staple in the

resource professionals communication toolkit. Assessments indicate that in some

cases they can increase knowledge (Taylor and Daniel 1984) and increase support for

fire management activities (Loomis et al 2001). Nielsen and Buchanan (1986) found

that both a slide show and interpreter guided walk resulted in higher knowledge and

attitude scores among participants. An evaluation of multiple outreach methods

including posters, brochures, youth activity booklets, and news releases, demonstrated

that these materials significantly increased knowledge of fire ecology, but did not

result in a corresponding increase in support for fire management activities

(Marynowski and Jacobson 1999). More recent research indicates that hands-on

workshops and guided field trips increased understanding of, and support for, fire

management activities (Parkinson et al. 2003, Toman et al. 2004).

In a recent review of a multifaceted information program McCaffrey (2004)

found differential results depending on the communication method employed.
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Specifically, different methods appeared more effective depending on the particular

topics or objectiyes. McCaffrey's findings suggest an outreach program can be

organized to take advantage of the strengths of multiple methods.

General Persuasion Theory

Over time substantial effort has been dedicated to integrating the above

findings in a general theory of persuasion. Two particularly influential theories are

Ajzen and Fishbein's Theory of Reasoned Action (TRA) and Petty and Cacioppo's

Elaboration Likelihood Model (ELM). While based on research and theoretical

origins, both models have practical application and have been used to plan and

evaluate outreach messages (e.g., Bright et al. 1993, Bright and Manfredo 1997).

Following the discussion of these models below, we provide an overview of two

additional approaches with outreach implications, learning theory and the diffusion of

innovations.

Theory of Reasoned Action

The TRA was developed by Ajzen and Fishbein to explain behaviors under the

direct control of individuals (Erwin 2001). Primary model components include

attitudes (influenced by beliefs and evaluation of behavior outcomes), subjective

norms (influenced by beliefs in what others think and motivation to comply),

behavioral intentions, and behavior (see Figure 3) (Fishbein and Ajzen 1975). Model

components directly influence adjacent variables (e.g., attitudes and norms influence

behavioral intention) and only indirectly effect non-adjacent components (e.g.,

attitudes indirectly influence behavior) (Ajzen and Fishbein 1980). According to the
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TRA, "behavior is determined by intentions, intentions are determined by attitudes

(toward behaviors) and subjective norms" (Fishbein and Middlestadt 1995).

Belief in (expectation of) a
behavior outcome.

Attitudes

Evaluation of expected
outcome

__________________________

Behavioral Intention Behavior

Belief in what others
(close associates, experts)
think is important.

Subjective
Norm

Motivation to comply with
others.

Figure 3.3: The Theory of Reasoned Action (this is a modified version
of a diagram in Ajzen and Fishbein 1980)

A primary advance of the TRA over prior persuasive models (e.g., the

message-learning approach discussed above) is the inclusion of active processing of

message content by receivers (Bright et al. 1993). Specifically, the message-learning

approach emphasized tangential factors (number of arguments, comprehensibility) but

largely neglected the importance of message content. According to the TRA,

messages can influence behavioral intention by encouraging participants to alter their

attitudes (beliefs in, and evaluation of, likely outcomes of behavior) or subjective

norms (either altering normative beliefs or motivations to comply) (Ajzen and



104

Fishbein 1980). Changes in behavioral intention are highly correlated with changes in

actual behavioral (Fishbein and Middlestadt 1995). Ultimately, the influence of

tangential factors are assumed to be mediated through attitudes and subjective norms

(Erwin 2001).

While some have challenged the model based on apparently weak correlations

between model components in practice (e.g., Abelson et al. 1982, Eagly and Chaiken

1993), Fishbein and Middlestadt (1995) argue such findings are often a result of using

theoretically incorrect (e.g., assuming a direct relationship between attitudes and

behavior rather than mediated through intention) or non-corresponding (e.g., differing

in target, action, context, or time) predictors. For example, a study that assesses

homeowner attitudes toward defensible space in general will be less effective at

predicting participants' defensible space behavior than one focused on both attitudes

and intentions of implementing defensible space on their property. Homeowners may

support the concept of defensible space without taking action on their property. A

meta-analysis provides strong support for the TRA when the appropriate predictors are

used (Kim and Hunter 1993), Furthermore, Bright et al. (1993) identified support for

the model in a study of fire-related messages.

Elaboration Likelihood Model

The Elaboration Likelihood Model (ELM), developed by Petty and Cacioppo,

represents a different approach to persuasion than the strictly belief-based method

advocated by the TRA (Fishbein and Middlestadt 1995). In particular, the ELM

specifies that persuasion occurs through either a "central" or "peripheral" route
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(Figure 4). The processes involved in the central route are very similar to those

described by the message-learning approach. Specifically, recipients attend to a

message, seek to understand, and then evaluate the message arguments (Petty and

Cacioppo 1996). As with the TRA, this route involves rational consideration and

evaluation of the message content in relation to previously held attitudes and beliefs.

In the peripheral route, such cognitive processing is limited (Erwin 2001). Rather,

attitude change is influenced by non-content factors, such as source credibility or

attractiveness, or potential for rewards or punishments (Petty and Cacioppo 1996).

Essentially, the two routes are differentiated by the amount of active thinking (or

elaboration) directed towards message content or the targeted issue. Parallel

processing may also occur, that is, an individual may simultaneously use both central

and peripheral routes to evaluate message information (Petty et al. 1987).

Figure 3.4: The Elaboration Likelihood Model
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Persuasion is possible through either route; however, attitude change resulting

from central processing is stronger and more resistant to change than that from the

peripheral route (Petty and Cacioppo 1996). In order for central processing to occur,

individuals must be motivated (such as when the message topic has high personal

relevance) and have the ability (influenced by distractions and message complexity,

repetition, and dissonance from initial attitudes) to consider the issue (Petty and

Cacioppo 1996, Bright and Manfredo 1997). Messages and presented arguments must

be compelling enough (while being understandable) to "elicit favorable cognitive

responses" (Petty and Cacioppo 1996, p. 266). It is particularly important to establish

relevancy in the case of fuel management (Toman and Shindler 2005). Messages will

likely only influence participants that recognize their application to important issues.

In many cases, persuasive messages attempt to influence attitude or behavior change

through peripheral means by associating the advocated position with other things

(money, success) or with spokespeople already viewed positively by the target

audience. Such techniques are unlikely to be effective on issues already viewed as

relevant or when receivers have a good initial understanding about the topic (Petty and

Cacioppo 1996).

Learning Theory

Re searchers acknowledge the contributions of learning theory to the

conceptual foundations of persuasive communication (e.g., Reardon 1991, Heath and

Bryant 1992, Erwin 2001). These reviews include Pavlov's classical conditioning

and, to a lesser extent, Bandura's social learning theory (1977). Classical conditioning
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was the primary basis for early linear models of communication. Social learning

theory provides two important contributions (Heath and Bryant 1992). First, the

theory encouraged researchers to view receivers as active participants. Second, is the

importance of self-efficacy, or an individual's belief in their ability to accomplish the

advocated task. That is, effective communication will not only persuade receivers of

the benefits of a new behavior, but will also provide implementation, or how-to,

information. While these concepts are useful, the adult learning literature can

contribute much more to our understanding of the process of how people come to

understand new ideas and support new practices. Based on concept of andragogy

(Knowles' et at 1998), we highlight four key principles about adults as learners.

First, adults approach learning situations from a problem-based rather than a

subject-based approach (Knowles et a!. 1998, Merriam and Caffarella 1999). Adults

are highly pragmatic learners and are more likely to retain information that provides

insight into a currently perceived problem (Wlodkowski 1999). Thus, it is likely that

outreach programs will be more effective if they relate information to contextual

conditions, particularly places people know and care about.

Second, adults bring a variety of prior experiences (e.g., with the source,

general topic area, or specific issue) to the learning situation. Such experience creates

a heterogeneous learning group as new information will be interpreted based on how it

relates to prior knowledge (Knowles et al 1998). Thus, prior experiences can provide

a rich resource for learning activities or can lead to biases and assumptions regarding

new ideas. For example, citizens in forest communities are likely to assess new
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information in light of their previous experiences with the information provider, e.g.,

the Forest Service or the Bureau of Land Management. Indeed, Shindler and Toman

(2003) found a high correlation between support for prescribed fire and citizens' views

of prior relationships with Forest Service personnel and beliefs that the agency

provided credible information. At the very least, communication activities should take

participants' experiences into account. Failure to do so may result in a lack of interest

among the intended audience, serve to discourage participants, or in some cases even

lead to feelings of distrust and resentment (Knowles et al. 1998).

Third, because they feel they have relevant experiences and interest, adults

often seek to actively participate in the information exchange process (Merriam and

Caffarella 1999). This point emphasizes adults not only as active processors of

provided information, but also recognizes they can contribute to communication

success by sharing experiences. This seems particularly important for fuel outreach

programs; adults want to express their particular problem or experience in order to feel

that the "solution" is right for them. Thus, adults are more likely to be effectively

engaged when they can participate in educational activities that allow them to learn

from peers as well as technical experts. This may suggest a limit to the usefulness of

prepackaged information programs.

The final principle is the importance of source credibility to facilitate effective

information exchange (Knowles et al. 1998). Simply, adults are not likely to believe

information from a source they do not view as credible (Steel et al. 1992-1993). This

situation is especially complicated in natural resource management, where the
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perceived credibility of the information provider (the resource agency) is linked to

citizen beliefs about the appropriateness of agency management activities (Jacobson

1999). This can be particularly important in situations where citizens may have

interests or concerns about a proposed activity, but know little about its application.

In such cases, Wright and Shindler (2001) noted that citizens and organizations

believed information about an upcoming project was more useful when they had trust

in the agency that provided it.

of Innovations

Diffusion of innovations assesses the process that innovations (ideas, practices,

objects, etc.) are communicated across a population (Rogers 2003). While not strictly

a model of persuasive communication along the lines of the TRA or ELM described

above, diffusion research explores the adoption of new ideas and practices in real-.

world settings. The earliest diffusion research investigated the adoption of hybrid seed

corn among farmers (Ryan and Gross 1943). Since this early work, more than 4000

research publications have investigated the diffusion of innovations ranging from

agricultural and health practices to technology and political reforms (Wejnert 2002).

Diffusion research has identified five stages in the Innovation-Decision

process, 1) knowledge, 2) persuasion, 3) decision, 4) implementation, 5) confirmation.

We briefly describe each stage according to Rogers (2003). The knowledge stage

begins when individuals become aware of the innovation. There are three types of

knowledge about an innovation. First is awareness-knowledge, defined as recognition

of the innovation. Awareness-knowledge may motivate individuals to seek the second
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and third types of knowledge. Second is how-to knowledge, infonnation required to

correctly use or implement an innovation. Lastly, the adopter seeks principles-

knowledge, fundamental information about how and why the innovation works. For

example, descriptions of the three types of knowledge regarding defensible space

might include, 1) awareness that individuals can create defensive buffers around their

homes, 2) more specific information about treatment zones including their size,

vegetative structure, and available tools (and possibly funding) to implement, 3)

understanding the principles of fire behavior behind defensible space creation. Mass

communication methods can effectively provide information at the knowledge stage.

During the second stage, persuasion, individuals form favorable or unfavorable

attitudes toward the innovation. Individuals seek more information to reduce the

uncertainty surrounding the innovation. During this stage, individuals often turn to

peers to provide information regarding the likely consequences of implementation and

normative beliefs regarding the innovation. Similar to the TRA model, behavior is

seen as dependent on attitudes and perceived normative influences. Thus,

interpersonal communication channels become increasingly important. Preventive

innovations, adopted to avoid potentially negative impacts in the future, face a

particularly difficult challenge as the benefits of adopting the behavior are less certain.

Continuing our fuel treatment example, at this stage individuals begin to seek

information about how defensible space might influence the values they hold for their

homesite (aesthetics, species mix, privacy, etc.). They may also look for normative
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information at this point, such as whether their neighbors perceive treatments as an

eyesore or as contributing to overall safety.

In the decision stage, individuals take action to adopt or reject the innovation.

Individuals may implement the innovation on a trial basis. Demonstrations by others,

or incentives (such as free samples or funding support) can increase adoptions. Both

incentive programs and demonstration sites have proven successful at increasing

property owner implementation of defensible space (Toman and Shindler 2004).

Behavior change occurs and the innovation is adopted in the implementation stage.

However, some uncertainty regarding consequences still exists at this point. The

adopter is now mainly interested in technical, how-to, knowledge. For example, the

homeowner begins to create defensible space zones and may seek specific information

regarding implementation based on the unique characteristics of their property.

During the confirmation stage, adopters seek information that supports their

decision. Specifically, adopters evaluate whether expected benefits of innovation have

occurred and if they are worth the investment. Normative influences can also be

important at this stage. For example, confirmation can occur through examples of fuel

treatments successfully altering fire behavior (either experienced first-hand or

indirectly through educational materials, news coverage, etc.) or when others, such as

adjacent property owners, also implement defensible space activities. However, new

behaviors may be discontinued if a more beneficial practice becomes available or the

innovation is perceived as performing poorly.
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As noted in this overview, different communication channels are employed

throughout the decision process. Mass conmiunication is better able to build

awareness and, thus, is more useful at the knowledge stage. However, following

awareness-building, individuals seek more specific information than is available

through mass means. Accordingly interpersonal channels become more important

during persuasion and decision stages.

SUMMARY OF PRIOR FINDINGS—FRAME WORK FOUNDATIONS

This review illustrates the substantial amount of research available to guide the

development of outreach programs. In this section, we briefly summarize these

findings and explore their application to fire communication activities.

Early research identified source, message, receiver, and channel as four

contributing variables to communication effectiveness. Source credibility has a

particularly strong influence on message effectiveness and may trump the influence of

other variables. Messages may be dismissed without consideration of their content or

method of delivery because the source is not seen as credible (Petty and Cacioppo

1996). As credibility is influenced by factors such as expertise and personal

similarities with receivers, fire management messages may be more influential when

delivered by local fire personnel. Indeed, McCaffrey (2004), found that education

materials were more effective if delivered via personal contact.

Two message characteristics that influence communication effectiveness are

the relevance of message topic and dissonance with receiver attitudes; moderately

dissonant messages and those that target issues of high importance are more likely to
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lead to attitude change. Thus, fire outreach activities that relate information to local

conditions will likely be more effective. Moreover, receiver characteristics, including

topic-specific knowledge and attitudes, particularly influence message response.

Indeed, fire outreach activities have been shown to have differential effects depending

on initial understanding or attitudes (Toman and Shindler 2005). Thus, outreach

activities will be more effective when tailored to audience needs.

The channel or method of communication can also influence success. Most

prior research has evaluated the effectiveness of particular activities (e.g., educational

brochures, slide show, field trips, etc.) on understanding and attitudes toward fire

management (e.g., Nielsen and Buchanan 1986, Loomis et al. 2001, Toman et al.

2004). However, two recent studies targeting a range of outreach activities suggest

some methods may be more effective than others (McCaffrey et al. 2004, Toman et al.

In Press). This is supported by findings from diffusion research that indicate

particular methods are more appropriate to achieve different communication

objectives (Rogers 2003).

Persuasive models illustrate how source, message, receiver, and channel

factors interact throughout the communication process. Each model provides useful

information that can improve the development of outreach programs. Although model

proponents present them as contradictory (e.g., Fishbein and Middlestadt 1995), the

case can be made that the Theory of Reasoned Action and Elaboration Likelihood

Model are largely complementary. Specifically, the TRA describes the process that

occurs in the direct, cognitive route of persuasion while the ELM describes how non-
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cognitive factors such as source attractiveness or familiarity influence persuasion. The

TRA provides an outline of variables that influence behavioral choices. Essentially,

by tracing behaviors back to their antecedent factors, the model suggests how to target

message content to influence behavioral change. Specifically, messages can influence

behavioral intention by targeting attitudes or perceived norms related to the action.

For example, messages regarding defensible space could target attitudes toward

treatment effectiveness or concerns about how neighboring landowners will view

activities.

While such cognitive evaluation is possible in the direct route suggested by the

ELM, the peripheral route includes the influence of non-cognitive factors such as

source attractiveness or familiarity. The selected evaluation route is influenced by

message relevance (more important messages are assessed via the direct route) and

source credibility (sources with extremes in credibility-high or low-may be accepted

or rejected without evaluation of content). While attitude change is possible through

either route, it is more enduring if based upon cognitive factors. Thus, messages that

establish their relevance to local issues or problems are likely to be more successful

than those that simply use a popular spokesperson or attractive advertising.

Of the variables identified that influence communication effectiveness, the

TRA and ELM emphasize source, receiver, and message factors but largely neglect

the communication channel. In particular, these models seem to assume that messages

with the appropriate content will be effective regardless of the method of

communication. However, our review of the literature demonstrates differing levels of
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success among multiple communication activities. Principles from learning theory

suggest how communication activities can be developed to meet receiver needs.

Specifically, outreach activities will be more effective if they are tailored to important

local issues, account for citizens' prior experiences and understanding, and include

opportunities for interaction between citizens and agency personnel.

Diffusion research takes a larger scale approach to investigate persuasion

across a population over time. This approach offers two primary contributions. First,

individuals proceed through stages in the persuasion process (from awareness to

decision implementation and confirmation). At any point in time, individuals within a

population are likely to be in different stages and are susceptible to "falling out" of the

process at any time. Second, individual communication needs (e.g., the type of

information needed and preferred communication channels) vary throughout the

persuasion process. Broad, awareness-building messages are important in early

stages, while participants seek more specific, interactive communication activities

when deciding whether to adopt a new behavior. The outreach implications of these

findings is that specific outreach methods will likely be more appropriate to meet

particular communication objectives. Specifically, unidirectional methods will be

more effective at capturing attention or building awareness, while interactive methods

are more suitable for influencing attitude or behavioral change among participants.

CONCEPTUAL FRAMEWORK

In this section we utilize important elements from the literature to outline a

framework for developing and implementing a public outreach program for wildland
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fire and fuel management. Figure 5 presents the framework organized around five

main steps,

• Pre-planning,
• Designing message content,
• Designing message delivery,
• Developing and pre-testing activities, and
• Implementation and evaluation.

Findings discussed previously emphasize the ongoing nature of the

communication process. Accordingly, agency outreach does not have a definable

endpoint or a place when managers can say the communication job is complete. Thus,

the framework incorporates a circular design to illustrate the continuous nature of

communication and underscore the interaction among framework components.



PROGRAM EVALUATION
• Evaluate success in achieving

objectives
• Identify other, unintended outcomes
• Assess whether activities should be

modified

DEVELOP AND IMPLEMENT
ACTIVITIES

• Pre-test activities to assess ability to
achieve objectives

• If necessary, alter activities based on
feedback

• Develop implementation plan
• Dedicate sufficient resources and time

to fully implement program

DEFINE MESSAGE CONTENT
• Evaluate current attitudes and

understanding
• Identify content necessary to achieve

objectives

DESIGN MESSAGE DELIVERY
• Identify appropriate methods based

on objectives, receiver needs
• Identify necessary information and

evidence
• Consider message and source factors

that will influence success
• Tailor activities to the local context

Figure 3.5: Framework for implementing and monitoring outreach programs for fire and fuel management

PRE-PLANNING
• Assess communication needs
• Establish objectives
• Identify target audience(s)
• Evaluate internal resources
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The framework presented in Figure 5 is not intended to serve as a general

communication model. Rather, this framework is designed to provide guiding

principles to plan, implement, and monitor outreach activities. While based upon

substantial theory and research from multiple fields, the framework is designed to

provide practical guidance to resource managers as they plan and implement fire

outreach programs. Indeed, the framework is designed to respond to common

shortcomings of communication campaigns identified by Piotrow and Kincaid (2001)

including, 1) programs that lack specific objectives or expressed methods to achieve

them, 2) messages are typically created for general consumption and not tailored to

specific audiences, 3) messages and delivery formats that are not pre-tested with

intended audiences, 4) programs that are not developed following "well-articulated

models of behavior change" such as TRA or ELM, 5) little or no evaluation of a

program's success in meeting objectives.

The remainder of this section discusses each framework component in greater

detail. In particular, we explore how findings discussed above can improve outreach

development and implementation. Tables are included to highlight key discussion

points consisting of organizing questions or a review of prior research for each

component. These are designed to encourage thoughtful discussion among resource

personnel and provide guidance for outreach development. The framework is based

upon basic principles developed from theoretical perspectives as well as applied

research from resource management. Ultimately, while no simple formula for success
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exists, outreach activities are more likely to be successful when based on basic

principles tailored to address local needs.

Step One: Pre-Planning

Fuel managers would never implement a prescribed bum without a

comprehensive plan detailing treatment objectives and detailing appropriate conditions

for implementation; however, it is not uncommon for outreach activities to be

implemented with nothing more than a vague goal of "educating the public." Indeed,

outreach planning often simply consists of selecting among canned messages targeting

topics deemed important by management personnel (McCaffrey 2004). Not

surprisingly, such approaches are not always successful. Effective outreach depends

upon the ability of resource professionals to determine communication objectives and

organize an appropriate strategy prior to opening the doors and inviting the public into

the process (Jacobson 1999). Delli Priscoli and Homenuck refer to this as "up-front

thinking" and argue that thoughtfully planned outreach activities can "help avoid

costly problems" later on such as confrontations, delays, appeals, or lawsuits (1990, p.

74).

Organizing questions to guide agency personnel as they work through this step

are presented in Table 3.2. These questions should be discussed among the

management team to ensure all members share the same expectations of outreach

activities and develop ownership in the communication process (Delli Priscoli and

Homenuck 1990). Inmost cases, agencies will have many resources in place (e.g.,

direction from overarching plans, objectives of the associated management project,
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prior interactions with community) to develop answers to these questions (Jacobson

1999, Shindler et a!. 1999).

First and foremost, team members should identify what they want to achieve

by communicating with the public. Common objectives may be classified as building

awareness of an issue or topic, providing information necessary for implementation

(how-to information), or persuading attitude or behavior change (Rogers 2003, Atkin

2001). Other important, but often unrecognized, objectives may include relationship

and trust-building outcomes; such objectives should also be specified.

Realistic objectives will account for audience characteristics, needs, and

expectations as well as local contextual conditions. For example, recent research

shows that citizen reactions to fire outreach activities and support for fuel programs is

influenced by prior understanding and attitudes, the history of management activities,

and local agency-citizen relationships (Winter et al. 2002, Shindler and Toman 2003,

Toman and Shindler 2005). To begin, resource personnel should identify the target

audience, or audiences. Successful communication programs are typically focused on

specialized segments of the larger audience, such as homeowners in a particular

neighborhood (Atkin and Freimuth 2001). Audiences may include organized

stakeholder groups (e.g., homeowners associations, local "Friends" groups) familiar to

agency staff, in other cases, the audience may consist of the general population of a

local community or region. These organized groups can be important allies in the

outreach process; in most cases, they will be knowledgeable of local communication

networks and viewed as credible by community members (e.g., their peers). Such an
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approach has proven effective for Forest Service staff on the Sisters Ranger District

(Deschutes National Forest) where the Friends of the Metolius has been instrumental

in carrying the fire message to the broader community (Toman and Shindler 2004).

Table 3.2: Planning the communication approach

Organizing questions'

1. Determine objectives

What do we hope to accomplish with this outreach program?

What should the public know, or be able to do, as a result of this communication process?

What does the public need to know to participate effectively?

What does the agency want from the public (e.g., understanding, feedback, acceptance, action)?

2. Assess the target audience(s) and contextual influences

Who is "the public" for this issue?

Are there specific groups or stakeholders for this problem or issue?

What are their initial attitudes or understanding of the issue?

How might the history of local agency-citizen relationships affect reactions to issue?

Are their specific groups or organizations who have an established relationship with agency persoimel
and can become part of the outreach effort?

What past management actions might contribute to citizen reactions to issue?

What is the public's role in this process and how will it be communicated?

What other contextual circumstances should be considered?

3. Evaluate internal resources

How will decisions be made and who will make it?

What resources can we dedicate to this process?

Who are the best individuals to be in the lead (public contact) on outreach activities?

What internal constraints will influence the types or scope of activities that can be implemented?

'Adapted from Priscolli and Homenuck (1990) and Jacobson (1999)
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Regardless of the situation, agency personnel need an understanding of

receiver characteristics, particularly their knowledge (awareness and understanding)

and attitudes (connection to the problem, assumptions about appropriate actions)

specific to the issue to develop suitable objectives (Jacobson 1999). Traditionally,

resource professionals have relied on their own assessments of public communication

needs and preferences. While this may be effective in some situations (e.g., when

working with familiar groups), research suggests managers and citizens may differ in

their beliefs regarding important issues or preferred methods of exchange (Bright et al.

1993, Fernandez-Gimenez et al. 2005). Thus, in many cases it may be necessary to

conduct an assessment of audience characteristics.

As discussed in Jacobson (1999), such assessments may include surveys,

interviews, focus groups, or observations of stakeholders. Less formal approaches,

such as "coffee-shop" meetings (engaging local community members in a traditional

congregation spot) or discussions with key conmiunity members may also provide

valuable insight into the thinking of community members. Methods can generally be

described as qualitative (focus groups, interviews) or quantitative (surveys). The

appropriate scope of this assessment depends upon the particular issue or

communication objective and may vary from a few discussions with homeowners in a

particular neighborhood to a formalized survey of community members or even

visitors to a specific recreation area.

The purpose of these assessments is to understand the current awareness,

understanding, and attitudes of stakebolders as well as preferred channels of
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communication (Atkin and Freimuth 2001). Generated findings have direct

implications for communication objectives. For example, if the assessments reveal a

low level awareness of fire hazard, an appropriate communication objective would be

to increase recognition of the local fire risk. In this case, attempts initially to persuade

individuals to support thinning activities to reduce the threat of wildfire are likely to

meet with little, if any, success. Ultimately, communication activities will be more

successful when objectives are aligned with community needs.

Lastly, agency personnel should discuss internal constraints and abilities,

particularly the availability of necessary resources to accomplish activities and staff

with appropriate communication skills. Although often discounted by resource

agencies, communication skills play a vital role in management success (Wondolleck

and Yafee 2000). Shindler et a!. argue "most effective public processes historically

have involved one or two agency members with genuine interpersonal skills" (2002, p.

46). This seems particularly true in fire and fuel management where trust and

credibility within the community are essential attributes. Outreach programs will be

more effective when such individuals are enabled to play a lead role and are supported

in their efforts.

Step Two: Defining Message Content

The next step is to identify the content or information necessary to achieve

outreach objectives (Stiehi and Lewchuk 2002). Key organizing questions are

presented in Table 3.3. In the traditional communication approach, message content

was paramount (Jamieson 1994). Specifically, resource professionals selected the
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information they believed participants lacked and developed messages to deliver it.

While content is central to communication success, this content-centered focus largely

failed to account for other factors essential to the process of how people come to

understand forest conditions or support agency activities (Shindler et al. 2002). The

approach advocated in this framework differs from this traditional method in two

important ways. First, content selection is basedupon communication objectives,

receiver needs, and contextual influences previously identified in Step 1. Second,

message content and message delivery (specific communication methods) are each

considered as equally important components of communication activities. We explore

message content according to communication objective (awareness-building,

instructive, and persuasion) in the following sections. Message delivery and

communication approaches (e.g., unidirectional versus interactive outreach methods)

are discussed in Step 3.

Common to all message types is the importance of crafting messages that are

understandable to the target audience. In natural resource communication this applies

most often to the use of j argon (Brunson 1992). To improve their utility, technical or

operational terms, (e.g., hazardous fuels, invasive species, and ladder fuel) should be

defined for common use.

Message content for awareness-building

Awareness-building messages are generally created for mass consumption and,

as such, provide basic information about a topic (Rogers 2003). As Atkin (2001)

writes, messages with the "broadest reach can deliver only a superficial amount of
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Table 3.3: Defining message content

Organizing questions

1. Review communication objectives and citizen information needs

What is the communication objective (build-awareness, provide instruction, or influence attitude or
behavior change)?

What do stakeholders need to know to achieve the communication objectives?

2. Awareness-building'

What is current awareness level?

How relevant is the issue for this audience?

What are the main arguments and evidence that will demonstrate issue relevance to audience?

What appeals will be most effective at motivating individuals to first pay attention to the message and
then seek more information?

Where can individuals be directed to receive more information?

3. Instructive messages'

What is current understanding and skill-level of audience?

What skills does the audience need to implement the proposed activity?

What is primary rationale behind proposed activity?

What examples and evidence will best explain proposed activity?

How can audience members contribute to the messages? Can some members participate in peer-
instruction?

4. Persuasive messages'

What are current attitudes and normative beliefs of audience?

What beliefs influence these attitudes?

What normative expectations influence normative beliefs (e.g., expectations of neighbors' attitudes
toward vegetation removal)?

What evidence and arguments can be targeted at current audience beliefs?

Can a message be created that is a moderate distance from initial beliefs?

How can audience beliefs and experiences be included in the message? To what extent can audience
members participate actively in message development and delivery?

Is message delivered by respected, credible source? Is message current, accurate, credible?

What counter-arguments are likely? Are they credible? Should they be refuted?

'Most effective if based on needs of specific audience generated from evaluations in Step 1.
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information" (2001, P. 56).Awareness-building approaches (e.g., brochures,

newsletters, public service announcements) are best suited to leaving the receiver with

a central idea or general thematic message about an issue. Thus, message content may

include only a limited number of arguments and supporting evidence or incentive and

fear appeals. The primary purpose of these messages is to generate increased

recognition of the issue, sensitize participants to later messages, and encourage

additional information seeking (Rogers 2003, Atkin 2001). However, these basic

messages can still result in attitude or behavior change among already supportive

audiences (Atkin 2001), or individuals with low understanding regarding an issue

(Dillard and Peck 2000, Toman and Shindler 2005).

Ultimately, successful awareness-building messages highlight the most

compelling arguments that demonstrate the relevance of the issue to receivers (e.g.,

direct relevance to receivers or to places they value). In many cases, awareness-

building activities represent one component of a larger communication program that

also includes instructive and possibly persuasive messages. For example, when the

Sisters Ranger District (Deschutes National Forest) began considering a multiple

thousand acre thinning project in the Metolius Basin they began to engage the local

community by placing advertisements in the local newspaper and local activity centers

(the general store and post office). These advertisements briefly highlighted the

purpose of the project and indicated that more information could be obtained through a

project website, at a series of public workshops, and guided field tours. The notices
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were effective at initially building awareness about the issue and then motivating

community members to seek more information and participate in additional activities.

Message content for instructive messages

Instructive messages are designed to provide the necessary understanding

("principles knowledge") and skills ("how-to knowledge") to support or undertake

advocated activities (Rogers 2003). In most cases, instructive messages form a part of

a larger communication campaign. "Principles knowledge" messages generally

explain and provide support for the rationale behind a specific management approach

(Rogers 2003). For example, in the case of a prescribed fire program, messages may

highlight the ecological benefits achieved by restoring fire to the landscape, citing

such things as the area's historical fire regime and ecological adaptations of local

species to fire. While principles knowledge is not always necessary, without it there is

a higher probability of misunderstanding and discontinuing support over time (Rogers

2003).

"How-to" message content emphasizes information necessary for

implementation and to enhance the self-efficacy of participants (e.g., belief in their

abilities to conduct behavior) (Atkin 2001). Such messages are not required in all

situations, but are particularly important when communication activities are designed

to encourage a specific behavior among receivers. For example, instructive defensible

space messages may provide specific guidelines for vegetation management.
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Message content for persuasive messages

Persuasive messages are intended to create attitude or behavior change.

Generally, such messages are based on an assumption that information provision will

result in an increase in knowledge which will subsequently influence participants to

alter their attitudes or behavior (Atkin 2001). However, researchers argue most

outreach activities are not adequately based upon established models of behavior

change and, thus, are unsuccessful in achieving their objectives (Bright et al. 1993,

Piotrow and Kincaid 2001). Models of behavior change suggest how messages can be

designed to increase outreach effectiveness. For example, the TRA, reviewed above,

suggests behavioral intentions are based on attitudes and normative beliefs (see Figure

3). Thus, messages can influence behavioral change by encouraging participants to

alter their attitudes (beliefs in, and evaluation of, likely outcomes of behavior) or

subjective norms (either altering normative beliefs or motivations to comply) (Ajzen

and Fishbein 1980). Message content can be tailored to the attitudes and normative

beliefs of the specific audience based on assessments conducted for Step 1 outlined

here. Research has demonstrated the effectiveness of messages developed according

to TRA guidelines (e.g., Bright et al. 1993, Fishbein and Middlestadt 1995, Atkin

2001).

As with all message types, effectiveness will be improved by providing

understandable messages that clearly describe the topic and present appropriate

evidence. Persuasive messages will likely contain more arguments and evidence and

make a greater use of incentive or fear appeals than other message types (Atkin 2001).
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For example, two-sided messages that present and refute opposing arguments have

proven effective at influencing attitude change (e.g., Erwin 2001). Essentially, the

burden of proof is greater for persuasive messages; as more is expected of the receiver,

more is required of the message provider. Furthermore, while all message types will

be more effective when targeted at specific audience needs, it is particularly important

that persuasive messages are tailored to receiver characteristics. Research indicates

that messages are more effective if they target issues of high importance for

individuals (Bright and Manfredo 1997, Toman and Shindler 2005), are a moderate

distance from initial audience attitudes (Siero and Doosje 1993), and are tailored to the

attitudes and norms of the audience (Bright et al. 1993).

Step Three: Designing Message Delivery

After identifying target audiences, establishing objectives, and defining

content, outreach personnel must determine the appropriate communication method.

The appropriate method is the one that will "effectively reach the greatest percentage

of the target audience" (Jacobson, 1999, p.8, italics in original). While method

selection may appear relatively straightforward (e.g., methods with greater coverage

are better), communication approaches differ in the advantages they provide and their

ability to achieve specific outreach objectives (Jacobson 1999, Rogers 2003). For

example, messages with the "broadest reach can deliver only a superficial amount of

information" (Atkin 2001, p. 56). Ultimately, method selection should be driven by

outreach objectives; communication channels are discussed below according to
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objective (awareness-building, persuasion, instruction). This approach to method

selection is summarized in Table 3.4.

Communication channels for specific outreach objectives

Mass communication, most often carried out through unidirectional methods,

is particularly effective at influencing what people think about, often referred to as

agenda-setting (reviewed in McCombs and Bell 1996), and is most effective during

the early, knowledge gaining, stage of the adoption process (Rogers 2003). In

particular, such methods can reach a large number of people relatively easily and are

particularly well-suited to raise awareness ofan issue or topic (Petty and Cacioppo

1996, Jacobson 1999, Atkin 2001). For example, a series of newspaper

advertisements was effective at increasing participation in grant programs to offset the

cost of defensible space (Toman and Shindler 2004).

However, mass or unidirectional outreach methods appear to have a limited

influence on attitude or behavior change among participants (e.g., Rogers 2003,

Jacobson 1999, Erwin 2001). Indeed, research in health communication suggests that

those most influenced by unidirectional communication methods were already

predisposed toward the advocated position (Atkin 2001). Ultimately, as suggested by

the Two-step model of communication exchange (see Figure 2 above), mass media

effects are moderated by personal interaction (Katz and Lazarsfeld 1955).

As mentioned, interactive outreach is most effective at influencing attitude and

behavior change (e.g., Petty et a!. 1996, Erwin 2001). For example, interpersonal

communication is the most important channel at the persuasion stage (Rogers 2003).
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At this stage, individuals want specific information regarding innovation outcomes on

places they care about (such as how a thinning or prescribed fire treatment will

influence a favorite recreation area). Moreover, interactive methods appear more

consistent with principles of learning theory; specifically, such activities appear more

Table 3.4: Designing message delivery

Organizing steps

Review communication objectives and citizen information needs

What is the communication objective (build-awareness, provide instruction, or influence attitude or
behavior change)?

Awareness-building messages

Mass, unidirectional communication methods are more appropriate.

Examples:
• Brochures • News releases
• Public Service Announcements • Internet websites
• Newsletters • Exhibits at State/County fairs
• Environmental impact statements

Persuasive messages

Interactive approaches are more appropriate.

Examples:
• Guided field trips • Interpretive centers
• Demonstration sites • Small-group workshops
• Conversations with agency personnel

Instructive messages

Either a unidirectional or interactive approach may be successful. A combined approach appears
particularly effective

Examples:
• Small-group workshops or demonstrations on defensible space with take-home

implementation guidelines
• Brochures or newsletters delivered to participants by fire personnel
• Brochures, newsletters, or public service announcements included contact information where

answers to specific questions can be found
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effective at promoting the integration of new information with the prior understanding

and experiences of individuals (Knowles et al. 1998, Merriam and Caffarella 1999).

While generally more effective at persuasion, there are two additional reasons

why interactive outreach methods are particularly important for fire and fuel

management activities. First, persuasion is more difficult with preventive behaviors

(e.g., those advocating adoption of a behavior in order to avoid future negative

consequences) because the (future) benefits of behavior change are less certain

(Rogers 2003). Interactive opportunities can be effective at increasing the adoption of

preventive behaviors, such as fuel treatments, by increasing their relevance to

participants. Second, people often perceive considerable risk and uncertainty with fuel

treatments. Accordingly, they want more specific information regarding treatment

effects than is typically provided through mass methods. Moreover, support is

influenced by citizen confidence in the implementing agency as well as meaningful

citizen participation in the planning process (Winter et al. 2002, Shindler and Toman

2003). Ultimately, interactive outreach opportunities are more effective at meeting

citizen needs in these situations (Jamieson 1994).

Next, instructive messages (those that provide "how-to" or "principles"

information) can be effectively transmitted through either unidirectional or interactive

means depending on the situation. For example, reviews of fire-related

communication activities have found that both unidirectional and interactive activities

have proven effective at increasing participant understanding (e.g., Nielsen and

Buchanan 1986, Loomis et al. 2001, Toman and Shindler 2005). Research suggests
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complex messages are better interpreted if they can be read at one's own pace and re-

read if necessary (Chaiken and Eagly 1976). For example, defensible space plans

outlining treatment zones and vegetative options will likely be more effective when

presented in a format (e.g., brochure or newsletter) that can be consulted throughout

the implementation process. However, individuals may develop specific questions

during treatment implementation not addressed in prepared messages (Rogers 2003).

To meet these needs, messages may also indicate where more information can be

obtained. Educational materials on defensible space may include contact information

for the local Firewise council or county extension office or provide information about

upcoming field trips or demonstration sites. Overall, instructive messages may be

most effective when they include a "feedback loop" to enable interaction with peers or

resource professionals. Such a combined approach is supported by a recent review of

fire outreach activities (McCaffrey 2004).

In addition, new approaches are emerging where outreach messages and

activities are developed jointly by agency personnel in tandem with a community

group. For example, in central Oregon the Sisters Ranger District (Deschutes National

Forest) has worked with a local citizen group, Friends of the Metolius, to create the

Heritage Forest Demonstration Area. The project consists of 13 treatment plots

designed to showcase multiple fuel reduction treatments near high-use recreation areas

and residential property. Along with agency personnel, the Friends group has playeda

key role from the outset. They have been engaged in each planning phase and carried

the message to local property owners. Once work was initiated, they erected
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interpretive signs to accompany the treatments and led public tours to demonstration

sites. Results suggest the interactive nature of this joint-project has been a particularly

effective at reducing citizen uncertainty with treatment outcomes (Toman and Shindler

2004).

Step Four: Pre-Testing and Implementation

At this point, outreach activities are ready for pre-testing and implementation.

A common weakness in communication campaigns is a lack of message pre-testing

(Piotrow and Kincaid 2001). In most cases, messages are simply implemented

without assessing whether they are successful at meeting the needs of participants. To

ensure their effectiveness, outreach activities should be pre-tested with target

audiences prior to full implementation (Atkin 2001). To conduct a pre-test, a small

portion of the target audience participates in the planned activities and is engaged in

discussions regarding their experience; methods similar to those discussed in Step 1,

such as focus groups and interviews can be used (Jacobson 1999). Questions

presented in Table 3.5 can help organize these discussions and generate feedback to

fine-tune activities.

Following any adjustments, programs are ready for implementation.

Completion of prior steps will result in a well-developed and targeted outreach

program. Now it is time to identify the actions necessary to put the program into

operation. Pancer and Westhues (1989) refer to this as an "implementation

assessment." Organizing steps are presented in Table 3.5. As recommended by Pancer

and Westhues, the questions to be answered are "which tasks must be performed, by
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when, and by whom, in order to put the selected alternative into operation" (1989, p.

69).

Table 3.5: Pre-testing and implementing outreach activities

Pre-test: Organizing questions1

To what extent do activities meet participant needs and expectations?

Do activities achieve outreach objectives?

Are there other, unintended outcomes from communication program?

If alternate versions of the activities were tested, which are most effective?

How could activities be modified to better serve participants?

Should program be fully developed and implemented?

Implementation: Organizing steps

1. Create a detailed list of required tasks

2. Determine a fmal budget

3 Determine timeline of task completion

4. Identify personnel responsibilities for each task

'Adapted from Pancer and Westhues (1989) and Jacobson (1999)

Step Five: Program Evaluation

Traditionally, implementation has been seen as the final step of communication

development. However, without a formal evaluation outreach activities are simply

assumed (perhaps incorrectly) to be resulting in the desired outcomes. Jacobson

argues that evaluation is a "critical component of any communications program"

(1999, p. 266). The questions and techniques used for evaluation are similar to those

used for pre-testing, but are implemented at a more extensive scale. Questions
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presented in Table 3.6 are intended to organize discussion points between agency

personnel and outreach participants.

Table 3.6: Program evaluation

Organizing questions1

• To what extent does the outreach program meet participant needs and expectations? Is it
effective at achieving outreach objectives? Do activities result in unintended outcomes?

• Is the message content appropriate to achieve objectives? Specifically, is themessage clear and
terms are defined for common use? Is sufficient evidence and information provided? Should
content be updated to reflect more current information?

• Are outreach methods aligned with the objective (unidirectional for awareness-building and
interactive for persuasion)? Would other methods be more effective? Have methods been fully
and appropriately implemented? In the case of interactive methods, are the most qualified
personnel involved?

• In what ways have outreach activities influenced relationships with stakeholders? Describe any
changes in communication style, trust, and credibility among participants.

• How have contextual factors influenced outcomes? What obstacles still exist? How can they be
addressed?

• Could activities be modified to improve their effectiveness? 1-low? In what ways can
experiences with this outreach program contribute to communication about other topics? Can
activities be adapted to address other topics?

• Should program be continued or are resources better directed at other topics? Are
conimunication outcomes worth the resources necessary for implementation? Have outcomes
been achieved to a sufficient level to justify shifting focus?

Adapted from Shindler et al. (1999)

CONCLUSION

Until recently, agency fire messages were dominated by a singular objective, to

support fire exclusion efforts by discouraging carelessness with fire. The
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straightforward nature of this message was well-suited to unidirectional

communication methods typical of natural resource communication throughout much

of the last century. However, the communication job has become substantially more

complex as resource professionals have begun to incorporate the use of fire and other

fuel reduction practices to achieve resource benefits.

The framework presented in this paper is designed to help managers develop

and implement outreach activities that meet resource objectives. We recognize its use

will require a substantial commitment of time and effort beyond that normally

involved in outreach planning. There are no short cuts to developing the trust and

understanding necessary for today's fire management issues. Effective outreach and

education requires long-term dedication by resource professionals. Over time such an

approach will play an important role in encouraging property owners to share the

responsibility of fire and fuel management.



138

REFERENCES

Abelson R.P., Kinder, D.R., Peters, M.D., and S.T. Fiske. 1982. Affective and
semantic components in political person perception. Journal of Personality
and Social Psychology. 42: 619-630.

Ajzen, I., and M. Fishbein. 1980. Understanding attitudes and predicting social
behavior. Prentice-Hall, London.

Aristotle. 1954. Rhetoric. W.R. Roberts. New York, NY: Modern Library.

Atkin, C.K. 2001. Theory and principles of media health campaigns. Pages 49-68 in
Public Communication Campaigns Ed., edited by R.E. Rice and C.K.
Atkin. Thousand Oaks, CA: Sage Publications, Inc.

Atkin, C.K. and V.S. Freimuth. 2001. Formative evaluation research in campaign
design. Pages 125-145 in Public Communication Campaigns 3rd Ed., edited by
R.E. Rice and C.K. Atkin. Thousand Oaks, CA: Sage Publications, Inc.

Bandura, A. 1977. Social learning theory. Englewood Cliffs, NJ: Prentice-Hall.

Begg, I.M., Anas, A., and S. Farinacci. 1992. Dissociation of processes in belief:
Source recollection, statement familiarity, and the illusion of truth. Journal of
Experimental Psychology 121: 446-458.

Berlo, D.K. 1960. Communication: An introduction to theory and practice. New York,
NY: Bolt, Rinehart, and Winston

Boehm, L.E. 1994. The validity effect: A search for mediating variables. Personality
and Social Psychology Bulletin. 20: 285-293.

Bright, A. D., M. Fishbein, M. J. Manfredo, and A. Bath. 1993. Application of the
theory of reasoned action to the National Park Service's controlled burn policy.
Journal of Leisure Research 25:263-280.

Bright, A. D., and M. J. Manfredo. 1997. The influence of balanced information on
attitudes toward natural resource issues. Society and Natural Resources
10:469-483.

Brunson, M.W. 1992. Professional bias, public perspectives, and communication
pitfalls for natural resource managers. Rangelands 14 (5) :292-295.

Brunson, M.W., and J.J. Kennedy. 1995. Redefining "multiple use": Agency responses



139

to changing social values. Pages 143-15 8 in A New Century for Natural
Resources Management, edited by R. L. Knight and S. F. Bates. Washington,
D.C.: Island Press.

Calder, B.J. and M. Ross. 1974. Attitudes and behavior. Morristown, NJ: General
Learning Press.

Carpenter, E.H., J.G. Taylor, H.J. Cortner, P.D. Gardner, M.J. Zwolinski, and T.C.
Daniel. 1986. Targeting audiences and content for forest fire information
programs, Journal of Environmental Education 17 (3): 33-42.

Delli Priscolli, J. and P. Homenuck. 1990. Consulting the publics. Pages 67-80 in
Integrated Approaches to Resource Planning and Management, edited by Reg
Lang. Banff, CA: The Banff Centre, School of Management.

Dillard, J.P. and E. Peck. 2000. Affect and persuasion: Emotional responses to public
service announcements. Communication Research. 27(4): 461-495.

Dombeck, M.P., J.E. Williams and C.A. Wood. 2004. Wildfire policy and public
lands: Integrating scientific understanding with social concerns across
landscapes. Conservation Biology 1 8(4):883-889.

Eagly, A.H. 1974. Comprehensibility of persuasive arguments as a determinant of
opinion change. Journal of Personality and Social Psychology. 29: 758-773

Eagly, A.H. 1978. Sex differences in influenceability. Psychological Bulletin 85: 86-
116.

Eagly, A.H. and S. Chaiken. 1993. The psychology of attitudes. New York, NY:
Harcourt, Brace.

Erwin, P. 2001. Attitudes and persuasion. Taylor and Francis, Inc., Philadelphia, PA.

Fernandez-Gimenez, M.E., G. Ruyle, and S.J. McClaran. 2005. An evaluation of
Arizona's Cooperative Extension's Rangeland Monitoring Program.
Rangeland Ecology and Management 58: 89-98.

Fishbein, M. and I. Ajzen. 1975. Belief, attitude, intention, and behavior: An
introduction to theory and research. Reading, MA: Addison-Wesley.

Fishbein, M. and S. Middlestadt. 1995. Noncognitive effects on attitude formation and
change: Fact or artifact. Journal of Consumer Psychology 4(2): 18 1-202.

Greenberg, B.S. and M.B. Saiwen. 1996. Mass communication theory and research:



140

Concepts and methods. Pages 63-78 in An integrated approach to
communication theory and research, edited by M. B. Saiwen and D. W. Stacks.
Mahwah, NJ: Lawrence Eribaum Associates, Inc.

Heath, R.L. and J. Bryant. 1992. Human communication theory and research:
Concepts, contexts, and challenges. Hilisdale, N.J.: Lawrence Erblaum
Associates, Publishers.

Hoviand, C.I,, Janis, I.L, and J.J. Kelley. 1953. Communication and persuasion. New
Haven, CT: Yale University Press.

Hoviand, C.E., and W. Weiss. 1951. The influence of source credibility on
communication effectiveness. Public Opinion Quarterly 15: 635-650.

Husek, T.R. 1965. Persuasive impacts on early, late, or no mention of a negative
source. Journal of Personality and Social Pscychology 2: 125-128.

Jacobson, S.K., and M.D. McDuff. 1998. Training idiot savants: the lack of human
dimensions in conservation biology. Conservation Biology 12(2): 263-267.

Jacobson, S.K. 1999. Communication skills for conservation professionals.
Washington, D.C.: Island Press.

Jamieson, D. 1994. Problems and prospects for a Forest Service program in the human
dimensions of global change. Pages 23-28 in K. Geyer and B. Shindler, editors.
Breaking the mold: Global change, social responsibility, and natural resource
management. U.S. Department of Agriculture, Forest Service research report.
Corvallis, OR: Oregon State University.

Katz, E. and P.F. Lazarsfeld. 1955. Personal influence. Glencoe: Free Press.

Kessler, W.B. and H. Saiwasser. 1995. Natural resource agencies: Transforming from
within. Pages 171-188 in A New Century for Natural Resources Management,
edited by R. L. Knight and S. F. Bates. Washington, D.C.: Island Press.

Kim, M.S. and J.E. Hunter. 1993. Attitude-behavior relations: A meta-analysis of
attitudinal relevance and topic. Journal of Communication. 43: 101-142.

Knowles, M. S., Holton, E. F., III, & Swanson, R. S. 1998. The adult learner (5th ed.).
Houston, TX: Gulf

Kohm, K.A., and J.F. Franklin. 1997. Introduction. Pages 7-10 in Creating a Forestry
for the 21st Century, edited by K. Kohm and Franklin, J. Washington, DC:
Island Press: 191-201.



141

Lieberman, D.A, 2001. Using interactive media in communication campaigns for
children and adolescents. Pages 373-3 88 in Public Communication Campaigns
3rd Ed., edited by R.E. Rice and C.K. Atkin. Thousand Oaks, CA: Sage
Publications, Inc.

Loomis, J.B., L.S. Bair, and A. Gonzalez-Caban. 2001. Prescribed fire and public
support: Knowledge gained, attitudes changed in Florida. Journal of Forestry
99 (11):18-22.

Marynowski, S. B., and S. K. Jacobson. 1999. Ecosystem management education for
public lands. Wildlife Society Bulletin 27:134-145.

McCaffrey, S.M. 2004. Fighting fire with education: What is the best way to reach
out to homeowners? Journal of Forestry 102(5): 12-19.

McCombs, M., and T. Bell. 1996. The agenda-setting role of mass communication.
Pages 93-110 in An integrated approach to communication theory and
research, edited by M. B. Saiwen and D. W. Stacks. Mahwah, NJ: Lawrence
Eribaum Associates, Inc.

McGuire, W.J. 1968. Personality and susceptibility to social influence. In Handbook
ofpersonality theory and research, edited by E.F. Borgatta. Chicago, IL: Rand
McNally.

McGuire, W.J. 1999. Constructing social psychology: Creative and critical processes.
New York, NY: Cambridge University Press.

McQuail, D. and S. Windahi. 1981. Communication models for the study of mass
communication. New York, NY: Longman, Inc.

Meine, C.D. 1995. The oldest task in human history. Pages 7-35 in A New Century for
Natural Resources Management, edited by R. L. Knight and S. F. Bates.
Washington, D.C.: Island Press.

Merriam, S.B. & Caffarella, R.S. 1999. Learning in adulthood San Francisco, CA:
Jossey-Bass.

Nelson, R.H. 1995. The federal land management agencies. Pages 3 7-59 in A New
Century for Natural Resources Management, edited by R. L. Knight and S. F.
Bates. Washington, D.C.: Island Press.



142

Nielson, C., and T. Buchanan. 1986. A comparison of the effectiveness of two
interpretive programs regarding fire ecology and fire management. Journal of
Interpretation II (1):1-l0.

Pancer, S.M. and A. Westhues. 1989. A developmental stage approach to program
planning and evaluation. Evaluation Review. 13(1): 56-77.

Parkinson, T.M., J.E. Force, and J.K. Smith. 2003. Hands-on learning: Its
effectiveness in teaching the public about wildland fire. Journal of Forestry.
101(7): 21-26.

Petty, R. E., J. T. Cacioppo, and R. Goldman. 1981. Personal involvement as a
determinant of argument based persuasion. Journal of Personality and Social
Psychology 41:847-855.

Petty, R. E., J. A. Kasmer, C. P. Haugtvedt, and J. T. Cacioppo. 1987. Source and
message factors in persuasion: A reply to Stiffs critique of the Elaboration
Likelihood Model. Communication Monographs 54:257-263.

Petty, R. E., and J. T. Cacioppo. 1996. Attitudes and persuasion: Classic and
contemporary approaches. Westview Press: Boulder, CO.

Pfau, M., Van Bockern, S., and J.G. Kang. 1992. Use of inoculation to promote
resistance to smoking initiation among adolescents. Communication
Monographs. 59: 2 13-230.

Piotrow, P.T. and D.L. Kincaid. 2001. Strategic communication for international
health programs. Pages 249-268 in Public Communication Campaigns Ed.,
edited by R.E. Rice and C.K. Atkin. Thousand Oaks, CA: Sage Publications,
Inc.

Reardon, K.K. 1991. Persuasion in practice. Thousand Oaks, CA: Sage Publications,
Inc.

Robson, C. 1993. Real world research. Cambridge, MA: Blackwell Publishers Inc.

Rogers, E. M. 2003. Diffusion of innovations, 5th edition. Free Press, New York.

Ryan, B. and N. Goss. 1943. The diffusion of hybrid seed corn in two Iowa
communities. Rural Sociology. 8: 15-24.

Salmon, C.T. and L. Murray-Jolmson. 2001. Communication campaign effectiveness:



143

Critical distinctions. Pages 168-180 in Public Communication Campaigns 3rd

Ed., edited by R.E. Rice and C.K. Atkin. Thousand Oaks, CA: Sage
Publications, Inc.

Salwasser, H. 1990. Gaining perspective: Forestry for the future. Journal of Forestry
88(11): 32-38.

Self, C.C. 1996. Credibility. Pages 421-442 in An integrated approach to
communication theory and research, edited by M. B. Saiwen and D. W. Stacks.
Mahwah, NJ: Lawrence Eribaum Associates, Inc.

Sherif, M. and C.!. Hovland. 1961. Social judgment: assimilation and contrast effects
in communication and attitude change. New Haven, CT: Yale University Press.

Shindler, B., and J. Neburka. 1997. Public participation in forest planning: Eight
attributes of success. Journal of Forestry 95 (1): 17-19.

Shindler, B., K. Aldred-Cheek, and G. H. Stankey. 1999. Monitoring and evaluating
citizen-agency interactions: a framework developed for adaptive management.
GTR PNW-GTR-452. Portland, OR: USDA Forest Service, Pacific Northwest
Research Station.

Shindler, B., M. Brunson, and G. H. Stankey. 2002. Social Acceptability of Forest
Conditions and Management Practices: A Problem Analysis. PNW-GTR-537,
U.S. Department of Agriculture, Forest Service, Pacific Northwest Research
Station, Portland, OR.

Shindler, B. and E. Toman. 2003. Fuel reduction strategies in forest communities: A
longitudinal analysis. Journal of Forestry. 101 (6): 8-15.

Shindler, B., E. Toman, C. Olsen, and C. Kakoyannis. 2005. Communicating in post-
fire environments: Lessons from agency-citizen tours of a wildiand fire.
Research Report. Department of Forest Resources, Oregon State University:
Corvallis, OR.

Siero, F.W. and B.W. Doosje. 1993. Attitude change following persuasive
communication: Integrating social judgment theory and the Elaboration
Likelihood Model. European Journal of Social Psychology 23: 54 1-554.

Stankey, G. H. 1976. Wilderness fire policy: An investigation of visitor knowledge
and beliefs. Research Paper NT-i 80. Ogden, UT: USDA Forest Service,
Intermountain Forest and Range Experiment Station.



144

Stankey, G.H. 1995. The pursuit of sustainability: joining science and public choice.
The George Wright Forum 12 (3):1 1-18.

Steel, B.S., N.P. Lovrich, and J.C. Pierce. 1992-3. Trust in natural resource
information sources and postmaterialist values: A comparative study of U.S.
and Canadian citizens in the Great Lakes area. Journal of Environmental
Systems 22 (2):123-136.

Stiehi, R. and L. Lewchuk. 2002. The outcomes primer: Reconstructing the college
curriculum 2nd edition. Corvallis, OR: The Learning Organization.

Taylor, J.G,, and T.C. Daniel. 1984. Prescribed fire: Public education and perception.
Journal of Forestry 82 (6):361-365.

Toman, E. and B. Shindler. 2004. Wildiand fire study: Citizen evaluations of agency
communication strategies. Research summary. Department of Forest
Resources, Oregon State University: Corvallis, OR.

Toman, E., B. Shindler, and M. Reed. 2004. Prescribed fire: The influence of site
visits on citizen attitudes. Journal of Environmental Education. 35(3): 13-18.

Toman, E. and B. Shindler. 2005. Communicating the wildiand fire message:
Influences on knowledge and attitude change. Research summary. Department
of Forest Resources, Oregon State University: Corvallis, OR.

Toman, E., B. Shindler, and M. Brunson. In Press. Fire and fuel management
communication strategies: Citizen evaluations of agency outreach programs.
Society and Natural Resources.

Wejnert, B. 2002. Integrating models of diffusion of innovations: A conceptual
framework. Annual Review of Sociology. 28: 297-326.

Winter, G.J., C. Vogt, and J.S. Fried. 2002. Fuel treatments at the wildland-urban
interface: Common concerns in diverse regions. Journal of Forestry 100 (1):15-21.

Wlodkowski, R. 1999. Enhancing Adult Motivation to Learn: A Comprehensive
Guide to Teaching All Adults (2ed). San Francisco, CA: Jossey-Bass.

Wondolleck, J. M., and S. L. Yaffee. 2000. Why collaboration? in Making
collaboration work: Lessons from innovation in natural resource management.
Island Press, Washington, D.C.

Wright, A.S. and Shindler, B. 2001. The role of information sources in watershed
management. Fisheries 26(11): 16-23.



145

GENERAL CONCLUSION

The work presented in this dissertation is significant from both a theoretical

and a practical perspective. From a theoretical perspective, the manuscripts enrich our

understanding of the factors that influence the effectiveness of citizen-agency

communication. Traditional approaches have long emphasized the importance of

message content over other contributory factors. Manuscript 1 extends this approach

by applying learning theory principles to assess the needs of citizens as participants in

the communication process. Results suggest interactive formats may be more

consistent with principles of adult learning. These ideas are further tested in

manuscript 2. Results here further suggest that outreach effectiveness can be

influenced by participant characteristics. In particular, initial understanding and

attitudes towards, and relevance of, the fire topic contributed to understanding and

attitude change.

The final manuscript draws upon an extensive review of communication

research to develop a framework for implementing fire and fuel outreach programs.

There is a long history of communication research in multiple disciplines; in this

manuscript, we explore findings from persuasive communication, learning theory, and

diffusion of innovations. By identifying consistent and complementary findings

among disciplines, this review contributes to a more complete understanding of the

process of communication exchange.

From a practical perspective, results presented in this dissertation can be used

to help identify and prioritize the elements of successful communication strategies.
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For example, findings from the first two manuscripts provide evidence that outreach

effectiveness is not solely a product of providing appropriate content. In particular,

both manuscripts confirm the importance of communication method to outreach

success. Specifically, results suggest interactive methods may be effective across

locations.

Manuscript 3 also has significant practical implications; a primary objective of

this chapter was to develop a framework to help managers design their communication

approach to achieve outreach objectives. Essentially, this framework is designed to

bridge the gap between communication theory and research and actual application in

fire and fuel outreach programs. The sequential approach and organizing questions

presented in this framework provide a functional manner to apply relevant findings

communication development and implementation.

Overall, while communicating the fire and fuel message remains a daunting

challenge, these manuscripts provide guidance to help resource professionals organize

their outreach approach. Moreover, findings reported here suggest managers have a

real opportunity to help shape public perceptions about appropriate management

actions. Well-organized outreach activities can play an important role in encouraging

citizens to share the responsibility of fuel management.
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APPENDIX A: SURVEY FOR CHAPTER 1 (Based on Oregon Survey)

Please answer every question you can. Everyone's opinion is important to understanding how
citizens think about Oregon's natural resources. For some questions you may have no basis for
an opinion. It is important to let us know this as well.

1. Prior to this survey, how much had you thought about wildfires in forests, rangelands, or
grasslands? (please circle one number)

None 1 2 3 4 5 Agreatdeal

A moderate amount

2. About how far is it from your home to a natural area where a wildfire might burn?
About:

_____________________________________

3. About how often do you spend time in a National Forest or on lands managed by the Bureau
of Land Management (BLM)?

never about once a month daily
less than once a year about once a week
a few times a year several times a week

4. In your opinion, how would you rate the likelihood that a wildfire couldbreak out in the forests,
rangelands, or grasslands near your home in the next five years? (circle one, or mark "don 't
know")

2 3 4 Don't know
Very Somewhat Somewhat Very
likely likely unlikely likely

5. Public trust in natural resource agencies is essential to the success of fire protection programs.
Please indicate your level of trust in these agencies to make good decisions about wildfires andJire
prevention. If you have no basis for judgment, please mark "no opinion."

Level of Trust

None Limited Moderate Full

City government 1 2 3 4
County government 1 2 3 4

State of Oregon Dept. of Forestry 1 2 3 4
Warm Springs Confederated Tribe 1 2 3 4

Bureau of Land Management
1 2 3 4

(BLM)
U.S. Forest Service 1 2 3 4
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6. We're interested in learning more about what central Oregon residents know about wildfires.
Please answer the following questions to the best of your ability by indicating whether you believe
the answer is generally true, generally false, or that you are not sure.

Generally Generally Not
true false sure

Humans cause most of the wildfires in Oregon 1 2 3

Fires kill a majority of animals in a burned area 1 2 3

Fires kill a majority of large trees in a burned area 1 2 3

The quality of water in streams and rivers is often badly
1 2 3degraded in the first year or two after a wildfire

Fires play an important role in controlling insect and
1 2 3disease outbreaks in forests and rangelands

Many plants require occasional fires so that new seeds or
1 2 3seedlings can sprout

Fires play an important role in controlling noxious weeds
1 2 3in Oregon's forests and rangelands

The next few questions ask for your opinions about specific practices that
resource managers can use to change environmental conditions in forests and
rangelands. Please read the following paragraphs, then answer the questions
about management practices.

For nearly a century, natural resource managers tried to put out all wildfires. However, scientists have
learned in recent years that wildfires are an important part of how nature works. Conditions in many
forests and rangelands now differ from those the pioneers encountered. In some places leaves, dead
branches, and other debris have built up over time, creating "fuel" that promotes hotter, larger, and
more frequent fires. In many forests trees are more numerous than before but also smaller, so they are
more likely to bum in a fire. Weeds and flammable non-native grasses have replaced fire-resistant
native plants in many rangeland areas.

All of these situations can create greater risk to lives, property, and healthy natural environments.
Resource managers now seek ways to allow fires to burn more naturally and less dangerously in forests
and rangelands. To do this, they want to change the amount and types of plants to create conditions
more like the lands encountered by the pioneers. Some practices that can do this follow:

'Prescribed fire Also called controlled burning, this practice can involve 1) letting a naturally caused
fire burn under close and careful watch; or 2) intentionally setting fires in ways that can be controlled to
produce desired conditions and protect against undesired results.
•Mechanical vegetation removal — Managers can use chainsaws, mowers, or other specialized
machines to reduce the number of shrubs and small trees where they are so numerous that they increase
the risk and size of wildfires.
•Thinning — In some high-risk areas with numerous trees, the trees are too big for mowing machines
but can be thinned out using chain saws or other harvesting equipment.
'Grazing -- In some cases, domestic animals can be placed in areas where they graze on plants before
they dry out in summer, thus reducing the amount of flammable vegetation later on.
(For each of the following questions, choose the answer that best matches your opinion)



1. In my opinion, intentionally setting prescribed fires on public forests and rangelands is:
a legitimate tool that resource managers should be able to use whenever they see fit.
something that should be done only infrequently, in carefully selected areas.
a practice that should not be considered because it creates too many negative impacts.
an unnecessary practice.
I know too little to make a judgment about this topic.

2. In my opinion, mechanical vegetation removal on public forests and rangelands is:
a legitimate tool that resource managers should be able to use whenever they see fit.
something that should be done only infrequently, in carefully selected areas.
a practice that should not be considered because it creates too many negative impacts.
an unnecessary practice.
I know too little to make a judgment about this topic.

3. In my opinion, thinning trees to reduce fuel on public forests is:
a legitimate tool that resource managers should be able to use whenever they see fit.
something that should be done only infrequently, in carefully selected areas.
a practice that should not be considered because it creates too many negative impacts.
an unnecessary practice.
I know too little to make a judgment about this topic.

4. In my opinion, grazing on public forests and rangelands to reduce fuel is:
a legitimate tool that resource managers should be able to use whenever they see fit.
something that should be done only infrequently, in carefully selected areas.
a practice that should not be considered because it creates too many negative impacts.
an unnecessary practice.
I know too little to make a judgment about this topic.
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5. Not everyone agrees about the impacts and effectiveness of fuel management practices. We'd like
to know what you believe about the practices described on the previous page. For each of the
following statements, please circle the number that best reflects your belief about the accuracy of
the statement. You are not being judged on right or wrong answers — we are interested in your
opinion. If you feel you do not know enough to give an opinion, circle the letters DK for that
statement.

Strongly . Strongly Don'tDisagree Agree
Disagree Agree Know

Prescribed fire has little overall effect
on the intensity or frequency of 1 2 3 4 DK
wildfires.
Prescribed fire effectively reduces
amounts of fuel in most forests and 1 2 3 4 DK
rangelands.
Prescribed fire stimulates the growth of

2 3 4 DKnative plants eaten by wildlife.
Prescribed fire effectively keeps forest

1 2 3 4 DKinsects and diseases at minimum levels.
Prescribed fire causes unacceptable

1 2 3 4 DKimpacts on recreation uses.
Mechanical vegetation removal often
leaves behind unacceptable amounts of 1 2 3 4 DK
fuel.
Mechanical vegetation removal has little
overall effect on the intensity or 1 2 3 4 DK
frequency of wildfires.
Mechanical vegetation removal causes

2 3 4 DKunacceptable impacts on recreation uses.
Thinning effectively reduces the amount

1 2 3 4 DKof fuel in forested areas.
I'm worried that thinning for fuel
reduction will lead to unnecessary 1 2 3 4 DK
harvesting.
Thinning has little overall effect on the

2 3 4 DKintensity or frequency of wildfires.

6. To further help natural resource managers make decisions, please tell us how you feel about the
following by circling the number that best matches your agreement with each statement.

Strongly StronglyDisagree Uncertain AgreeDisagree Agree
Following nature's way is
preferable to human intervention 1 2 3 4 5
in ecosystems.
All fires, regardless of origin,
should be put out as soon as 1 2 3 4 5
possible.
Selectively thinning dead and
dying trees is better than leaving 1 2 3 4 5
them in the forest
Fire risks are so great in Oregon
that managers need to use any 1 2 3 4 5
means necessary to reduce them.
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7. We'd like to know what you think about the scenic impact of these practices. For each practice,
please circle the number that best describes how acceptable you believe the likely impacts are.

Prescribed fire
Mechanical vegetation removal
Thinning
Livestock grazing

8. The use of prescribed fire may create concerns for some people. Please indicate how concerned
you are about the following possible effects in central Oregon.

Not a Slight Moderate
concern concern concern

Damage to private property
Effects on recreation
opportunities
Loss of wildlife and fish habitat
Risk to human safety
Economic loss of useable timber
Reduced scenic quality
Increased levels of smoke
Deteriorated public water supply
Increased soil erosion

1 2 3 4

1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2

9. How much confidence do you have in federal agencies such as the U.S. Forest Service and Bureau
of Land Management to use the following practices as part of a responsible and effective fuels
management program for central Oregon? (Please circle the number that best describesyour level
of confidence for each of the following practices.)

Prescribed fire
Mechanical vegetation removal
Livestock grazing
Thiiming

None Limited Moderate Full
1 2 3 4

2 3 4
2 3 4

1 2 3 4

10. Did the events that took place at Los Alamos, New Mexico, in 2000 change your opinion about
the use of prescribed fire in the forests and rangelands of central Oregon?

No, the Los Alamos fire did not affect my opinion about using prescribed fire.
Yes, the Los Alamos fire made me less likely to support the use of prescribed fire.
Yes, the Los Alamos fire made me more likely to support the use of prescribed fire,

— Scenic Impacts
Unacceptable—--Neutral-----—Acceptable

-2 -1 0 1 2
-2 -1 0 1 2
-2 -1 0 1 2
-2 -1 0 1 2

Great
concern
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11. Some people worry about prescribed fire reaching their property, or a place that they care about.
How concerned would you be if a prescribed fire was:

Not a Slight Moderate Great
concern concern concern concern

Anywhere in the U.S.? 1 2 3 4

Within 100 miles of you? 1 2 3 4

Where you can see the smoke? 1 2 3 4
Within 10 miles of your

1 2 3 4community or property?
One mile from your community or

1 2 3 4property?
Adjacent to your property? 1 2 3 4

12. For some people, reducing fuels by mechanical vegetation removal may be a concern. How
concerned would you be if a mechanical vegetation removal project was:

Not a Slight Moderate Great
concern concern concern concern

Anywhere in the U.S.? 1 2 3 4

Within 100 miles of you? 1 2 3 4

Where you can see the smoke? 1 2 3 4
Within 10 miles of your

1 2 3 4community or property?
One mile from your community or

1 2 3 4property?
Adjacent to your property? 1 2 3 4

13. Which of the following items reflect your opinion about smoke from prescribed fire? (Please
check all of the answers that apply to you.)

Smoke from prescribed fire has never been an issue with me.
Smoke from prescribed fire is a necessary inconvenience.
Smoke levels from prescribed fire are a concern, but I think they are managed acceptably.
I worry about the effects of smoke from prescribed fire on public health.
I worry about the effects of smoke from prescribed fire on travel safety.
Because of the smoke, prescribed fire isn't worth it.

14. In some locations, resource managers have recently begun to use mechanical mowers to remove
underbrush and small trees as an alternative to other fuel reduction strategies. What are your
opinions about this practice. (Please check all of the answers that apply to you).

Mowing is preferable to using prescribed fire around private property.
I'm concerned that mowing may not be effective for reducing forest fuels.
Mowing creates unsatisfactory conditions (extra fuel, disturbed soil) on the forest floor.
I know too little about this topic to make a judgment.
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15. Fire managers have used various programs to provide information about management actions
such as fire prevention, prescribed burning, and thinning hazardous fuels. We want to know how
useful you think these types of information are — in other words, do they provide you with
information that you find easy to understand, that you trust, and is helpful. For each of the
following types of information about fire and fuels management, please circle the best answer in
each column. Ifyou are unfamiliar with an information source, or have never used that source,
please mark the space on the far right ("no opinion').

Easy to How helpful is the NoTrustworthy
understand information to you? opinion

Smokey Bear message Yes No Yes No Not Slightly Very
Informational brochures Yes No Yes No Not Slightly Very
TV public service

Yes No Yes No Not Slightly Verymessages
Interpretive signs on trails

Yes No Yes No Not Slightly Veryor at visitor centers
Guided field trips Yes No Yes No Not Slightly Very
Government public

Yes No Yes No Not Slightly Verymeetings
Educational workshops Yes No Yes No Not Slightly Very
Conversations with public

Yes No Yes No Not Slightly Veryagency employees
Information from the
Warm Springs Yes No Yes No Not Slightly Very
Confederated Tribe
Regular newsletters Yes No Yes No Not Slightly Very
Elementary school

Yes No Yes No Not Slightly Veryprograms
Special sections in

Yes No Yes No Not Slightly Verynewspapers
Internet Web pages Yes No Yes No Not Slightly Very

The next set of questions ask your opinions about public forest and rangeland
management in general.

Recently there has been considerable debate over efforts to increase citizen participation in
federal land management. Where would you place yourself regarding these efforts?

1 2 3 4 7
/ \ \

Citizen participation is of no Neutral Citizen participation is of
value and adds needlessly to great value even if it adds to
the cost of government, the cost of government.

2. In your opinion, which is the most realistic role for the public in public land management?
None, let natural resource professionals make the decisions.
Provide suggestions and let the natural resource professionals decide.
Serve on advisory boards that review and comment on decisions.
Act as a full and equal partner in making management decisions.
The public should make the decisions and natural resource professionals should carry
them out.
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3. In your opinion, howwell have agencies such as the Forest Service and Bureau of Land
Management done in incorporating public concerns into their management strategies?

Excellent, public concerns are always considered by federal public land agencies.
Good, public concerns are usually considered by federal public land agencies.
Fair, public concerns are sometimes considered by federal public land agencies.
Poor, public concerns are rarely or never considered by federal public land agencies.
I have no basis for an opinion on this topic.

4. How interested are you in participating in the planning activities of federal public land agencies in
general?

Very interested Slightly interested
Somewhat interested Not at all interested

5. How interested are you in participating in the planning activities of federal land agencies as they
consider using practices that could reduce the risk of wildfire in central Oregon?

Very interested Slightly interested
Somewhat interested Not at all interested

Questions in this final section help us more fully understand peoples' views and opinions. All
responses are strictly confidential.

I. How long have you lived in the community where you now live?

_____

years

2. How long have you lived in Oregon? years

3. Which of the following best describes the community where you live now?
urban area small town
suburban area rural area

4. Which of the following best describes the community in which you grew up?
urban area small town
suburban area rural area

5. What is your zip code?

6. Are you? Male Female

7. What is your age? years

8. What is the highest level of education you have completed?
Some high school Bachelor's degree
High school graduate Some graduate school
Some college Completed graduate degree

9. Do you, or does anyone in your household, suffer from a respiratory ailment?
Yes No

10. Is there anything else you'd like to tell us about how you think federal agencies have managed
public lands to reduce risks of wildfire? (Please continue on the back (/you wish.)



167

APPENDIX B: ON-SITE SURVEY FOR CHAPTER 2 (Based on SEKI survey)

Please answer every question you can. We do not expect everyone to know about or have an opinion
on every topic. V/hen this is the case for you, please just say "not sure," "no opinion" or "don't know."

1. Is this your first visit to Sequoia-Kings Canyon National Parks? YES NO

1 a. If NO, approximately how many times have you previously visited?

2. What entrance did you use to come in to the park? Ash Mountain Big Stump

3. Is this your first stop inside the park? YES NO

3a. If NO, where else did you stop?

______________________________________

4. Have you read or heard about:
YES NO

NOT
SURE

the use of prescribed fire or controlled burning

National Park Service policy to let some wildfires burn

forest thinning to reduce the threat of fire

5. Not everyone agrees on what to do about fire management. We're interested in your opinion.
Please indicate if you agree or disagree with the following statements.

Don'tAgree Disagree
Know

a) All fires, regardless of origin, should be put out as soon as possible.
b) Managers should periodically burn underbrush and debris.
c) Prescribed fires or controlled burns are too dangerous to be used.
d) Prescribed fire or controlled burns should not be used because of

potential health problems from smoke.
e) Thinning for fuel reduction will lead to unnecessary harvesting.
f) It is not worth the risk to allow any wildfires to burn.
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6. We're interested in learning more about what you know about wildfires and fuel management.
I'm going to read a list of statements. Please answer to the best of your ability by indicating
whether you believe the answer is generally true, generally false, or that you are not sure.

Generally Generally Not
true false sure

Wildfires have played a significant role in shaping natural forests
in the Western United States
Wildfires usually result in the death of the majority of animals in
the area
Prescribed fire or controlled burns effectively reduce amounts
of fuel in most forests
Prescribed fires or controlled burns reduce the chance of high-
intensity wildfire
A history of suppressing wild fires has increased the risk of a
destructive fire in the western United States
Many plants and trees require occasional fires so that new seeds
or seedlings can sprout

7. Finally we'd like to know about your level of confidence in forest managers to use practices to
reduce the threat of fire. How much confidence do you have in managers in agencies like the
National Park Service or Forest Service...

NoNone Limited Moderate Full
Opinion

to responsibly and effectively use prescribed
1 2 3 4fire?

.to safely allow some naturally ignited fires to
2 3 4burn?

.to responsibly use thinning to reduce forest
1 2 3 4fuels?

We would like to contact you again through the mail. Would you please provide us with your name and
mailing address? Your information will remain completely confidential and will only be used to send

Name:

Address:

We may want to contact some participants by telephone. If you are agreeable to this, please
provide your phone number.
Phone number ( ) —
you a brief questionnaire.

Thank you



APPENDIX C: FOLLOW-UP SURVEY FOR CHAPTER 2 (Based on SEKI
survey)

Wildiand Fire Study

This questionnaire has been developed by researchers at Oregon State
University and is a follow-up to a survey you participated in at Sequoia and
Kings Canyon National Parks. It is designed to help forest managers and
researchers understand what people believe is important for improving
conditions on our public lands.
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Please answer every question you can We do not expect everyone to know about or have an
this is the case for you, please check the space for "not sure," "no

1. Have you read or heard about: YES NO NOT SURE

the use of prescribed fire or controlled burning
National Park Service policy to let some wildfires
burn

forest thinning to reduce the threat of fire

2. Prior to this survey, how much had you thought about wildfires in forests, rangelands, or
grasslands? (please circle one number)

None 1 2 3 4 5 A great deal
/

A moderate amount

3. In general, how would you rate the overall condition of forests in the western US? (please
circle one number)

Very unhealthy I 2 3 4 Very healthy
/ \

Somewhat unhealthy Somewhat healthy

4. Please indicate your opinion regarding the use of the following fuel management practices
by managers in agencies like the National Park Service or Forest Service. (please select
one answer for each treatment)

Totally Somewhat Somewhat Totally NoNeutral .Unacceptable Unacceptable Acceptable Acceptable Opinion
Prescribed fire 1 2 3 4 5

Allowing some
naturally ignited 1 2 3 4 5
fires to burn
Thinning 1 2 3 4 5
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5. We'd like to know about your level of confidence in forest managers to use practices to
reduce the threat of fire. How much confidence do you have in managers in agencies like
the National Park Service or Forest Service...

NoNone Limited Moderate Full
Opinion

to responsibly and effectively use
1 2 3 4prescribed fire?

.to safely allow some naturally ignited
1 2 3 4fires to burn?

• .to responsibly use thinning to reduce
1 2 3 4forest fuels?

6. We're interested in learning more about what you know about wildfires and fuel
management. Please answer the following questions to the best of your ability by
indicating whether you believe the answer is generally true, generally false, or that you are
not sure.

Generally Generally Not
true false sure

a) Wildfires have played a significant role in shaping
natural forests in the western United States

b) Wildfires usually result in the death of the majority
of animals in the area

c) Prescribed fire or controlled burns effectively
reduce amounts of fuel in most forests

d) Prescribed fires or controlled burns reduce the
chance of high-intensity wildfire

e) A history of suppressing wildfires has increased the
risk of a destructive fire in the western United States

f) Many plants and trees require occasional fires so that
new seeds or seedlings can sprout

7. How familiar are you with the following terms regarding forest and fire management?

Iknowthe
I ye heard the term, but I ye never heardmeaning of the

I don t know the meaning the termterm
a) fuel reduction 1 2 3

b) hazardous fuels 1 2 3

e) prescribed fire 1 2 3

d) controlled burn 1 2 3

e) wildland fire 1 2 3

f) ladder fuel 1 2 3
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I

One objective of Sequoia and Kings Canyon National Park interpretive programs is to provide
mformation about the role of fire in Sequoia forests. The following questions will help us

'understand your opinions about the usefulness of the interpretive programs.

1. Please indicate below which interpretive sites you visited or programs you participated in on this
trip and how useful each was for you. (See map on back of cover for location of visitor centers.)

If YES, how useful was the program?
NO YES —--—------Level of Usefulness— Don't

None Slight Moderate High Remember
Read park guide (newspaper

1 2 3 4received at entrance)
Visited Foothills Visitor Center

2 3 4(see map# 1)
Visited Giant Forest Museum (see

1 2 3 4map # 2)
Visited Lodgepole Visitor Center

1 2 3 4(see map 3)
Visited Grant Grove Visitor

1 2 3 4Center (see map # 4)
Visited Cedar Grove Visitor

1 2 3 4Center (see map # 5)
Had a conversation with Park

1 2 3 4personnel
Attended evening program 1 2 3 4
Participated in interpreter guided

1 2 3 4walk
Took a self-guided interpretive

1 2 3 4trail
Read brochures and hand outs 1 2 3 4
Other (please indicate below):

1 2 3 4

answered NO to all of the above, please

2. Please indicate what made some programs more useful than others. In other words, what
were the best features, messages, or ideas that positively influenced your ratings above?
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3. Did your experience with Sequoia and Kings Canyon interpretive programs influence your
opinion of the following fuel management practices (make them more or less acceptable)
or is your opinion unchanged? (please check one answer for each practice)

Prescribed fire More acceptable Less acceptable Unchanged

Allowing some naturally
More acceptable Less acceptable Unchangedignited fires to burn

Thinning More acceptable Less acceptable Unchanged

4. Based on your experience with Sequoia and Kings Canyon interpretive programs do you
feel...

NoYes No Change
more knowledgeable about the risk of wildfire in the western US? 1 2 3

.more knowledgeable about the role of fire in forest ecosystems? 1 2 3

more knowledgeable about fuel management practices? 1 2 3

more supportive of agency fuel management programs? 1 2 3

more confident in the ability of managers in agencies like the
National Park Service or Forest Service to implement responsible and 1 2 3
effective fuel management programs?

5. Did you visit the Giant Forest Museum while in Sequoia and Kings Canyon National
Parks?

No Go to Question 9

Yes Continue on with the following questions

6. Approximately how much time did you spend in the Giant Forest Museum?
minutes

7. What was your favorite exhibit or display in the Giant Forest Museum?

7a. What did you like most about the above exhibit or display?
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8. Compared to other interpretive exhibits you have seen elsewhere how would you rate the
interpretive information and displays in the Giant Forest Museum? (Please circle one
number below)

Poor 1 2 4 Excellent

Average

People have different ideas about forest management. In the following questions, please
share your opinions about management activities and communication methods regarding
fire and fuel management.

9. Not everyone agrees on what to do about fire management. We're interested inyour
opinion. Please indicate if you agree or disagree with the following statements.

Don'tAgree Disagree
Know

a) All fires, regardless of origin, should be put out as soon
as possible.

b) Managers should periodically burn underbrush and
debris.

c) Prescribed fires or controlled burns are too dangerous
to be used.

d) Prescribed fire or controlled burns should not be used
because of potential health problems from smoke.

e) Thinning for fuel reduction will lead to unnecessary
harvesting.

f) It is not worth the risk to allow any wildfires to burn.
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10. Resource professionals can use various ways to provide information about management actions
such as fire prevention, prescribed burning, and thinning hazardous fuels. We want to
know how useful you think these types of information are — in other words, do they provide you
with information that you find easy to understand, that you trust, and is helpful. For each of the
following types of information about fife management, please circle the best answer in each
column. Ifyou are unfamiliar with an information source or have never used that source please
mark the space on the far right ("no opinion").

How helpful is the
Easy to information to you?Trustworthy?understand? . NoNot Slightly Very

Opinion
Smokey Bear message Yes No Yes No 1 2 3

Informational brochures Yes No Yes No 1 2 3

TV public service messages Yes No Yes No 1 2 3

Interpretive signs on trails or
Yes No Yes No 1 2 3at visitor centers

Video messages at visitor
Yes No Yes No 1 2 3centers

Guided field trips to forests Yes No Yes No 1 2 3

Government public meetings Yes No Yes No 1 2 3

Educational workshops Yes No Yes No 1 2 3

Conversations with public
Yes No Yes No 1 2 3agency employees

Newsletters Yes No Yes No 1 2 3

Elementary school programs Yes No Yes No 1 2 3

Special sections in
newspapers Yes No Yes No 1 2 3

Internet Web pages Yes No Yes No 1 2 3

Questions in this final section help us more fully understand peoples' views and
opinions. All responses are strictly confidential.

1. Which of the following best describes the community where you live now?

urban area small town
suburban area rural area

2. What is your zip code?



3. Are you? Male Female

4. What is your age? years

5. What is the highest level of education you have completed?

Some high school Bachelor's degree
High school graduate Some graduate school
Some college Completed graduate degree

Thank you very much for completing this survey. We know your time is valuable.
Please fold the survey and return it in the stamped envelope provided.
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