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Abstract—Current wildland fi re policy calls for citizen involvement in planning and 
management. To be effective in their efforts to engage outside stakeholders, resource 
professionals need to understand citizens’ understanding and attitudes toward current 
practices as well as how to best communicate about proposed actions. A variety of 
outreach methods have been used to communicate the rationale behind fuel reduc-
tion techniques. Limited evaluation of these efforts has occurred resulting in a lack of 
information available to guide the outreach decisions of agency personnel. This paper 
evaluates the effects of two basic communication strategies—unidirectional information 
exchange and interactive approaches—on participant understanding and attitudes. 
Data was collected in two phases; fi rst, citizens completed a survey on-site prior to 
outreach participation, then, a follow-up questionnaire was mailed to each participant 
two weeks following initial contact. Resulting data enable assessment of the infl uence 
of outreach activities on participant understanding and attitudes and evaluation of 
factors that contributed to program success. Findings suggest interactive outreach 
methods may be more effective at infl uencing knowledge. However, unidirectional 
and interactive approaches infl uenced participants with low initial understanding of 
fi re management or less supportive attitudes toward fuel practices. Results also showed 
a strong association between knowledge and attitude change suggesting fi re profes-
sionals have a real opportunity to help shape public perceptions about appropriate 
management actions.

Introduction

Recent federal initiatives such as the National Fire Plan and Healthy Forests 
Restoration Act require a new approach to fi re management. These policies 
emphasize two primary themes. First, there is an increased focus on using fuel 
reduction activities (such as prescribed fi re or mechanized thinning) prior to 
a fi re event to decrease the vegetation available to burn as fuel if a fi re occurs. 
Second, both initiatives call for, and in some cases require, collaboration 
with stakeholders (including local citizens) in planning and prioritizing fi re 
and fuel management activities. Natural resource communicators, including 
federal and state agency personnel, county extension agents, and interpretive 
staff, play an essential role in accomplishing these objectives.

Substantial research over the last several years has indicated the necessary 
role of social acceptability in resource management activities (see review in 
Shindler and others 2002) and specifi cally in fuel reduction efforts (Shindler 
and Toman 2003, Winter and others 2002). Accordingly, many management 
units are moving towards greater citizen involvement in the development 
and implementation of fi re and fuel management strategies. To be  successful, 
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 resource professionals need to understand citizens’ knowledge of and attitudes 
toward current practices as well as how to best communicate with local com-
munities about proposed actions. Outreach activities, as the primary interface 
between resource agencies and citizens, play an essential role in these efforts 
(Bright and Manfredo 1997).

In recent years, resource agencies have used a variety of methods to com-
municate the rationale behind fuel reduction techniques. Approaches have 
ranged from traditional text and graphic displays, such as brochures and ex-
hibits, to more targeted activities, including demonstration areas and guided 
fi eld tours. To date, 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 paper is to fi ll this research gap by exploring 
the infl uence of two basic communication strategies— unidirectional infor-
mation exchange and interactive approaches—on participant understanding 
and attitudes.

Related Research

Research on the social aspects of fi re management has increased steadily in 
recent years. A review of the literature suggests a number of fi ndings relevant 
to this study. First, research over nearly three decades has identifi ed a positive 
association between fi re-related knowledge and treatment support among 
citizens (e.g., Stankey 1976, Carpenter and others 1986, Shindler and Toman 
2003). This fi nding has prompted researchers to call for increasing fi re-related 
outreach activities to raise public awareness and support (e.g., McCool and 
Stankey 1986, Carpenter and others 1986). However, public acceptance is a 
complex issue and is not based solely upon technical understanding. Support 
for fi re management is particularly infl uenced by the interactions between 
citizens and resource managers over time and refl ects citizen confi dence in 
agencies to effectively manage risk as well as provide an adequate planning 
process that includes a role for the public (Winter and others 2002, Shindler 
and Toman 2003). Ultimately, understanding is a strong precursor to sup-
port, but not suffi cient on its own.

Second, public understanding and acceptance of fuel treatments have 
increased over time. Early research found that participants generally over-
estimated the negative impacts of fi re while underestimating fi re’s benefi cial 
effects (Stankey 1976). Not surprisingly, a majority preferred complete fi re 
suppression. Subsequent research has consistently identifi ed an upward trend 
in citizen understanding of key fi re management principles and acceptance of 
manager-ignited prescribed fi re (e.g., Carpenter and others 1986) as well as 
thinning for fuel reduction (Loomis and others 2001, Shindler and Toman 
2003). However, Manfredo and others (1990) cautioned that the identifi ed 
increases may only be occurring in particular geographic regions, specifi cally 
those areas most affected by fi re, 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-
fi ts-all” management or communication approaches.

Third, and particularly relevant to our study, fi re-related outreach activities 
can positively infl uence 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 classifi ed as interactive or unidirectional based on the type 
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of outreach experience they provide. Interactive activities (including guided 
visits to demonstration sites and agency workshops) allow for two-way com-
munication with resource professionals while unidirectional methods (such 
as brochures, public service announcements, and static displays) consist of a 
one-way fl ow of information. Toman and others (2006) suggest that interac-
tive 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 re-
lationships 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 interac-
tive activities have achieved some success. For example, brochures have been 
effective at increasing knowledge (Taylor and Daniel 1984) and leading to 
more supportive attitudes (Loomis and others 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 
fi re 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 
signifi cantly increased knowledge of fi re ecology, but did not result in a cor-
responding increase in support for fi re management activities.

Recent research has increasingly emphasized interactive activities. For 
example, Parkinson and others (2003) evaluated the infl uence 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 fi re management. Another study evalu-
ated the infl uence of visits to sites treated by prescribed fi re (Toman and 
others 2004). In a self-assessment, a majority indicated that prescribed fi re 
was more acceptable to them as a result of having observed treated sites.

Finally, in a recent evaluation of a multi-faceted information program that 
used both unidirectional (brochures, mass media) and interactive methods 
(personal contact, group presentations, neighborhood meetings), McCaffrey 
(2004) found that personal contact contributed substantially to communica-
tion success. Indeed, educational materials, including unidirectional items, 
were more effective if delivered via personal contact. Findings suggest work-
shops, 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

Two study sites were selected; Sequoia and King’s Canyon National Parks 
(SEKI) and the World Forestry Center (WFC). 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 fi res and managing naturally ignited fi res to achieve resource 
objectives. Thinning, though less prevalent, is also used near structures to 
reduce fuel levels.
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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 with details about park resources and 
facilities as well as general interpretive information. Within SEKI there are 
fi ve visitor centers, each containing various interpretive activities including 
brochures, fi lm 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 fi re 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 unidirec-
tional and interactive communication methods, their responses provide an 
opportunity to assess the infl uence of communication type. In the follow-up 
questionnaire, respondents from SEKI indicated the specifi c programs they 
participated in while at the parks. Each activity was classifi ed as interactive 
or unidirectional. Interactive programs 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 fi re suppression equipment, videos on home protection and Smokey Bear, 
as well as an abridged version of the Nova fi lm “Fire Wars” in the center’s 
theater. The displays provided information about the use of prescribed fi re 
and thinning to reduce fi re 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.

Data Collection
Data were collected in two phases. In the fi rst 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 and 
others 1993). A primary benefi t of the pre-test/post-test design is the collec-
tion 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.

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, attitudes, and understanding of fuel treatments, evaluations 



USDA Forest Service Proceedings RMRS-P-41. 2006. 719

Communicating the Wildland Fire Message: Infl uences on Knowledge and Attitude Change in Two Case Studies Toman and Shindler

of the outreach activities, and demographic information. Resulting data en-
able assessment of between and within-site differences as well as contributory 
factors. Follow-up mailings were conducted using a modifi ed version of the 
“total design method” (Dillman 1978); surveys were sent in three waves 
beginning approximately two weeks following on-site contact.

Sample sizes and response rates are displayed in Table 1. As might be 
 expected, overall visitation levels differ greatly between SEKI and the WFC. 
These differences are refl ected 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 differ-
ing sample sizes have little infl uence on fi ndings reported here.

Results

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.

Geographic Variation

Knowledge—To gauge citizen knowledge specifi c to fi re and fuel man-
agement, respondents completed a fi ve-item true/false quiz about treatment 
objectives and potential effects. Item development was based upon prior 
studies (Stankey 1976, Cortner and others 1984, Loomis and others 2001, 
Shindler and Toman 2003). Respondents appeared relatively knowledgeable 
with a majority answering each question correctly (Table 2). Indeed, partici-
pants’ average initial score was 76% at SEKI and 82% at the WFC.

Chi-square tests indicate a few differences in responses between study loca-
tions. Specifi cally, in the on-site surveys, fewer SEKI respondents understood 
the role of fi res in shaping natural forests or the impact of fi res on wildlife. 
Interestingly, in the follow-up survey signifi cantly more SEKI respondents 
correctly indicated that prescribed fi res effectively reduce the amount of fuel 
in forests.

Table 1—Sample sizes and response rate.

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

World Forestry Center (WFC) 92 68 74%

Sequoia and King’s Canyon National
Parks (SEKI) 395 269 68%

Total 653 459 70%
* Represents number who completed the on-site questionnaire and provided valid mailing addresses.
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Attitudes—Participants also responded to a series of fi ve statements re-
garding their attitudes toward fi re management issues (Table 3). The fi rst 
four items were based on prior research (Stankey 1976, Loomis and others 
2001, Shindler and Toman 2003). The fi nal 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 and 
others 2002, Shindler and Toman 2003). Results here indicate considerable 
uncertainty (don’t know responses) about thinning activities even following 
exposure to outreach activities.

Overall, on-site responses were positive toward fi re management, indicating 
a generally high level of support for treatments initially. There were no differ-
ences between SEKI and WFC on-site responses; however, agreement with 
management burning of underbrush differed in follow-up responses. While 
statistically signifi cant, these differences have relatively minor implications for 
fi re managers; in both cases a strong majority support periodic burning.

Changes Within Locations

Knowledge and Attitude Indices—A primary objective of this study was 
to examine the infl uence 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). A correct answer was coded as 1 while incorrect and “not 

Table 2—Between-site differences in response to quiz questions measuring knowledge about fi re management 
issues.

 Percent of respondents
  Generally Generally Not
 Location true false sure X2 Signifi cance

Wildfi res have played a signifi cant role in shaping natural forests in the western United States.
 On-site SEKI 87a 3 10 7.9 .019
  WFC 99 2 0
 Follow-up SEKI 93 2 6 2.0 .361
  WFC 97 2 2
Wildfi res usually result in the death of the majority of animals in the area.
 On-site SEKI 12 66 22 6.3 .042
  WFC 3 79 18
 Follow-up SEKI 9 71 20 2.0 .361
  WFC 7 79 13
Prescribed fi re or controlled burns effectively reduce amounts of fuel in most forests.
 On-site SEKI 70 9 21 1.6 .447
  WFC 77 4 19
 Follow-up SEKI 90 2 8 7.8 .019
  WFC 78 6 16
Prescribed fi res or controlled burns reduce the chance of high-intensity wildfi re.
 On-site SEKI 89 3 9 3.6 .162
  WFC 91 6 3
 Follow-up SEKI 91 3 6 .19 .906
  WFC 90 3 7
A history of suppressing wildfi res has increased the risk of a destructive fi re in the western United States.
 On-site SEKI 68 10 23 .54 .762
  WFC 69 12 19
 Follow-up SEKI 75 8 18 2.5 .277
  WFC 84 4 12
aThe most correct responses are indicated by italics.
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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 4). Mean knowledge scores signifi cantly increased 
among SEKI participants, while scores at the WFC remained similar.

An index was also created for attitude scores based on responses presented 
in Table 3. Each variable was recoded with a response of 1 indicating a positive 
attitude toward fi re management and 0 indicating either a negative attitude 

Table 3—Between-site differences in responses to belief statements measuring attitudes toward fi re management 
issues.

 Percent of respondents
    Don’t
 Location Agree Disagree know X2 Signifi cance

All fi res, regardless of origin, should be put out as soon as possible.
 On-site SEKI 16 78 6 2.4 .295
  WFC 9 85 6
 Follow-up SEKI 3 93 4 1.3 .511
  WFC 6 90 4
Managers should periodically burn underbrush and forest debris.
 On-site SEKI 84 3 13 1.4 .494
  WFC 82 6 12
 Follow-up SEKI 86 2 13 7.1 .027
  WFC 82 8 10
Prescribed fi res or controlled burns are too dangerous to be used.
 On-site SEKI 5 83 12 1.8 .393
  WFC 6 88 6
 Follow-up SEKI 2 93 5 4.7 .091
  WFC 6 85 9
Prescribed fi re or controlled burns should not be used because of potential health problems from smoke.
 On-site SEKI 6 81 14 .16 .920
  WFC 4 82 13
 Follow-up SEKI 3 86 12 .77 .678
  WFC 5 82 13
Thinning for fuel reduction will lead to unnecessary harvesting.
 On-site SEKI 15 51 34 2.7 .253
  WFC 19 57 24
 Follow-up SEKI 18 55 27 1.2 .538
  WFC 21 59 21

Table 4—Within location changes—Knowledge 
and attitude indices.

 Mean response
 SEKI WFC

Knowledge index
 On-site 3.81 4.10
 Follow-up 4.21 4.26
 t-statistic 5.864 1.120
 Signifi cance <.001 .267
Attitude index
 On-site 3.78 3.98
 Follow-up 4.11 4.04
 t-statistic 4.446 .414
 Signifi cance <.001 .680
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or don’t know response; responses were then summed. Each respondent re-
ceived an index score from 0 to 5 for the fi ve attitudinal statements. As with 
the knowledge indices, the WFC scores remained similar throughout the 
study period while attitudes toward fi re management improved signifi cantly 
at SEKI.

Trends in 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 par-
ticipants. 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 an-
swered 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 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 signifi cantly greater among those with lower 
initial index ratings. Specifi cally, respondents with low initial understand-
ing or support were signifi cantly more likely to experience positive shifts in 
knowledge or attitude following exposure to outreach 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 
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.

Table 5—Within location changes—Trends in participant change.

 Mean response
  SEKI WFC

Knowledge changea

 Low initial knowledge group mean changeb 1.16 1
 High initial knowledge group mean changec –0.01 –0.1
 t-statistic  8.32 2.70
 Signifi cance <.001 0.01
 Percent of respondents with positive knowledge change 
     following outreach participation 39% 31%
Attitude changea

 Low initial attitudes group mean changeb 1.44 1
 High initial attitudes group mean changec –0.12 –0.31
 t-statistic 9.29 4.78
 Signifi cance <.001 <.001
 Percent of respondents with positive attitude change 
     following outreach participation 34% 32%
a Change was calculated by pairing responses and subtracting pre-test from post-test scores.
b Initial index score was 0-3.
c Initial index score was 4-5.
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Factors Infl uencing Change
The number of outreach activities available at SEKI provides an oppor-

tunity for further exploration of the infl uence of program and participant 
characteristics on responses. Of particular interest is the infl uence that type 
of outreach experience (interactive or unidirectional) has on knowledge and 
attitude change. Certain SEKI activities (conversations with agency person-
nel, 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 unidi-
rectional. 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 rela-
tive infl uence of respondent and program characteristics on knowledge and 
attitude change (see Table 6). Independent variables in both models include 
demographics (gender, age, education, urban-rural residence), individual 
 relevance of fi re topic (as measured by amount of prior thought given to wild-
fi re), and participation in interactive activities. Because our fi ndings suggest 
initial knowledge and attitudes may infl uence participant change, each model 
also includes the appropriate on-site index (e.g., the on-site knowledge index 
is included in the knowledge change model and the on-site attitude index in 
the attitude change model). Lastly, the models also included knowledge or 
attitude variable.

F-test results indicate that both models are statistically signifi cant. Fur-
thermore, 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 signifi cantly infl uenced knowledge change, while age and 
education had signifi cant 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 identifi ed differences be-
tween urban and rural residents (Brunson and Steel 1996), residence type 
did not infl uence change in either model. Personal relevance of wildfi res had 

Table 6—Regression models testing infl uence of variables on knowledge change and attitude change at SEKI.

 Knowledge change Attitude change
 Standardized  Standardized
 coeffi cient Signifi cance coeffi cient Signifi cance

Gender
(males = 1, females = 2) –.140 .007 –.059 .240
Age –.120 .020 .136 .007
Education .080 .132 –.167 .001
Urban-rural residence –.013 .800 –.041 .412
Relevance of fi re topic .173 .001 .102 .047
Participation in interactive activities .134 .007 .045 .361
On-site knowledge index –.702 <.001 — —
Attitude change .133 .011 — —
On-site attitude index — — –.692 <.001
Knowledge change — — .106 .039
F-statistic 26.844 <.001 28.673 <.001
Adjusted R squared .500 .518
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a signifi cant effect; in both models, those who had previously thought more 
about wildfi re were more likely to experience positive change.

Participation in interactive outreach activities signifi cantly contributed 
to knowledge change; however, a corresponding infl uence on attitudes was 
not recorded. In both models, the variables with the largest infl uence on 
participant change were initial knowledge or attitudes (as measured by the 
on-site indices); standardized coeffi cients were –.702 and –.692 for on-site 
knowledge and attitude indices respectively. The negative coeffi cients refl ect 
that respondents with low initial knowledge or attitudes were signifi cantly 
more likely to experience a positive increase throughout the study period. 
Findings here demonstrate a signifi cant association between knowledge and 
attitudes even when accounting for the infl uence of other variables; partici-
pants who experienced an increase in knowledge were also signifi cantly more 
likely to experience a positive change in attitude.

Discussion

Recent policy directives require substantial public participation in develop-
ing fi re management strategies. Successful participation depends upon the 
ability of resource professionals to communicate relevant information via 
effective outreach methods. Findings presented here provide information 
about participant understanding of and attitudes toward fi re management, 
track changes following outreach participation, and assess factors that con-
tribute to knowledge and attitude change. Several important points emerge 
from this study.

First, participants had relatively high knowledge and supportive attitudes 
before exposure to outreach activities. In many cases, responses were more 
positive than had been recorded in prior studies (Cortner and others 1984, 
Loomis and others 2001, Shindler and Toman 2001). 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). Overall, responses here 
show a greater appreciation for the role of fi re, as well as an increasing rec-
ognition of the consequences of fi re suppression and the benefi cial outcomes 
of the use of prescribed fi re.

Likely contributors include recent agency emphasis on outreach promoting 
fi re and fuel management as well as media coverage that has increased in both 
volume and depth. In particular, while media stories still highlight dramatic 
fi re events, there has been increased attention paid to the factors contribut-
ing to fi re activity (e.g., long-term fi re 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 fi re and a basic acceptance of some fi re 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 communities (Shindler 
and Toman 2003, Brunson and Shindler 2004), citizens have also expressed 
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reservations with thinning treatments as a new means to conduct “business 
as usual” and increase timber harvests on public lands (Shindler and others 
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 and others 
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 impor-
tant 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 perspec-
tives among locations (Manfredo and others 1990, Brunson and Shindler 
2004), fi ndings here were generally similar across study sites. This may partly 
be an artifact of our research approach. Specifi cally, contacting individuals at 
a recreation site (outside of their community) and not at their residence po-
tentially reduces the infl uence 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 im-
portant 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 specifi c treatments will require more than general 
interpretive messages. The implementation of specifi c projects will require 
effective communication tailored to ecological and social issues at the local, 
and perhaps the neighborhood, level (Brunson and Shindler 2004).

Lastly, the data presented here demonstrate that outreach activities can 
positively infl uence 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 
infl uenced. Importantly, populations with low understanding or less support-
ive attitudes are a key target audience of agency personnel and results here 
suggest they are likely to benefi t the most from outreach activities.

Factors Infl uencing Change
A primary objective of these case studies was to assess factors that contribute 

to knowledge and attitude change. Of particular interest is the infl uence of 
interactive versus unidirectional outreach activities on participant responses. 
Within-location changes show that SEKI participants (exposed to interactive 
formats) experienced a signifi cant 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 
infl uenced by greater exposure to fi re-related information.
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The regression models also provide mixed evidence. While participation in 
interactive activities positively infl uenced knowledge change, results provide 
no evidence of a corresponding impact on attitudes. Ultimately, fi ndings 
here are suggestive but inconclusive on the infl uence 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 set of knowledge and attitude measures 
may be necessary to identify change and assess contributory factors among 
an increasingly informed public.

Regression fi ndings also provide information on additional infl uencing 
factors among SEKI respondents. Demographic variables had mixed effects; 
infl uences were either inconsistent or contradictory between the models. 
Thus, fi ndings do not suggest a particular portion of the population to target 
through communication activities. Personal relevance of fi re management had 
positive effects on knowledge and attitude change. The implication here is 
that residents in the wildland urban interface are prime candidates for out-
reach programs and messages will likely be more successful when crafted to 
demonstrate their application to local issues of concern.

Also noteworthy is the strong association between knowledge and atti-
tude change. While substantial research has identifi ed a correlation between 
knowledge and support for fi re management activities (e.g., McCool and 
Stankey 1986, Carpenter and others 1986, Shindler and Toman 2003), such 
associations are not evident for all natural resource issues. For example, at-
titudes toward clearcutting are unlikely to change simply on the basis of new 
information (Bliss 2000). The consistency of these fi ndings over time sug-
gests that outreach activities may have a greater infl uence on support toward 
fi re than other management issues. Accordingly, resource professionals may 
see greater dividends by focusing their outreach efforts to communicate the 
fi re and fuel message.

Conclusion

Effective communication is essential to building the understanding and 
support necessary for sustainable resource management. Findings here sug-
gest two basic levels of communication are useful. One is general information 
dispersal; this usually involves broad messages that can be conveyed by uni-
directional, 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 specifi c audiences. Because it is diffi cult 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 superfi cial amount of information and per-
suasive content that is seldom customized to the individual recipient” (2001, 
p. 56). However, these programs can still be benefi cial; they are typically 
inexpensive and can contribute to building awareness for important issues 
or projects (Atkin 2001, Jacobson 1999). Moreover, unidirectional activi-
ties, as demonstrated here, can positively infl uence 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. 
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 Because such outreach activities target local priorities and specifi c environ-
mental contexts, they will likely be more effective at infl uencing citizen 
understanding and acceptance (Brunson and Shindler 2004;  McCaffrey 
2004). Indeed, as citizen understanding of fi re management becomes in-
creasingly sophisticated, the fl exibility of interactive activities to provide 
context-relevant information will become even more important. Of the fac-
tors 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. As 
demonstrated here, outreach success is not only a result of the information pro-
vided but also the method of delivery. Indeed, “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 fi re  issues (Shelby and 
Speaker 1990). As fi ndings here suggest, managers can use this leadership 
role to infl uence public understanding and generate positive attitudes for 
management activities.
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