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ABSTRACT 

The goal of this study was to add to our scientific knowledge about best practices for 

environmental risk communication, while producing applied materials for managers and 

stakeholders. I used a quasi-experimental pre-/post-test design to examine how two 

differently framed messages about wildfire projections for the northern Rocky Mountains 

influence attitudes about management actions. Current research has identified gain and loss 

frames as a needed area of study in climate change communication, as both frames have led 

to increases in perception of environmental problem severity, but it remains unclear how 

frames will influence attitudes, intentions and behavior (Spence & Pidgeon, 2010). 

Participants were randomly assigned to a treatment group and asked to review an on-line 

flyer presenting information about increasing wildland fire risk in the northern Rocky 

Mountains and risk reduction actions. One treatment flyer presented positive outcomes of 

taking action (gain frame), while the other presented negative outcomes of not taking action 

(loss frame). Participants completed on-line questionnaires assessing their attitudes and the 

thoughts they had when viewing the flyers. I hypothesized that loss framed messages would 

lead to deeper cognitive processing and therefore more positive attitudes. 

This study contributes to our theoretical understanding of framing effects on attitudes 

by showing a significant effect of frame type on cognitive processing. Participants in this 

study engaged in deeper cognitive processing after reading the loss framed treatment flyer. 

However, my results did not indicate that either frame was effective at influencing attitudes 

about wildland fire management. Despite the impact of the loss frame on cognitive 

processing, other studies indicate that using a gain frame is more likely to influence 

attitudes. My results call into question whether effects of framing are likely to be substantial 
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in the context of wildland fire. Nevertheless, this study can contribute to our understanding 

of existing attitudes by providing data on current levels of support for a variety of 

management actions, which range from fuel reduction to community policies.   

The summary report of this study (Appendix A) provides a description of 

participants’ attitudes about management, a short description of the communication 

techniques used in the flyer, and recommendations gathered from the literature advocating 

the use of gain framed information. This summary and the gain flyer will be made available 

to managers and stakeholders. 
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Chapter 1: INTRODUCTION 

PROBLEM STATEMENT 

The climate change communication field has grown substantially in recent years and 

now journal articles, research centers and books are devoted to the topic. However, articles 

recommending climate change communication best practices are more available than 

research testing the effectiveness of these practices. The lack of empirical evidence for these 

recommendations shows a general assumption that communication techniques have the 

same effect across various fields and topics (Spence & Pidgeon, 2010). This assumption 

could result in messages being ignored, or worse, rejected since the actual effect of a 

technique can vary given the topic and audience. With a topic as politicized as climate 

change, inappropriate messages could further the confusion and division surrounding the 

issue (Nisbet, 2009), and exposing the public to ineffective messages could be 

counterproductive.  

Climate change is a challenging topic to communicate because of the global scale of 

the problem, its abstract or remote impacts, the politicized attributions of its cause, and the 

complexity and uncertainty of predictions (Moser, 2010; Nisbet, 2009). For example, 

readers of a message may argue that their personal actions could not affect a global problem, 

that climate change will have no direct personal impact, or that the issue of climate change is 

too complex and not well enough understood for them to take meaningful action. In addition 

to focusing on local and personal impacts of climate change, one way to address these 

communication challenges is to include information about the positive social consequences 

of collective actions, which could help prevent the reader from dismissing the effect he or 

she might have (Dunwoody, 2007). Furthermore, communication materials should be 
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appealing to the reader and easy to understand, which is often achieved by including 

narratives and supplementing scientific facts with examples and photos (Moser, 2010). 

Some communication campaigns focus on the worst possible outcomes in the hopes 

that this will trigger a response from the reader to take action. However, Moser (2007) 

cautioned that fear appeals may change levels of concern, but if not designed carefully will 

not translate this concern into behavior change. For instance, people may not act if they 

believe that they cannot successfully take action, regardless of their level of concern about 

the problem. To address this problem, Markowitz and Shariff (2012) suggest focusing on 

costs imposed on future generations, highlighting positive social norms, and using positive 

emotional appeals to hope, pride, and gratitude. Moser (2007, p. 70) provides specific 

recommendations to help increase the persuasiveness of the message in generating persistent 

attitude change, arguing that readers should 

 feel personally vulnerable to the risk; 
 have useful and very specific information about possible 

precautionary actions; 
 positively appraise their own ability (self-efficacy) to carry out 

the actions; 
 feel the suggested actions will effectively solve the problem 

(response efficacy); 
 believe the cost associated with taking precautionary action is 

low or acceptable; 
 view the reward for not taking action as unappealing; and 
 consciously and carefully process threat information (i.e., 

engage in central/systematic processing as opposed to 
peripheral/heuristic information processing) 

 

These recommendations should be incorporated in treatment material design when 

testing specific communication practices. By incorporating techniques known to be 
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successful, we can test the effectiveness of new techniques in expanding our ability to create 

persuasive messages.   

Although research on climate change is still relatively new, we can develop targeted 

environmental communication experiments by reviewing results of empirical studies from 

communication interventions about topics that share some similarities with climate change 

as a societal risk. One field to which climate change communicators have been looking for 

guidance is health communication, since both health and climate change contain aspects of 

risk and uncertainty. For example, studies by Morton, Rabinovich, Marshall, and 

Bretschneider (2011), Nerlich, Koteyo, and Brown (2010), and Spence and Pidgeon (2010) 

all were guided by health communication studies in designing experiments to test effective 

ways to present uncertain information, focusing on impacts of climate change. Some studies 

are applying these health communication techniques to climate change communication by 

focusing on how climate change will impact public health issues (Maibach, Nisbet, Baldwin, 

Akerlof, & Diao, 2010) 

Focusing on certain aspects of a topic is a communication technique called framing. 

Framing is used to define problems, diagnose causes, make moral judgments, and suggest 

remedies (Entman, 1993). Nisbet (2009) argued that all information has been framed by 

communicators, either intentionally or intuitively, because the act of choosing what to say 

and how to say it is not necessarily a selective decision made by the communicator. In health 

communication, one frame type that is used intentionally for specific audiences is gain/loss 

framing (Rothman, Bartels, Wlaschin, & Salovey, 2006). A gain frame focuses on positive 

outcomes of taking an action, which may be positive results or avoidance of negative results. 
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In contrast, a loss frame focuses on the negative outcomes of not taking an action, which 

may be negative results that will happen or positive results that will not happen (Rothman et 

al., 2006). For example the statement, “If you carpool to work, you will lower your carbon 

footprint,” is a gain frame, while the corresponding statement, “If you don’t carpool to work, 

you won’t lower your carbon footprint,” is a loss frame. While there are many other types of 

frames, this study examined the effect of gain and loss frames because effects of this 

framing technique are not well understood and should be theoretically developed.   

While recent climate change communication studies on framing have focused on 

general impacts of climate change (Morton et al., 2011), the topic of sea level rise (Spence 

& Pidgeon, 2010), health impacts (Maibach et al., 2010) or a combination of frames (Myers, 

Nisbet, Maibach, & Leiserowitz, 2012), this study focused on the impact of wildfire. 

Climate change impacts in the northern Rocky Mountains include changes in water 

availability and forest regeneration that would, when coupled with predictions for more 

frequent wildfire, increase the likelihood of larger, more intense fires and smoke 

(Westerling, Hidalgo, Cayan, & Swetnam, 2006). 

PURPOSE OF STUDY  

Due to the direct impact of climate change on lifestyles and communities, it is 

important to share scientific predictions with the people who will be affected by these 

hazards.  As more information becomes available, residents and policy-makers should be 

considering policies to adapt to these changing conditions (Nisbet, 2009). Since most 

climate change impacts are described for large regions, it may be challenging for local areas 

to identify local-scale actions that can increase their preparedness. Vulnerability and 
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adaptive capacity assessments can help with this process, but as of spring 2012 these 

assessments had not been completed for the state of Idaho.  When these assessments are 

completed, land managers can implement management actions that address climate change 

impacts at the local-scale.  

This study contributes to the debate on how best to encourage individual and 

community preparedness planning by testing the effect of gain and loss communication 

strategies on public perceptions. Climate change communication is a new arena in which 

social science theories can be developed and tested. The results of this experiment expand 

our knowledge of this growing field by applying techniques from related areas of 

communication study. Specifically, this experiment tested existing predictions about the 

effect of gain and loss message framing on audiences’ attitudes about wildfire adaptation 

and mitigation actions. The materials created for this study presented current projections for 

wildfire as influenced by climate change in the northern Rockies. The materials were 

designed to be used by either land managers or community leaders to raise awareness of 

actions that could reduce wildland fire risk. This regional information takes the next step 

from previous climate change communication research, which has tended to study how 

general environmental actions, such as recycling, are, or are not, prompted by climate 

change messages. Instead, this study’s regional information focused on adaptation and 

mitigation actions that would be locally relevant, and if applied, would increase community 

preparedness, such as developing defensible space guidelines. In the future, this type of 

communication intervention could be targeted to communities identified in vulnerability 

assessments. Results from this study will help land managers tailor community-specific 

adaptation messages about anticipated forest-related projections in wildland fire risk.  
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This experiment tested the impact of treatments employing gain/loss framed 

information on attitudes about wildland fire management actions. The study provided 

participants with access to regional projections about climate change and related forest 

health conditions. Thus, in addition to contributing to climate change communication theory, 

materials created for this study can be used by managers or stakeholders to distribute results, 

start conversations with other managers, and raise public awareness of forest projections. By 

engaging residents in the Northern Rockies with this research, the treatment materials may 

contribute to the support and acceptance of adaptation strategies that increase community 

preparedness for wildfire. Results could aid managers in understanding how the public 

views adaptation strategies, and the materials developed using best practices for 

communication could be posted on the National Wildfire Coordinating Group website, used 

as materials for the developing Northern Rockies Fire Science Network library exchange 

program, or distributed by managers to their stakeholders.   

THEORETICAL PERSPECTIVE  

Framing 

Frames are used as storylines to develop how an issue is understood, including what 

actions should be taken and who is responsible (Nisbet, 2009). Audiences use frames to 

make sense of and discuss information, while experts use frames to simplify technical 

details and journalists use frames to make a topic appealing and interesting (Nisbet, 2009). 

Frames do not always influence the reader in the way that a communicator intends because 

readers interact with the information and may selectively focus on frames that are more 

important to them due to preexisting values or perceptions (Entman, 1993; Maibach et al., 

2010). Several types of frames have been used in climate change communication. For 
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example, climate change advocates may choose to use a social development frame, while 

climate change contrarians may choose to use a frame like “runaway science” (Nisbet, 

2009).  

Levin, Schneider, and Gaeth (1998) defined three types of framing that influence 

decision makers: attribute framing, goal framing, and risky choice framing. Attribute 

framing uses a single characteristic of an object or event to focus the evaluation of the 

information (Levin et al., 1998). The effect of this type of framing is measured by a 

comparison of the appeal of the item when the chosen attribute is presented with a negative 

versus a positive frame. Levin et al. (1998) used an example from a study on beef, where 

individuals rated beef labeled 75% lean as better tasting than beef labeled 25% fat.  In 

climate change communication an example would be “Delayed first frost dates will make 

autumn seem longer” and “Delayed first frost dates will make winter seem shorter.” 

Goal framing uses outcomes of behavior to change how actions are valued, rather 

than focusing on levels of risk, which occurs in risky choice framing, or a single 

characteristic, which occurs in attribute framing (Levin et al., 1998). In goal framing, the 

positive frame is a gain frame, in which there is a positive outcome of a behavior, and the 

negative frame is a loss frame, in which there is a negative outcome of a behavior. 

Following the example above, information persuading people to eat leaner beef could use 

the gain frame “If you eat lean beef you will reduce your fat intake” or the loss frame, “If 

you don’t eat lean beef, you won’t reduce your fat intake.” An example of goal framing in 

climate change communication is illustrated by frames in a study by Spence and Pidgeon 

(2010), where the authors used as the gain frame, “By mitigating climate change, we can 
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prevent further increases in winter floods to maritime regions and flash floods throughout 

Europe”  and “Without mitigating climate change, we will see further increases in winter 

floods in maritime regions and flash floods throughout Europe” as the loss frame. Gain and 

loss frames are techniques used in both goal framing and risking choice framing.  

Gain and loss frames were first studied in the development of prospect theory, which 

was created to explain how choices were made under uncertainty (Tversky & Kahneman, 

1992). The main proposition of this theory is that, when given a set of choices that includes 

aspects of risk and uncertainty, the decision maker will assess values of potential outcomes 

and make a decision with the greatest potential for gains (Tversky & Kahneman, 1992). 

Gains are perceived as outcomes with a higher value, while losses are perceived as outcomes 

with a lower value. Tversky and Kahneman (1992) focused on how the presentation of 

outcomes that are factually equivalent, but have been framed deliberately by the 

communicator, can shift which outcome the decision maker prefers.  A framing effect occurs 

when decision makers show a preference for one frame, despite the fact that both frames 

present equivalent outcomes (Tversky & Kahneman, 1992). Prospect theory predicts that 

high probability, or sure, choices will result in risk aversion for gains and risk seeking for 

losses, and low probability, or risky, choices will result in risk seeking for gains and risk 

aversion for losses. The Asian disease example (Kühberger & Tanner, 2010) supports this 

prediction. Participants are asked to choose between two programs to respond to a disease 

that, without action, is expected to kill 600 people.  
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In the positively framed version of the task the sure and risky options are 
described in terms of gains: 

If Program A is adopted, 200 people will be saved. 

If program B is adopted, there is a 1/3 probability that 600 people will 
be saved, and a 2/3 probability that no people will be saved. 

In the negatively framed version the same options are described in terms of 
losses: 

If Program C is adopted, 400 people will die. 

If Program D is adopted, there is a 1/3 probability that nobody will 
die, and a 2/3 probability that 600 people will die.  

It is important to recognize that Programs A and C are equivalent, while B and D are 

equivalent. However choices vary depending on the frame. Specifically, when asked to 

choose between Program A or Program B, decision makers tended to prefer choice A, but 

when asked to choose between Program C or Program D, decision makers tended to prefer 

choice D (Kühberger & Tanner, 2010).  In other words, people are willing to take risks in 

order to avoid negative outcomes, but are cautious when seeking positive outcomes. Due to 

this component of risk, prospect theory is commonly used to examine the effects of risky 

choice frames.  

An example of risky choice framing using gain and loss framing in climate change 

communication can be illustrated by frames used by Morton et al. (2011), where the authors 

used “It is 20% likely that global warming of 2C will not cause abrupt and severe changes 

to regional weather patterns such as monsoons or the El Niño,” for the gain frame  and “It is 

80% likely that global warming of 2C will cause abrupt and severe changes to regional 

weather patterns such as monsoons or the El Niño,” for the loss frame. 
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Based on prospect theory, loss frames should be more persuasive when individuals 

believe a behavior has a moderate risk of negative outcomes, while gain frames should be 

more persuasive when individuals believe a behavior has low risk of negative outcomes 

(Rothman et al., 2006). Using prevention and detection behaviors to explain impacts 

associated with gain and loss frames is called the Rothman et al. (2006) framework. This 

framework was developed because results in framing research are highly dependent on the 

type of behavior being studied. In health communication, gain frames should be more 

effective for messages about prevention behaviors and loss frames should be more effective 

for messages about detection behaviors. Prevention behaviors are considered cautious 

actions, since they remove risk. On the other hand, detection behaviors are considered risky 

actions, because a person can find out that s/he is sick.  

These predictions are supported by a study on sunscreen use, a prevention behavior, 

which tested the effect of gain or loss framed information on attitudes, intention and 

behavior (Detweiler, Bedell, Salovey, Pronin, & Rothman, 1999). In this study, individuals 

who received a gain-framed brochure about skin cancer were more likely to seek out free 

sunscreen samples than individuals who had received a loss-framed brochure. Additionally, 

research on breast self-examinations, a detection behavior, showed that loss frames led to 

higher levels of behavioral intention after participants reviewed brochures and higher rates 

of self-reported breast self-exams four months later (Meyerowitz & Chaiken, 1987). This 

study also showed that the loss-framed brochure resulted in the highest measures of self-

efficacy among participants. The authors proposed that the loss frame was more effective 

because it shifted participants’ views from seeing themselves as healthy to recognizing that 

they might not be healthy.   



11 
 

While health communication focuses on prevention or detection behavior, I focused 

on adaptation and mitigation actions, which are considered equivalent to preventive 

behaviors (Spence & Pidgeon, 2010). An adaptation action is a change made in a human or 

natural system to moderate negative effects or exploit positive effects of a stimulus (IPCC, 

2007). For example, an adaptation to higher average temperatures could be the increased use 

of air conditioners in homes. A mitigation action is a change made by humans to stop or 

reduce the stimuli contributing to the risk (IPCC, 2007). For example, a mitigation response 

to high green house gas emissions could be new emission regulations for vehicles. Few 

studies have tested the effectiveness of communicating climate change adaptation strategies, 

despite the clear need for this research (Moser, 2010; Pidgeon & Fischhoff, 2011). To 

address this need, a recent study by Spence and Pidgeon (2010) examined how gain/loss 

frames and local/global frames influenced knowledge about climate change impacts among 

British citizens. The authors considered both climate change adaptation and mitigation 

actions as comparable to preventative health behaviors, and their results supported the 

hypothesis that gain frames were more effective messages.   

Issue Involvement and Message Processing 

Some health communication studies have also considered how level of issue 

involvement and cognitive processing might influence framing effects. Issue involvement is 

defined as how relevant and important a topic is to an individual; high levels of involvement 

lead to elaborate processing of information about the topic (Kokkinaki & Lunt, 1997). For 

example, in the study on sunscreen use by Detweiler et al. (1999), the authors considered the 

entire sample to be highly involved because the study took place at a beach. While this did 

not allow for comparisons between high involvement and low involvement participants, the 
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authors hypothesized that the high level of involvement increased the salience of the topic 

and their messages were therefore carefully considered.   

In the Elaboration Likelihood Model, or ELM, cognitive processing is divided into 

central processing, in which information is carefully considered, and peripheral processing, 

in which information is superficially considered and non-informational aspects play a major 

role in attitude change (Rucker & Petty, 2006). Central processing is dependent on a 

participant’s motivation and ability to consider the information, and persuasive effects 

require focused, strong arguments. Peripheral processing relies more on cues, such as the 

source of the information or number of arguments. While central processing can lead to a 

long-term attitude change, peripheral processing can change attitudes in the short term, but 

such changes are not enduring.  

Meyers-Levy and Maheswaran (2004) found evidence that individuals involved with 

an issue will process the message more centrally, and the authors suggest that loss frames 

will be more effective with these people. This prediction is based on the idea that negatively 

worded arguments are given greater weight during judgment formation and are thus always 

stronger than positively worded arguments (Rothman et al., 2006). Thus, while attitude 

change is unlikely for people with high issue involvement and strong prior attitudes, loss 

framing may have the greatest chance of success with this group. 

However, other studies present seemingly contradictory results regarding which 

frame has a stronger influence with highly involved participants. Millar and Millar (2000) 

found that highly involved participants scored higher on cognitive thought listing exercises, 

indicating more central processing, and that these participants had higher behavioral 
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intention after exposure to gain framed messages. Conversely, Maheswaran and Meyers-

Levy (1990) found that participants with high involvement, and high cognition scores, had 

higher levels of behavioral intention in a loss frame treatment. These apparently 

contradictory findings may be attributed to the different behaviors under study. Millar and 

Millar were studying safe driving behavior, which can be considered a cautious, or 

preventative, behavior. Maheswaran and Meyers-Levy, on the other hand, presented 

information on a blood test that would be considered a risky behavior in prospect theory. 

Therefore, despite the first study’s support for use of gain frames and the second study’s 

support for loss frames, both of these studies actually support the prospect theory hypothesis 

that gains will be more effective at promoting cautious actions, while losses will be more 

effective at promoting risky actions. Millar and Millar (2000) also proposed that lower 

levels of processing among low involvement participants could have minimized the framing 

effect. Thus, participants with high involvement should show a large increase in either a 

gain frame or loss frame, but which frame type is more effective will depend on whether the 

action is perceived as a risky or a cautious action.  Since I focused on cautious actions, based 

on these predictions, the loss frame should have a greater effect on involved participants.  

I assumed study participants were engaging in central processing when viewing the 

informational materials I supplied, because they were asked to carefully review the 

treatment materials, and people who were not interested likely never completed the survey. 

Nevertheless, I included questions measuring the depth of cognitive processing, since I 

believed one of the two samples in the study would have higher levels of involvement, as 

explained in the methods section. I assumed these highly involved participants would have 

stronger prior attitudes about management actions and therefore less attitudinal change than 
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less involved participants. By their very definition, strong attitudes are hard to change 

(Krosnick & Petty, 1995). One reason strong attitudes are resistant to change is that as a 

person becomes more knowledgeable s/he develops support for the pre-existing viewpoint. 

Furthermore, people find information that supports their prior attitudes to be more 

compelling and easier to remember. I designed my treatment materials carefully in order to 

present strong arguments that could counter pre-existing negative attitudes toward 

adaptation and mitigation actions.  

HYPOTHESES 

Elaboration Likelihood Model guided my predictions about how people would 

elaborate and evaluate messages. Although I hypothesized an overall main effect such that 

the loss frame would outperform the gain frame, ELM provided specific hypotheses for 

participants who exhibited high and low levels of cognitive processing of messages 

(elaboration), as measured with a thought listing exercise. Table 1.1 lists the nine hypotheses 

tested in this experiment and the following paragraphs explain how and why predictions 

varied with treatment exposure and the level of issue involvement.  
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Table  1.1: Hypotheses 

H1: Both gain and loss framed treatment materials will increase participants’ support for 
management actions to reduce fire risk when compared to the control group. 

H2: Participants with high issue involvement scores and positive prior attitudes will have a 
higher level of support in the loss frame than the gain frame. 

H3: Participants with low issue involvement scores will have a higher level of support in the 
gain frame than the loss frame. 

H4: The proportion of participants whose thoughts elicited by the messages show high 
cognitive depth will be higher with increasing scores of issue involvement.   

H5: The proportion of participants whose thoughts elicited by the messages show negative 
valence will be higher with increasing scores of issue involvement. 

H6: The proportion of participants whose thoughts elicited by the messages show personally 
relevant elaborations will be higher with increasing scores of issue involvement. 

H7: The proportion of participants whose thoughts elicited by the messages show high 
cognitive depth will be higher in the loss frame. 

H8: The proportion of participants whose thoughts elicited by the messages show negative 
valence will be higher in the loss frame. 

H9: The proportion of participants whose thoughts elicited by the messages show personally 
relevant elaborations will be higher in the loss frame. 

 

Both the gain and loss frame were expected to generate increases in positive attitudes 

for management actions when compared to the control group (hypothesis 1). The 

information presentation in the treatment would be compelling enough to cause participants 

to engage in central processing, which should then lead to attitude change (Petty & 

Cacioppo, 1986).  
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Individuals who are highly involved with an issue or who have strong prior attitudes 

are less likely to be influenced by persuasive messages (Petty & Wegner, 1998). For highly 

involved participants whose prior attitudes were strongly positive, I expected a ceiling effect 

because there is little room for strong positive attitudes to become strengthened. Participants 

whose prior attitudes were strongly negative were expected to counter-argue the messages 

and therefore exhibit no change in support for management actions. Apart from these overall 

main effects of strong prior attitudes, Maheswaran and Meyers-Levy (1990) predicted that 

high involvement participants would be more persuaded by the loss frame, and low 

involvement participants would be more persuaded by the gain frame. As noted above, I 

hypothesized that this prediction would hold true for this study. Highly involved participants 

with positive prior attitudes were expected to exhibit a larger increase in support in the loss 

frame (hypothesis 2) because ‒ although these participants already understand the positive 

and negative outcomes ‒ focusing on the negative outcomes should lead them to want to 

avoid personal risk. Participants with low issue involvement, regardless of the valence of 

their prior attitude, were expected to exhibit the largest increase in support in the gain frame 

(hypothesis 3), because these participants would not have as much prior experience or 

knowledge with the topic and would focus on the positive messages of the gain frame. A 

visual representation of hypotheses 2 and 3 is shown in Figure 1.1. 
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 Hypothesis 2 Hypothesis 3 

Prior attitude: Positive High Involvement Low Involvement 

Gain Frame  

Loss Frame  

Control Group No change No change 

Prior attitude: Negative High Involvement Low Involvement 

Gain Frame No change 

Loss Frame No change 

Control Group No change No change 

Figure  1.1: Visualization of hypotheses 2 and 3. I predicted that changes in attitudes are 
affected by frame type, level of involvement, and prior attitudes about wildland fire 
management.  Arrows indicate increases in support. 

 

The generation of message-related thoughts, as opposed to simple evaluative 

thoughts, is used to serve as an indicator of depth of cognitive processing (Chaiken, 1980). 

Participants with high issue involvement exhibit deeper processing of messages than low 

issue involvement participants (Maheswaran & Meyers-Levy, 1990). Participants who have 

high issue involvement are more likely to be knowledgeable about the pros and cons of 

suggested management actions. I believe that participants with high issue involvement are 

more likely to be critical of the management actions than participants with low issue 

involvement scores.  Additionally, highly involved participants’ familiarity with the topic 

makes it likely that they will make connections between the management actions the flyer 

suggests and participants’ own lives. This leads to the hypotheses that higher scores on issue 

involvement would lead to higher scores on depth of cognitive processing (hypothesis 4), 

more negatively valenced thoughts elicited by the messages (hypothesis 5), and more 

personally relevant elaboration of the message topic (hypothesis 6).   
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Since previous studies have found that negatively worded arguments can lead to 

greater processing during decision making, I predicted that the loss frame would lead to 

more cognitive depth of elaborations (hypothesis 7) (Rothman et al., 2006). I hypothesized 

that the loss frame would lead to more thoughts that were negatively valenced (hypothesis 8) 

because the loss frame presented the negative outcomes of inaction. I predicted that 

participants in the loss treatment would express more negative thoughts, while participants 

in the gain treatment would express more positive thoughts. The negative focus of the loss 

frame may trigger participants to carefully consider how they might be negatively impacted. 

Thus I also predicted that the loss frame would result in more personally relevant 

elaboration (hypothesis 9). 

KEY VARIABLES 

The independent variables in this study were the gain or loss framed treatment 

materials about wildland fire risk, issue involvement, and prior attitudes about wildland fire 

management (Table 1.2). Gain framed materials focused on the positive outcomes of taking 

risk reduction management actions, while loss framed materials focused on the negative 

outcomes of not taking action. The dependent variables were post-test attitudes about 

wildland fire management, valence of thoughts about treatment materials, depth of cognition 

about treatment materials, and presence of thoughts indicating evidence of personally 

relevant elaboration about treatment materials. 
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Table  1.2: Variable definitions and uses  

Variable and survey 
questions 

Definition How I used this 
information 

Treatment 
Gain or loss framed flyers 
 
 

Outcomes of wildfire risk 
reduction actions presented 
as either positives or 
negatives 

To evaluate the influence of 
outcome focus in changes 
attitudes about wildland fire 
management 

Independent Variable 
Issue involvement 

Q3, Q4, Q5 

The level of issue 
involvement of the 
participant, determined by 
scores on knowledge, 
interest, and efforts to reduce 
wildland risk  

To evaluate the influence of 
issue involvement on 
attitude change in relation to 
argument type 

Independent Variable 
Wildland fire attitudes (pre-
test) 

Q10 item 1-10 

Participants’ level of support 
toward wildland fire 
management actions prior to 
reading treatment materials 

To assess the efficacy of the 
treatment on increasing 
positive attitudes about 
wildland fire management  

Dependent Variable 
Wildland fire management 
attitudes (post-test) 

Q10 item 1-10 

Participants’ level of support 
toward wildland fire 
management actions after 
reading the treatment 
materials 

To assess changes in 
attitudes from before and 
after the treatment 

Dependent Variable 
Valence of thoughts (post-
test) 

Q2 thought listing exercise 

Participants’ overall negative 
or positive thoughts after 
reading the treatment 
materials 

To assess how positively or 
negatively the participant 
evaluated the treatment 
materials 

Dependent Variable 
Depth of cognition (post-
test) 

Q2 thought listing exercise 

Participants’ level of 
cognitive processing after 
reading the treatment 
materials 

To assess how extensively 
the participant processed the 
treatment materials 

Dependent Variable 
Personally relevant 
elaboration (post-test) 

Q2 thought listing exercise 

Participants’ thoughts about 
personal connections to the 
content in the treatment 
materials.  

To assess how the 
participant elaborated on the 
treatment materials in ways 
that link to personal life or 
prior cognitive structures 
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Chapter 2:  Methods 

STUDY DESIGN  

This study tested which treatment, gain-framed information or loss-framed 

information, was more effective at increasing support for management actions addressing 

the projected changes in wildland fire risks in the northern Rocky Mountains.  I used a 

quasi-experimental quantitative approach with a pre-test/post-test survey design.  Each 

treatment group was exposed to one of two versions of a flyer to assess if gain or loss frames 

were more effective at increasing support for fire adaptation and mitigation actions, and 

these were compared to control groups who did not receive either version of the flyer. The 

study sampled from two populations (as explained below), one of which was a panel, in 

which the same individuals completed pre-tests and post-tests (Sample 1); the other 

population was sampled in a cross-sectional design, with different individuals completing 

the pre-test and post-test (Sample 2). These design differences meant that different statistical 

analyses were used to test hypotheses for each sample. Specifically, I could only look at 

attitude change with Sample 1, because such analysis required matched pre- and post-test 

data. 

PARTICIPANTS 

The population for this study was U.S. residents living in northern Rocky Mountain 

states, represented by Idaho and Montana. The sample frame consisted of two different 

populations (Sample 1 and Sample 2) to test the effectiveness of the treatments on attitudes 

about wildfire management. Sample 1 participants had previously participated in a Joint Fire 

Science Program funded study, indicated they would be interested in participating in 

additional studies on wildfire, and had provided an email address (n=574). Sample 2 
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participants were members of the online panel Amazon Mechanical Turk; these participants 

had not expressed specific interest in wildfire research. This second sample was added to the 

research design to elicit responses from individuals with lower levels of issue involvement 

with the topic of wildland fire. Since the goal of this study was to understand how 

individuals are persuaded by different messages, the second sample permitted me to account 

for the effect of presumed higher issue involvement with the topic of wildfire among Sample 

1.  

The goal was to have a total sample size of 1,000 participants, with 500 participants 

from each sample population. Since the total population of Idaho and Montana is 

approximately 2,500,000 people I required 384 responses from both the high involvement 

and low involvement populations to achieve a 95% confidence interval with a margin of 

error of  5% (Bartlett, Kotrlik, & Higgins, 2001). Since the high involvement population 

had indicated interest in wildfire research, I was anticipating a high response rate of 80%, or 

400 responses. The low involvement participants (Sample 2) were selected using a quota 

sample, which was set at 200 for the gain frame, 200 for the loss frame, and 50 for the 

control group. I attempted to control for incomplete surveys by setting the quota (n=500) 

above the needed 384 responses (Table 2.1).  
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Table  2.1: Experimental design and sample sizes 

Sample 1: Participants interested in wildfire research1  

 Sample size Time of administration 

Requested Completed Oct. 9 – 
Nov. 4, 
2012 

 Nov. 7 – 26, 2012 

Control pre-test and 
post-test  

n= 100 n= 39 Survey  Survey 

Pre-test, treatment 1, 
and post-test          

n= 200 n= 56 Survey Treatment 1 Survey 

Pre-test, treatment 2, 
and post-test        

n= 200 n= 60 Survey Treatment 2 Survey 

Sample 2: Amazon Mechanical Turk (Online panel) 

 Sample size Time of administration 

Requested Completed Oct. 9 – 
24, 2012 

 Nov. 7 – Dec. 24, 2012 

Pre-test only  n=50 n= 48 Survey   

Treatment 1 and 
post-test  

n= 200 n= 117  Treatment 1 Survey 

Treatment 2 and 
post-test  

n= 200 n= 114  Treatment 2 Survey 

Control post-test 
only  

n=50 n= 46   Survey 

                                                            
1 The original sample size for participants in the Northern Rockies was a 6,000 with a response rate of 28%. 
This study allowed participants to complete a paper or online survey, 967 or 60% participants completed the 
survey online (Blades & Hall, 2012). Of these online participants, 574 indicated they would be willing to 
participate in additional wildland survey research.  
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Sample 1 participants were sent a personalized email cover letter (Appendix B) 

asking if they were willing to participate in the study, provided with a random unique 

identifier and given a link to the survey website. This sample of participants was entered to 

win one of three $100 gift cards upon completion of the post-test survey.  

For Sample 2 participants, a cover letter was posted on the Amazon Mechanical Turk 

website (www.mturk.com), along with a link to the online survey (Appendix C). Participants 

entered the code that appeared on the last page of the survey to receive a small payment 

($0.50) for their participation. These payments required approval to insure that the 

participant had actually completed the survey. The online panel allowed me to limit 

participant involvement to U.S. citizens, and additional instructions limited participation to 

residents of Idaho, Montana, Washington and Wyoming. I assumed that the pre-test 

(control) results would be representative of the population of participants on Amazon 

Mechanical Turk because, as noted above, a panel design using the same participants in a 

pre-test and post-test was not possible with the online population.  

TREATMENT 

Treatment materials addressed environmental risk communication needs identified 

by Moser (2010), including the need for audience-specific messages, effective use of visual 

information, and communication of adaptation strategies. Treatment materials were designed 

as a 8.5” X 11” letter-size flyer written for an audience of permanent homeowners living in 

the northern Rocky Mountains. The flyer was posted on a webpage in pdf format for 

participants to review. Flyer content focused on factors leading to increased wildfire risk and 
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adaptation and mitigation actions at the landscape, community and personal level that could 

reduce risk. Each point of information was accompanied by a photo to insure visual-verbal 

overlap. Flyers had approximately 330 total words, with sentences averaging 25 words each.  

Information on the flyer was taken from recent white paper publications about 

wildland fire and forest changes in the northwestern United States and actions that can be 

taken to reduce risk from wildland fire. Information was also drawn from peer reviewed 

journal articles and government reports; a website at the bottom of the flyer directed 

participants to a list of these sources. This list of sources can be found in Appendix D. 

Treatment materials highlighted three areas contributing to increasing wildfire risk: 

changes in precipitation patterns, increased fire fuels from beetle killed trees, and increased 

development in the wildland-urban interface. Land managers’ actions focused on fuel 

reduction actions (e.g., controlled burns and mechanical thinning). Community actions 

suggested developing and maintain a Community Wildfire Protection Plan (CWPP) and 

developing ordinances for vegetation removal on private property. Finally, household 

actions focused on creating defensible space around homes and individual wildfire 

emergency plans. 

Once layout and text were completed for the gain frame (positive outcomes; 

Appendix E) the actions section of the flyer was reworded to highlight the negative 

outcomes of not taking action (loss frame; Appendix F). This ensured that all other design 

elements remained constant for each flyer.  
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PROCEDURES 

Survey Administration 

Sample 1 participants received the initial cover letter email on October 9, 2012. Two 

weeks after the initial email, participants were sent a reminder email following the modified 

Tailored Design Method by Dillman, Smyth, and Christian (2009). On November 6, 2012, 

participants received an email requesting participation in the post-test, a reminder of their 

unique identifier number and a link to their post-test survey assignment. This link instructed 

the participants to carefully review the treatment materials provided before starting the 

survey questions. Participants were randomly assigned to either one of two treatment groups 

or to the control group. Two weeks after this initial email, participants were sent a reminder 

email.  

Sample 2 participants were recruited starting on October 9, 2012, when the cover 

letter request appeared on the online panel website. This request was closed on October 24, 

2012, when the pre-test control quota was filled. On November 6, 2012, three new tasks 

were posted, one for teach treatment and one for the post-test control group. Potential 

participants were only eligible to complete one of these tasks.  This request was closed on 

December 24, 2012, due to the time that had lapsed since the task had been posted. These 

quotas were not completely filled, as shown in Table 3.  

All participants completed the survey from the same survey website for their 

treatment group. After the initial screening question for state of residence, participants were 

instructed to carefully review the information on the flyer and consider how the information 

was relevant to them personally and their communities. Participants were told to click on a 
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photo of the flyer that would take them to a larger version in a new window (Appendix E or 

F). After reading the flyer, participants returned to their survey window to complete the 

survey questions.  

Survey Measures 

The independent variable in this study is the frame type. The gain frame emphasized 

the benefits of completing community and landscape level management actions. The loss 

frame emphasized the costs associated with not completing these actions. The survey 

assessed participant issue involvement with wildland fire by measuring perceived 

knowledge about wildland fire management, interest in management, and activity with 

efforts to reduce risk. A thought listing exercise was used to assess levels of cognitive 

processing including cognitive depth of thoughts, valence of thoughts, and personally 

relevant elaboration (Appendix G, questions 2-3).  

The dependent variable is attitude about wildland fire management actions, which 

was measured as levels of support for various actions that could be taken at the landscape, 

community, and personal levels (Table 2.2). Other potentially confounding demographic 

variable were also measured, including age, gender, income, education and political 

affiliation (Appendix G, questions 11-21). Table 2.3 shows these variables, hypotheses and 

statistical tests used to test these hypotheses.  
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Table  2.2: Attitude items about wildland fire management (survey question #10).  

Prescribed fire on public lands in my county. 

Selective thinning on public lands in my county. 

Community education programs about family wildfire plans. 

Fire breaks around my community. 

Livestock grazing on public lands to reduce fire fuels. 

Mandatory review of my community's Wildfire Protection Plan (CWPP) every 3 years. 

Defensible space guidelines in my community. 

Mandatory defensible space ordinances in my community. 

Fire-safety building guidelines in my community. 

Mandatory fire-safety building ordinances in my community. 

Note: 7-point Likert-type scale, where 1 = strongly support and 7 = strongly oppose 

Table  2.3: Variable location in survey, data type, related hypothesis and use in statistical 
tests 

Variable Survey 
questions 

Pre- 
test 

Post- 
test 

Data 
Type 

Hypothesis Statistical tests 

Management 
Attitudes 

Q10 – 10 
items 

X X Ordinal H1, H2, 
H3 

Kruskal-Wallis, 
Multiple linear 
regression 

Issue 
involvement 

Q3, Q4, 
Q5 

X X Ordinal H2, H3, 
H4, H5, 
H6 

Kruskal-Wallis, 
Chi-squared 
Multiple linear 
regression 

Depth of 
cognition 
about 
messages 

Q2  X Ordinal H4, H7 Chi-squared, 
Multiple linear 
regression 

Valence of 
thoughts about 
messages 

Q2  X Ordinal H5, H8 Chi-squared, 
Multiple linear 
regression 

Personally 
relevant 
elaboration 

Q2  X Nominal H6, H9 Chi-squared, 
Multiple linear 
regression 
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Data were collected using online survey software (Qualtrics) and then imported into 

SPSS for analysis. Databases for survey responses are maintained on University of Idaho 

servers. Identifying information was kept separate from survey responses, per conventions 

for the protection of human subjects. The methods for this research were approved for the 

duration of the project by the University of Idaho Institutional Review Board, protocol ID 

#12-232 (Appendix H).  

DATA ANALYSIS 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) 

Version 21.0. Items measuring issue involvement and wildland fire management attitudes 

were reduced to new variables using factor analyses, as described below in the results 

section.  

The thought listing exercise was coded by two coders following the coding guide 

(Appendix I). The coding guide sets the rules for scoring each participant’s responses for the 

valence of thoughts listed, presence or absence of personally relevant thoughts, and depth of 

cognition. Valence of thoughts was coded as the dominant type of thoughts listed. Valence 

was coded as negative if the participant was skeptical of the information presented in the 

flyer, argued against the flyers messages, or had a negative emotional reaction (e.g., “I’m 

terrified my family is at risk”). Personally relevant elaboration was coded as present when 

thoughts showed the participant had prior experience with wildland fire or had thought about 

the issues before reading the flyer (e.g., “I have worked to remove excess fuels from my 

property for the last five years”). Depth of cognition was coded as high if the participant 

included references to prior experiences, specific examples, or the personalization of the 
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message (e.g., “I haven’t seen evidence of there being less snow”). After receiving training 

on the codebook, each coder was given a set of thought listing responses to code. These 

results were then used to generate an inter-rater reliability score. Coding continued until the 

inter-rater reliability score of Cohen’s kappa reached 0.6 or higher. Once this was achieved, 

all thought listing responses were coded and added to the full dataset for analysis.  

Kruskal-Wallis tests were run to assess the effectiveness of the treatments and the 

effect of issue involvement on support for management actions, because the management 

support variables were continuous, but not normally distributed. For Sample 1, the 

dependent variable was attitude change, but for Sample 2, the dependent variable was post-

test attitude. If significant differences were found between the different groups, the 

appropriate pairwise comparison tests were completed. Associations between the cognition 

variables derived from the thought listing and treatment type and issue involvement type 

were tested using chi-squared test for independence with the Yates continuity correction, 

because both variables in these analyses were categorical. Multiple linear regression was 

used to explore the effect of treatment type, issue involvement, cognitive depth, valence of 

thoughts, and personally relevant elaboration of thoughts on post-test support for 

management actions.   
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Chapter 3: RESULTS 

SURVEY SAMPLE SIZE 

Data for this study were collected over nine weeks in fall of 2012. In Sample 1, a 

total of 574 survey requests were sent out, with an initial response rate of 35% for the pre-

test. However, since participants were tracked using a unique identifier, I calculated a 

dropout rate of 22% from the pre-test to the post-test, resulting in a final response rate of 

27% (Table 2.1). In Sample 2, a total of 332 individuals participated in either the pre- or 

post-test surveys (Table 2.1). Since this sample was recruited from an online panel without 

the ability to request the same participants in the post-test, the response rate cannot be 

calculated. The request for participation was left open until the quota was filled (pre-test) or 

6 weeks had passed (post-test).  

CHARACTERISTICS OF SAMPLES 

Sample 1 participants lived in Idaho and Montana and had been previously involved 

with wildland fire survey research. Sample 1 demographic characteristics show an uneven 

representation of men (76%) and women (24%) participants (Table 3.1) with an average age 

of 61 years (Table 3.2). The average participant earned $60,000 - $80,000 per year (Table 

3.3), had a Bachelors degree (Table 3.4), was politically neutral (Table 3.5), was a 

permanent resident of his/her community (Table 3.6), had lived there for more than five 

years (Table 3.7), and lived more than 1 mile from the nearest forest (Table 3.8). 

Participants reported that they were very interested in wildland fire management (Table 3.9), 

were moderately knowledge about wildland fire management (Table 3.10), and were slightly 

active in efforts to reduce wildland fire risk in their communities (Table 3.11). Typically 

these participants took more than five minutes to review the flyer (Table 3.12).  
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Sample 2 participants lived in Idaho, Montana, Washington or Wyoming. Their 

demographic characteristics show an approximately even representation of men (48%) and 

women (52%) (Table 3.1), with an average age of 33 years (Table 3.2). The typical 

participant earned $40,000 - $60,000 per year (Table 3.3), had an Associate’s degree (Table 

3.4), was politically liberal (Table 3.5), was a permanent resident of his/her community 

(Table 3.6), had lived there for one to five years (Table 3.7), and lived more than 3 miles 

from the nearest forest (Table 3.8). Participants reported that they were moderately 

interested in wildland fire management (Table 3.9), were slightly knowledge about wildland 

fire management (Table 3.10), and were slightly active in efforts to reduce wildland fire risk 

in their communities (Table 3.11). Typically these participants took one to five minutes to 

review the flyer (Table 3.12).  

Table  3.1: Gender of participants in Sample 1 and Sample 2 

Gender Sample 1 Sample 2 

Male 76.0% 47.2%

Female 24.0% 52.8%

 

Table  3.2: Age of participants in Sample 1 and Sample 2 

Age in years Sample 1 Sample 2 

18-29 0.6% 55.6%

30-39 3.6% 23.2%

40-49 14.3% 12.6%

50-59 26.8% 5.6%

60-69 33.3% 2.6%

70-79 19.0% 0.3%

80-89 2.4% 0.0%
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Table  3.3:  Annual income of participants in Sample 1 and Sample 2 

Annual income Sample 1 Sample 2 

Less than $20,000 5.1% 22.7%

$20,001 to $40,000 11.5% 25.7%

$40,001 to $60,000 24.2% 24.3%

$60,001 to $80,000 15.3% 12.0%

$80,001 to $100,000 14.0% 8.7%

$10,001 to $120,000 16.6% 4.0%

more than $120,000 13.4% 2.7%

 

Table  3.4: Highest level of education completed by participants in Sample 1 and Sample 2 

Highest education completed Sample 1 Sample 2 

Some high school 0.6% 0.7%

High school degree 7.0% 15.8%

Some college 20.3% 29.3%

2-year degree 5.8% 11.8%

4-year degree 33.7% 29.9%

Advanced degree 32.6% 12.5%

 

Table  3.5: Political orientation of participants in Sample 1 and Sample 2 

Political orientation Sample 1 Sample 2 

Very liberal 4.8% 13.5%

Liberal 15.2% 24.3%

Moderately liberal 15.2% 14.9%

Neither  15.8% 25.3%

Moderately conservative 15.8% 10.5%

Conservative 26.1% 6.8%

Very conservative 7.3% 4.7%
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Table  3.6: Part-time or permanent residency of participants in Sample 1 and Sample 2 

Type of residence Sample 1 Sample 2 

Part-time   2.9% 19.1%

Permanent 97.1% 80.9%

 

Table  3.7: Participant’s years of residency in Sample 1 and Sample 2 

Years of residence Sample 1 Sample 2 

Less than 1 year 0% 12.0%

1-5 years 8.8% 38.5%

More than 5 years 91.2% 49.5%

 

Table  3.8: Distance of nearest forest to participant’s residence in Sample 1 and Sample 2 

Forest distance from 
residence 

Sample 1 Sample 2 

On property 16.3% 11.2%

Less than 1/2 mile 17.4% 15.8%

Less than 1 mile 8.1% 12.2%

Between 1-3 miles 27.3% 20.8%

More than 3 miles 30.8% 40.0%

 

Table  3.9: Interest in wildland fire management 

Interest in wildland fire 
management 

Sample 1 Sample 2 

Not at all interested 0.5% 3.4%

Slightly interested 5.7% 21.0%

Moderately interested 28.0% 39.3%

Very interested 49.7% 31.1%

Extremely interested 16.1% 5.2%
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Table  3.10: Self-assessed knowledge about wildland fire management 

Knowledge about wildland 
fire management 

Sample 1 Sample 2 

Not at all knowledgeable 4.7% 19.5%

Slightly knowledgeable 18.8% 38.4%

Moderately knowledgeable 60.2% 33.8%

Very knowledgeable 12.0% 7.9%

Extremely knowledgeable 4.2% 0.3%

 

Table  3.11: Self-assessed activity in wildland fire risk reduction efforts 

Activity Sample 1 Sample 2 

Not at all active 22.4% 32.8%

Slightly active 32.3% 34.6%

Moderately active 31.3% 0.0%

Very active 11.5% 6.3%

Extremely active 2.6% 0.6%

 

Table  3.12: Self-reported amount of time taken to review treatment materials 

Time Sample 1 Sample 2 

Less than 1 min 12.5% 1.3%

1-2 min 47.5% 39.0%

3-5 min 39.2% 46.9%

5-10 min 0.8% 11.4%

More than 10 min 12.5% 1.3%
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SAMPLE CHARACTERISTICS SEEN IN THE THOUGHT LISTING EXERCISE 

This study did not examine the thought listing exercise responses qualitatively, but a 

few general trends were seen between Sample 1 and Sample 2 (Appendix J). In general, 

Sample 1 participants were familiar with the management actions listed on the flyer, while 

Sample 2 participants were more likely to indicate they had learned something new from the 

flyer.  

Comments from Sample 1participants familiarity with the information included: 

 “All common sense things to do.”  

 “Most of this information I already knew.” 

Comments from Sample 2 participants indicating less knowledge about wildland fire 

management included: 

 “Does my community have a wildfire plan at all, or an updated wildfire 
plan?”  

  “What is the likelihood that a wildfire could happen where I live?” 

  “I was not aware that insects and diseases lead to increased risk.”   

 “I didn’t know there had been that much less now for that many years. It 
makes sense why more wildfires have started.” 

Both groups commented on different management actions, but Sample 1 seemed 

more likely to comment on the effectiveness of specific actions and suggested additional 

management options that could reduce risk from wildland fire. Several participants from 

Sample 1 commented that they thought logging was effective and should have been included 

on the flyer.  When Sample 2 participants did mention management actions, they expressed 

support.  
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Comments from Sample 1participants on management actions included: 

 “Those who own homes in the woods should pay higher premiums for 
homeowners insurance if they do not reduce fuel around their homes.”  

 “I notice there is no reference to an organized timber harvest program. 
This is important for forest health. Helps control bug infestations and 
reduce fuel loading on the ground. Controlled burning mostly does 
more damage than improvement.”  

 “I think prescribed fire is not as beneficial as logging.”  

 “Most people have an adverse opinion of any MANDATORY 
regulations of their personal property.” 

Comments from Sample 2 participants on management actions included:  

 “Prescribed burns work! We should do more of these.”   

 “Education of homeowners is vital in containing and preventing mass 
destruction of structures.” 

 

Participants from both samples also mentioned climate change. Participants from 

Sample 1 were more likely to express skepticism about climate change and the ability to 

predict future trends in weather patterns.  Participants in Sample 2 seemed more likely to 

refer to climate change when talking about why the risk of wildland fire was increasing.  

Comments from Sample 1 participants about climate change included: 

 “It’s time to get real serious about climate change.” 

 “Seems like a stretch to suggest that there will be less snow in the fall 
and more rain in the spring in the future; In the 1990’s we were going 
into a new ice age according to some.” 

 “Generally a good flyer… perhaps more science-based info about fire 
increasing with climate change but perhaps without mentioning those 
words.” 

 “Maybe global warming is real.” 



37 
 

 “I thought – OH NO – here we go again with someone blaming 
Global Warming.. and then I was pleasantly pleased that the flyer 
didn’t revolve around that subject.” 

Comments from Sample 2 participants about climate change included: 

 “Climate change is increasing the danger of fire.”  

 “This makes me think that other natural disasters that will increase due to 
climate change and population increase.” 

 “Climate change is a major factor in fire frequency and severity. Thus, 
addressing climate change is critical for addressing wildfires.” 

 

Finally, Sample 1 participants listed more complex thoughts than participants in 

Sample 2. These thoughts included comments on the effectiveness of management, 

participant’s familiarity with the topic, and comments about personal experience. In 

contrast, participants in Sample 2 expressed surprise about the information on the flyer and 

frequently simply restated the information presentation on the flyer, rather than analyzing it.  

The following is a good example of a complex thought listed from a participant in 

Sample 1: 

“I agree that good forest management is critical to reducing future 
catastrophic wildfires. Reducing fuels is a large part of that. I think burning 
those fuels though prescribed burning is (potentially) the least expensive and 
most efficient way to do that. However, as a forest resident, the air pollution 
that is generated throughout the spring and fall from those burns, plus 
pollution from wildfires, all summer is killing me and making my life 
miserable. Plus it adds to climate change, so technically it’s probably killing 
us all slowly. Something worth considering is clean burning biomass with co-
generation potential for the safe disposal of those fuels.” 
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DATA REDUCTION AND VARIABLE CONSTRUCTION 

Factor analyses were conducted with a principal component analysis extraction 

method and an Oblimin rotation method with Kaiser normalization to determine if the 

attitude items from the survey (Table 3.13) measured one or multiple attitudes about support 

for wildland fire management. Separate factor analyses were performed on the Sample 1 and 

Sample 2 datasets. Items were considered part of a factor if their loadings were at least 0.40 

on one and only one factor and made conceptual sense. The initial analysis showed larger 

alphas could be achieved if item 1, “Prescribed fire on public lands in my county,” and item 

5, “Livestock grazing on public lands to reduce fire fuels,” were removed.  Since prescribed 

fire is a common management technique, this attitude item was used as its own measure of 

management attitudes in hypothesis testing. It was concluded that the remaining attitude 

items measured two independent attitude dimensions (Table 3.14).   

In Sample 1, both the pre- and post-test items loaded onto two factors. In Sample 2, 

all items loaded on to one factor. Because I planned to compare results between Sample 1 

and Sample 2 for hypotheses testing, the same two factors were used in all analyses even 

though this division was not needed for Sample 2. Cronbach’s alpha for the first factor had 

high reliability, with all scores greater than 0.8; the alphas for the second factor were weak 

in Sample 1 pre-test at 0.45 and Sample 1 post-test at 0.63, though they were high for 

Sample 2 at 0.81.  

Items that factored together were used to create new variables by taking the mean of 

the attitude scores for the items that loaded on each factor. Items 6, 7, 8, 9, and 10 were 

averaged and labeled “regulatory management attitude” (factor 1) because each of these 
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items was about a regulation for wildland fire management actions. Items 2, 3, and 4 were 

averaged and labeled as “miscellaneous management attitude” (factor 2), because these 

represented a mix of education and vegetation management actions.  

Attitude change was calculated by subtracting the post-test attitude scores from the 

pre-test scores; this was only possible for Sample 1, which had matched data from 

individuals. Attitude change was used in Sample 1 Kruskal-Wallis tests of H1, H2, and H3. 

Typically Sample 1 participants moderately supported prescribed fire management action 

(Table 3.15), weakly supported regulatory management actions (Table 3.16), and 

moderately supported miscellaneous management actions (Table 3.17). Sample 2 

participants weakly supported the prescribed fire management action (Table 3.15), 

supported regulatory management actions (Table 3.16), and supported the miscellaneous 

management actions (Table 3.17). 
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Table  3.13: Survey attitude items with means and standard deviations  

 
 

Sample 1  
pre-test attitudes 

Sample 1  
post-test attitudes 

Sample 2 
attitudes 

Survey Item Mean 
 

SD Mean 
 

SD Mean 
 

SD 

1. Prescribed fire on public 
lands in my county 

2.37 1.62 2.31 1.75 3.11 1.63

2. Selective thinning on public 
lands in my county 

1.49 0.79 1.40 0.85 2.68 1.57

3. Community education 
programs about family 
wildfire plans 

1.81 0.96 1.84 1.01 2.25 1.38

4.  Fire breaks around my 
community 

2.27 1.33 2.17 1.27 2.70 1.48

5.  Livestock grazing on public 
lands to reduce fire fuels. 

2.36 1.56 2.39 1.56 2.61 1.53

6.  Mandatory review of my 
community’s Wildfire 
Protection Plan (CWPP) 
every 3 years 

2.45 1.36 2.34 1.32 2.77 1.62

7.  Defensible space guidelines 
in my community 

2.12 1.22 2.08 1.16 2.79 1.34

8.  Mandatory defensible space 
ordinances in my community 

3.51 2.04 3.40 1.98 3.32 1.66

9. Fire-safety building 
guidelines in my community 

2.39 1.59 2.19 1.44 2.63 1.56

10. Mandatory fire-safety 
building ordinances in my 
community 

5.38 3.00 3.26 2.02 3.30 2.06

Note: 7-point Likert-type scale where 1= strongly agree and 7 = strongly disagree 
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Table  3.14: Factor loading for attitude items.  

 Sample 1 pre-test 
factors 

Sample 1 post-test 
factors 

Sample 2 
single factor 

Survey Item Factor 1  Factor 2  Factor 1  Factor 2  Factor 1  

2.  Selective thinning on 
public lands in my 
county 

-0.23 0.82 -0.20 0.88 0.70

3.  Community education 
programs about 
family wildfire plans 

0.30 0.52 0.25 0.66 0.80

4.  Fire breaks around my 
community 

0.18 0.56 0.06 0.65 0.74

6.  Mandatory review of 
my community’s 
Wildfire Protection 
Plan (CWPP) every 3 
years 

0.59 0.33 0.49 0.41 0.80

7.  Defensible space 
guidelines in my 
community 

0.56 0.38 0.53 0.40 0.79

8.  Mandatory defensible 
space ordinances in 
my community 

0.90 -0.11 0.87 0.02 0.70

9.  Fire-safety building 
guidelines in my 
community 

0.79 -0.12 0.83 -0.04 0.85

10. Mandatory fire-safety 
building ordinances 
in my community 

0.94 -0.20 0.95 -0.11 0.67

 Factor 1 Factor 2 Factor 1 Factor 2  Factor 1 Fact
or 2

Factor Mean (SD) 2.74 
(1.35)

1.85 
(0.76)

2.66 
(1.29)

1.82 
(0.84) 

2.94 
(1.31)

 2.54 
(1.2

6)

Variance explained 46.3% 14.9% 49.7% 15.5% 57.4%

Cronbach’s Alpha 0.85 0.45 0.85 0.63 0.85 0.81

Shading indicates item included with the final factor. Items for Sample 2 not shaded since 
all items loaded onto one factor.   
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Table  3.15: Post-test support for prescribed fire management action 

Prescribed fire Sample 1 Sample 2 

Strongly support (1) 43.3% 18.1%

Moderately support (2) 30.7% 25.7%

Weakly support (3) 6.3% 16.4%

Neutral (4) 5.5% 19.1%

Weakly oppose (5) 4.7% 11.8%

Moderately oppose (6) 3.9% 5.6%

Strongly oppose (7) 5.5% 3.3%

Mean (SD) 2.31 (1.75) 3.11 (1.63) 

 
Table  3.16: Post-test support for regulatory management actions 

Regulatory Sample 1 Sample 2 

Strongly support (1) 26.0% 17.7%

Moderately support (2) 22.8% 21.7%

Weakly support (3) 23.5% 24.7%

Neutral (4) 17.2% 21.7%

Weakly oppose (5) 9.5% 10.8%

Moderately oppose (6) 0.8% 3.3%

Strongly oppose (7) 0.0% 0.0%

Mean (SD) 2.66 (1.29) 2.97 (1.31)

 
Table  3.17: Post-test support for miscellaneous management actions 

Miscellaneous Sample 1 Sample 2 

Strongly support (1) 42.5% 24.6%

Moderately support (2) 42.4% 30.3%

Weakly support (3) 10.2% 19.4%

Neutral (4) 3.2% 20.0%

Weakly oppose (5) 1.6% 3.9%

Moderately oppose (6) 0.0% 1.0%

Strongly oppose (7) 0.0% 0.6%

Mean (SD) 1.82 (0.84) 2.54 (1.26)
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Factor analyses with a principal component analysis extraction method were 

conducted to determine if the three issue involvement items from the survey measured one 

or multiple facets of issue involvement. Separate factor analyses were performed on Sample 

1 and Sample 2. The variables knowledge, interest and activity all loaded onto one factor for 

issue involvement in both samples (Table 3.18). Cronbach’s alpha for these factors show 

high reliability, with the scores for each sample 0.60 or greater. Level of issue involvement 

was created by computing the mean of these five-point items. This index was converted into 

a new variable that categorized participants as low if their mean was below 3, moderate if 

the mean was 3, or high involvement if the mean was above 3. This was done to allow 

statistical tests to be run separately for each of these categories.  

Table  3.18: Factor loading for issue involvement 

Survey Item Sample 1 
pre-test 

Sample 1 
post-test 

Sample 2  

1.  How interested are you in the topic 
of wildland fire management? 

0.78 0.75 0.74 

2.  How knowledgeable are you about 
wildland fire management? 

0.76 0.76 0.85 

3.  How active or inactive are you in 
any efforts to reduce wildland fire risk 
in your community or neighborhood?  

0.73 0.72 0.75 

Factor Mean (SD) 3.02 
(0.67)

3.00 
(0.64)

2.51 
(0.76) 

Variance explained 57.5% 55.0% 61.0% 

Cronbach’s Alpha 0.62 0.60 0.67 
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ASSESSING DATA FOR NORMALITY 

To test for normality, Kolmogorov-Smirnov tests were run for all variables (Table 

3.19), including the new indices computed based on the factor analyses, as explained above. 

Q-Q plots were used to double check for normal distribution of data, which is indicated 

when points cluster along a single straight line. Since the thought listing variables were 

scored as either presence or absence (personally relevant elaboration; cognitive depth) or 

high, medium, and low (valence of thoughts), normality tests were not run for these 

variables. A statistically significant value (p ≤ .05) indicates that scores are significantly 

different from a normal distribution.  
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Table  3.19: Normality test results used to determine if nonparametric analysis was required 

Sample 1 pre-test Kolmogorov- 
Smirnov statistic 

Sig Skewness Kurtosis 

Issue involvement D (193) = 0.10 p < 0.001 0.16 
SE = 0.18  

0.15  
 SE = 0.35 

Fuel management 
attitudes 

D (124) = 0.32 p < 0.001 1.73  
SE = 0.22 

2.421  
SE = 0.43 

Regulatory management 
attitudes 

D (124) = 0.10 p = 0.005 0.59  
SE = 0.22 

-0.13  
SE = 0.43 

Miscellaneous 
management attitudes 

D (124) = 0.15 p < 0.001 0.86  
SE = 0.22 

0.50 
SE = 0.43 

Sample 1 post-test Kolmogorov- 
Smirnov statistic 

Sig Skewness Kurtosis 

Issue involvement D(136) = 0.13 p < 0.001 0.15 
SE = 0.201 

-0.04  
SE = 0.41 

Fuel management 
attitudes 

D (127) = 0.31 
 

p < 0.001 1.49  
SE = 0.22 

1.180 
SE = 0.43 

Regulatory management 
attitudes 

D (127) = 0.13 p < 0.001 0.42  
SE = 0.22 

-0.90  
SE = 0.43 

Miscellaneous 
management attitudes 

D (127) = 0.17 p < 0.001 1.64  
SE = 0.22 

3.61  
SE = 0.43 

Sample 2 Kolmogorov- 
Smirnov statistic 

Sig Skewness Kurtosis 

Issue involvement D (329) = 0.11 p < 0.001 0.29  
SE =0.13 

-0.29  
SE = 0.27 

Fuel management 
attitudes 

D (304) = 0.20 p < 0.001 0.504  
SE = 0.14 

-0.585  
SE = 0.28 

Regulatory management 
attitudes 

D (304) = 0.08 p < 0.001 0.21 
SE = 0.14 

-0.83  
SE = 0.28 

Miscellaneous 
management attitudes 

D (304) = 0.14 p < 0.001 0.66  
SE = 0.14 

-0.08  
SE = 0.28 
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Hypothesis Testing 

Since the variable distributions deviated from normal, nonparametic tests were used 

for hypothesis testing. Kruskal-Wallis tests were run to explore differences between test 

versions (gain, loss, and control) and to determine whether level of issue involvement were 

related to the dependent variables. If significant differences were found, the corresponding 

pairwise comparisons were run to identify which groups differed significantly from which 

other groups.  

Chi-squared tests for independence were used to explore associations between 

treatment type or issue involvement and dependent variables depth of cognition, valence of 

thoughts, and personally relevant elaboration.  

Multiple linear regression with forced entry was run with the following predictors of 

post-test attitudes: treatment, issue involvement, valence of thoughts, depth of cognition, and 

personally relevant elaboration of thoughts. Separate analyses were run for the outcome 

variables of prescribed fire management attitudes, regulatory management attitudes, and 

miscellaneous management attitudes. The corresponding correlation tables did not show 

multicollinearity levels that would threaten the validity of model estimates (Field, 2013).  

Sample 1  

This subsection will present results for each of the hypotheses for Sample 1. A 

summary of these results can be found at the end of this section. Some of these tests 

examine attitude change, while some analyses using the issue involvement and cognition 

variables use scores from the post-tests. The Kruskal-Wallis test uses medians, and in my 
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survey “1” indicated the highest level of support; therefore negative values for attitude 

change represent an increase in support. 

Hypotheses 1 – 3: Treatment type and issue involvement impacts on attitudes 

A Kruskal-Wallis test showed that there were no significant differences in amount of 

change in any of the three attitude variables across treatment versions (Table 3.20). These 

results do not support the hypothesis (H1) that exposure to either treatment would lead to 

higher levels of support than no treatment. Likewise, Kruskal-Wallis tests did not reveal a 

statistically significant difference in attitude change across levels of issue involvement 

(Table 3.21). These results provide support for rejecting hypotheses 2 and 3.  

Table  3.20: Impact of treatment type on attitude change (Sample 1)  

Kruskal-Wallis (χ2 ) Sig 

Prescribed fire management attitude change 

Gp2, n= 43: 
gain 
Md = 0.0 

Gp3, n= 43: loss 
Md = 0.0 

Gp4, n= 30: 
control 
Md= 0.0 

χ2 (2, n=116) = 
4.18 

p = 0.12 

Miscellaneous management attitude change 

Gp2, n= 43: 
gain 
Md= 0.0 

Gp3, n= 43: loss 
Md= 0.0 

Gp4, n= 30: 
control 
Md= 0.0 

χ2 (2, n=116) = 
0.21 

p = 0.90 

Regulatory management attitude change 

Gp2, n= 43: 
gain 
Md= 0.0 

Gp3, n= 43: loss 
Md= -0.2 

Gp4, n= 30: 
control 
Md= 0.0 

χ2 (2, n=116) = 
2.03 

p = 0.36 

Note: Gp2 = gain; Gp3 = loss; Gp4 = control. There is no Gp1 because Gp1 is notation for 
the pre-test. Since the pr-test has been used to calculate attitude change, it is not analyzed as 
a separate group in Sample 1.  
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Table  3.21: Impact of issue involvement on attitude change (Sample 1) 

Kruskal-Walllis (χ2 ) Sig 

Issue involvement and attitude change 

Prescribed fire management attitude change 

Gp1, n= 38: low 
Md = 0.0 

Gp2, n= 25: 
moderate 
Md = 0.0 

Gp3, n= 53: high 
Md = 0.0 

χ2 (2, n=116) = 
1.07 

p = 0.59 

Miscellaneous management attitude change 

Gp1, n= 38: low 
Md = -0.2 

Gp2, n= 25: 
moderate 
Md = 0.0 

Gp3, n= 53: high 
Md = 0.0 

χ2 (2, n=116) = 
3.92 

p = 0.14 

Regulatory management attitude change 

Gp1, n= 38: low 
Md = 0.0 

Gp2, n= 25: 
moderate 
Md = 0.0 

Gp3, n= 53: high 
Md = 0.0 

χ2 (2, n=116) = 
0.99 

p = 0.61 

Note: Gp1 = low involvement; Gp2 = moderate involvement; Gp3 = high involvement.  

 

Hypotheses 4-6: Issue involvement impact on cognitive processing of messages 

A chi-squared test for independence with the Yates continuity correction did not 

reveal any significant associations between cognitive processes and issue involvement 

(Table 3.22).  These results provide support for rejecting hypotheses 4, 5, and 6. 
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Table  3.22: Associations between issue involvement and cognitive processing (Sample 1)  

Chi-Squared test Test statistic Significance Association 

Issue involvement 
level/type and depth 
of cognition 

χ2 (2, n = 83) = 2.96 p =0.23 phi = 0.20 

Issue involvement 
level and valence of 
thoughts 

χ2 (2, n = 83) = 3.67 p =0.45 phi = 0.21 

Issue involvement 
level and personally 
relevant elaboration 

χ2 (2, n = 89) = 1.10  p =0.58 phi = 0.11 

 

Graphing the contents of the chi-squared contingency tables shows the proportions of 

cases for each cognitive measure across issue involvement levels (Figure 3.1). 

Approximately 60% of moderately and highly involved participants processed the messages 

deeply, compared to only 40% of the low involvement participants. However, these 

differences were not statistically significant. 

 

Figure  3.1: Depth of cognitive processing as a function of issue involvement (Sample 1) 
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Nearly 20% of participants with high scores on issue involvement listed negative 

thoughts, and less than 70% listed positive thoughts. More than 80% of those with low or 

moderate involvement listed positive thoughts (Fig. 3.2). Thus, the majority of participants, 

regardless of issue involvement, listed positive thoughts.  

 

 

Figure  3.2: Valence of thoughts elicited by the messages as a function of issue involvement 
(Sample 1) 

 

Approximately 10% more participants with high scores on issue involvement had 
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Figure  3.3: Personally relevant elaboration as a function of issue involvement (Sample 1) 

 

Hypotheses 7- 9: Impact of treatments on cognitive processing of messages 

A chi-squared test for independence with the Yates continuity correction did not 

reveal any significant associations between cognitive processes and treatment type expect 

for a small significant association between treatment type and depth of cognition (Table 

3.23). This finding provides support for hypothesis 7 and support for rejecting hypotheses 8 

and 9.  

Table  3.23: Associations between treatment type and cognitive processing (Sample 1) 

Chi-squared test Test statistic Significance Association 

Treatment type and 
depth of cognition 

χ2 (2, n =84) = 4.79 p = 0.03 phi = 0.26 

Treatment type and 
valence of thoughts 

χ2 (2, n = 84) = 3.87 p =0.15 phi = 0.21 

Treatment type and 
personally relevant 
elaboration 

χ2 (2, n = 90) = 1.67 p =0.20 phi = 0.14 

Shaded areas indicate statistical significance at α = .05. 
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Graphing the contents of the Chi-squared contingency tables shows the proportions 

of cases for each cognitive measure across treatment type. Nearly 70% of participants in the 

loss treatment had high cognitive processing, compared to only 40% in the gain treatment 

(Fig. 3.4). 

 

Figure  3.4: Depth of cognitive processing as a function of treatment version (Sample 1) 
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Figure  3.5: Valence of thoughts elicited by the messages as a function of treatment type 

 

Nearly 60% of participants in the loss treatment provided personally relevant 

elaborations, compared to only 40% in the gain treatment (Fig. 3.6). However, as noted 

above, these differences were not statistically significant. 

 

Figure  3.6: Personally relevant elaboration as a function of treatment type (Sample 1) 
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Combined contribution of treatment type, issue involvement, and cognition of 

messages on post-test attitudes 

Multiple regression was used to assess which predictors significantly impacted post-

test attitudes. Treatment type is indicated as ‘loss treatment’ since a dummy variable was 

used to analyze this categorical variable in the analysis.  Given the bivariate findings 

presented above, these were not expected to yield many significant results. Indeed, only 

valence of thoughts was significant in any of the models (Table 3.24). Valence of thoughts 

significantly predicted attitudes about prescribed fire management, regulatory management, 

and miscellaneous management, such that people with positively valenced thoughts had 

lower (i.e., more positive) scores on attitudes. In all three models the beta values were 

similar, approximately -0.4, as was the variance explained by the model, approximately 

20%. However, none of the other predictors were statistically significant.  
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Table  3.24: Summary of multiple regression analyses for variables predicting post-test 
attitude (Sample 1) 

Prescribed fire management attitudes 

β t sig 

Constant 4.21 <0.0005 

Involvement -0.09 -0.81 0.42 

Treatment (loss= 1) -0.03 -0.28 0.78 

Valence -0.44 -4.13 <0.0005 

Depth -0.12 -1.08 0.28 

Personally relevant elaboration 0.17 1.53 0.13 

df R2 F sig 

Model 5 0.21 3.951 0.003 

Regulatory management attitudes 
 β t sig 

Constant  5.12 < 0.0005 

Involvement  -0.01 -0.13 0.90 

Treatment (loss= 1) -0.02 -0.20 0.84 

Valence -0.42 -3.85 < 0.0005   

Depth  -0.17 -1.57 0.12 

Personally relevant elaboration  0.14 1.25 0.22 

 df R2 F sig 

Model  5 0.20 3.68 0.005  

Miscellaneous management attitudes 
 β t sig 

Constant  6.06 < 0.0005 

Involvement  -0.17 -1.46 0.15 

Treatment (loss= 1) -0.03 -0.24 0.81 

Valence -0.40 -3.58 0.001 

Depth  -0.11 -1.02 0.31 

Personally relevant elaboration  -0.03 -0.24 0.82 

 df R2 F sig 

Model  5 0.17 3.07 0.014 

Shaded areas indicate statistical significance at α = .05.  
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Overall, this series of statistical analyses for Sample 1 show that few hypotheses 

were supported (Table 3.25). 

Table  3.25: Summary of hypothesis test results (Sample 1) 

Hypothesis Conclusion Remarks 

H1: Both gain and loss framed treatment 
materials will increase participants’ 
support for management actions to 
reduce fire risk when compared to the 
control group. 

Reject No significant differences in 
support were found between 
the treatment groups and 
control.  
(Table 3.20) 
 

H2: Participants with high issue 
involvement scores will have a higher 
level of support in the loss frame than 
the gain frame. 

Reject No significant differences in 
support were found between 
the treatment groups and the 
control (Table 3.21). 

H3: Participants with low issue 
involvement scores will have a higher 
level of support in the gain frame than 
the loss frame. 

Reject No significant differences in 
support were found between 
the treatment groups and the 
control (Table 3.21). 

H4: The proportion of participants 
whose thoughts elicited by the messages 
show high cognitive depth will be higher 
with increasing scores of issue 
involvement.  

Reject No significant association 
found in chi-squared analysis 
(Table 3.22). 

H5: The proportion of participants 
whose thoughts elicited by the messages 
show negative valance will be higher 
with increasing scores of issue 
involvement. 

Reject No significant association 
found in chi-squared analysis 
(Table 3.22). 

H6: The proportion of participants 
whose thoughts elicited by the messages 
show personally relevant elaborations 
will be higher with increasing scores of 

Reject No significant association 
found in chi-squared analysis 
(Table 3.22). 
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issue involvement. 

H7: The proportion of participants 
whose thoughts elicited by the messages 
show high cognitive depth will be higher 
in the loss frame. 

Fail to reject Chi-square revealed small 
significant association (Table 
3.23).  

H8: The proportion of participants 
whose thoughts elicited by the messages 
show negative valence will be higher in 
the loss frame. 

Reject No significant association 
found in chi-squared analysis 
(Table 3.23). 

H9: The proportion of participants 
whose thoughts elicited by the messages 
show personally relevant elaborations 
will be higher in the loss frame. 

Reject No significant association 
found in chi-squared analysis 
(Table 3.23). 

 

Sample 2  

This subsection will present results for each set of hypotheses for Sample 2. A 

summary of these results can be found at the end of this section. These tests examine post-

test attitudes, not attitude change.  

Hypotheses 1 – 3: Treatment type and issue involvement impacts on attitudes 

A Kruskal-Wallis test did not reveal any significant differences across test version 

for prescribed fire management attitudes or miscellaneous management attitudes (Table 

3.26). These results do not support the hypothesis (H1) that exposure to either treatment 

would lead to higher levels of support than no treatment. In fact, opposite to H1, the pre-test 

control group (Gp1) had more positive regulatory attitudes than any of the three post-test 

groups (Table 3.27). Pairwise comparisons with adjusted p-values showed that there were 

statistically significant differences between the pre-test and the gain treatment and the pre-
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test and the loss treatment. Support for hypothesis 1 would require significant differences 

between the gain treatment and loss treatment, or that the treatment groups would have more 

positive attitudes than the control. This support was not found, leading to the rejection of 

hypothesis 1.  

Table  3.26: Impact of treatment type on attitudes (Sample 2)  

Kruskal-Wallis (χ2 ) Sig 

Prescribed Fire Management Attitudes 

Gp 1, n = 
48 pretest 
Md= 3.0 

Gp2, n= 106 
gain 
Md = 3.0 

Gp3, n= 
110: loss 
Md = 2.5 

Gp4, n= 40: 
control 
Md= 2.0 

χ2 (3, n=304) = 
5.10 

p = 0.70 

Miscellaneous Management Attitudes 

Gp 1, n = 
48 pretest 
Md= 2.8 

Gp2, n= 
106: gain 
Md = 2.3 

Gp3, n= 
110: loss 
Md = 2.0 

Gp4, n= 40: 
control 
Md= 2.0 

χ2 (3, n=304) = 
7.43 

p = 0.06 

Regulatory Management Attitudes 

Gp 1, n = 
48 pretest 
Md= 4.0 

Gp2, n= 
106: gain 
Md = 2.8 

Gp3, n= 
110: loss 
Md = 2.7 

Gp4, n= 40: 
control 
Md= 2.9 

χ2 (3, n= 304) = 
12.31 

p = 0.01 

Note: Gp1 = pre-test; Gp2 = gain; Gp3 = loss; Gp4 = control. Shaded areas indicate 
statistical significance at α = .05. 
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Table  3.27: Pairwise comparison between treatment type for regulatory management 
attitudes (Sample 2) 

Regulatory Management Attitudes Exact significance  Effect size  

Pre-test (Md= 3.0) and gain (Md= 3.0) p = 0.01 r = 0.26 

Pre-test (Md= 3.0) and loss (Md= 2.5) p = 0.01 r = 0.25 

Pre-test (Md= 3.0) and control (Md= 2.0) p = 0.06 r = 0.27 

Gain (Md= 3.0) and loss (Md= 2.5) p = 1.00 r = -0.00 

Gain (Md= 3.0) and control (Md= 2.0)  p = 1.00 r = -0.00 

Loss (Md= 2.5) and control (Md= 2.0) p = 1.00 r = 0.00 

Note: Kruskal-Wallis pairwise comparison tests. Shaded areas indicate statistical 
significance at α = .05. 

 

Kruskal-Wallis tests did not reveal a statistically significant difference in prescribed 

fire management attitudes across levels of issue involvement (Table 3.28). However, 

significant differences across levels of issue involvement were found for miscellaneous 

management attitudes and regulatory management attitudes, which led to further analysis via 

pairwise comparisons (Table 3.29).This analysis could be done with a series of Mann-

Whitney tests, but this would inflate the familywise error rate and increase the chance of 

making at least one Type I error (Field, 2013). Pairwise comparison tests are used instead 

because they use an adjusted p-value  that insures the Type 1 error rate remains at 5%. 

Pairwise comparisons with adjusted p-values showed that there were significant differences 

between the low and moderate issue involvement groups and between the moderate and high 

issue involvement groups for both miscellaneous management attitudes and regulatory 

management attitudes. However, no significant difference was found between the low and 
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high issue involvement groups.  These results could have warranted further tests if the 

Kruskal-Wallis results for test versions had shown significant differences (Table 3.28).  This 

significance was not achieved and therefore no further testing was done for hypotheses 2 

and 3.  

Table  3.28: Impact of issue involvement on attitudes (Sample 2)  

Kruskal-Wallis (χ2 ) Sig 

Issue involvement and attitudes 

Prescribed Fire Management Attitudes 

Gp1, n= 197: 
low 
Md = 3.0 

Gp2, n= 51: 
moderate 
Md = 3.0 

Gp3, n= 56: high 
Md = 2.0 

χ2 (2, n=304) = 
2.18 

p = 0.34 

Miscellaneous Management Attitudes 

Gp1, n= 197: 
low 
Md =2.3 

Gp2, n= 51: 
moderate 
Md = 3.0 

Gp3, n= 56: high 
Md = 1.8 

χ2 (2, n=304) = 
9.10 

p = 0.01 

Regulatory Management Attitudes 

Gp1, n= 197: 
low 
Md =2.8 

Gp2, n= 51: 
moderate 
Md = 4.0 

Gp3, n= 56: high 
Md = 2.7 

χ2 (2, n=304) = 
9.97 

p = 0.01 

Note: Gp1 = low involvement; Gp2 = moderate involvement; Gp3 = high involvement.  
Shaded areas indicate statistical significance at α = .05. 
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Table  3.29: Pairwise comparisons between issue involvement level for miscellaneous and 
regulatory management attitudes (Sample 2)  

Miscellaneous Management Attitudes Exact significance Effect size 

Low (Md =2.3) vs. moderate (Md = 3.0)  p = 0.04 r = -0.16 

Low (Md =2.3) and high (Md = 1.8) p = 0.83 r = 0.07 

Moderate (Md= 3.0) and high (Md = 1.8) p = 0.01 r = 0.28 

Regulatory  Management Attitudes Exact significance Effect size 

Low (Md =2.8) and moderate (Md = 4.0) p = 0.02 r = -0.18 

Low (Md =2.8) and high (Md = 2.7) p = 1.00 r =0.05 

Moderate (Md = 4.0) and high (Md = 2.7) p = 0.01 r =0.28 

Note: Kruskal-Wallis pairwise comparison tests. Shaded areas indicate statistical 
significance at α = .05. 

 

Hypotheses 4-6: Issue involvement impact on cognition of messages 

A chi-squared test for independence with the Yates continuity correction did not 

reveal any significant associations between cognitive processing and issue involvement 

(Table 3.30). These results provide support for rejecting hypotheses 4, 5, and 6.  
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Table  3.30: Associations between issue involvement and cognitive processing (Sample 2) 

Chi-squared test Test statistic Significance Association 

Issue involvement 
level/type and depth of 
cognition 

χ2 (2, n = 198) = 
2.21 

p =0.33 phi = 0.11 

Issue involvement 
level and valence of 
thoughts 

χ2 (2, n = 192) = 
5.88 

p =0.21 phi = 0.18 

Issue involvement 
level and personally 
relevant elaboration 

χ2 (2, n = 223) = 
1.40 

p =0.50 phi = 0.08 

 

Graphing the contents of the chi-squared contingency tables show the proportions of 

cases for each cognitive measure across issue involvement levels. More than 50% of 

participants with moderate scores on issue involvement processed messages with high 

cognitive depth, compared to less than 40% of the other two groups (Fig. 3.7). However, 

these differences were not statistically significant. 

 

Figure  3.7: Depth of cognitive processing as a function of issue involvement (Sample 2)   
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 Participants who scored high on issue involvement listed only positive thoughts 

about the messages and only participants who scored low on issue involvement listed 

negative, neutral and positive thoughts (Fig. 3.8). The majority of participants from each 

level of issue involvement were most likely to list positive thoughts. 

 

 

Figure  3.8: Valence of thoughts elicited by the message as a function of issue involvement 
(Sample 2)  

 

Slightly more than 20% of highly involved participants listed personally relevant 

thoughts, compared to 10-15% of respondents with low or moderate levels of involvement 

(Fig. 3.9). However, the large majority of participants from each level of issue involvement 

did not list any personally relevant elaborations.  

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

negative neutral postive

P
e
rc
e
n
t

Valence

Sample 2

low

moderate

high



64 
 

  

Figure  3.9: Personally relevant elaboration as a function of issue involvement (Sample 2) 

 

Hypotheses 7- 9: Treatment type impact on cognition of messages 

A chi-squared test for independence with the Yates continuity correction did not 

reveal any significant associations between cognitive processes and treatment type, except 
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3.31). This finding provides support for hypothesis 7 and support for rejecting hypotheses 8 
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Table  3.31: Associations between treatment type and cognitive processing (Sample 2) 

 Test statistic Significance Association 

Treatment Type and 
depth of cognition 

χ2 (1, n = 200) = 

3.99 

p =0.05 phi = 0.15 

Treatment type and 
valence of thoughts 

χ2 (2, n = 194) = 

2.41 

p =0.30 phi = 0.11 

Treatment type and 
personally relevant 
elaboration 

χ2 (2, n = 225) = 

1.59 

p =0.21 phi = 0.21 

Shaded areas indicate statistical significance at α = .05. 

 

Graphing the contents of the chi-squared contingency tables shows the proportions of 

cases for each cognitive measure across treatment type. Although lower cognitive 

processing was more likely than high cognitive processing in both the gain and loss 

treatments, the participants in the loss treatment had higher cognitive processing than the 

gain treatment (Fig. 3.10).  



66 
 

 

Figure  3.10: Depth of cognitive processing as a function of treatment type (Sample 2)  

 

Participants in both the gain and loss treatments were equally likely to list positive 

thoughts (Fig. 3.11).  

 

 

Figure  3.11: Valence of thoughts elicited by the messages as a function of treatment type 
(Sample 2) 
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 Nearly 80% of participants in both treatments did not list personally relevant 

elaborations, and – as noted above – the differences were not statistically significant (Fig. 

3.12). 

 

 

Figure  3.12: Personally relevant elaboration as a function of treatment type (Sample 2) 
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model is only 5% (Table 3.32).  For miscellaneous attitudes, depth of processing was a 

significant predictor of attitudes, but the beta value was also negative, and the model 

explained only 3% of the variance.  
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Table  3.32: Summary of multiple linear regression analyses for variables predicting post-test 
attitudes (Sample 2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prescribed fire management attitudes 

β t sig 

Constant 6.21 <0.0005 

Involvement -0.12 -1.57 0.12 

Treatment (loss= 1) -0.04 -0.53 0.59 

Valence 0.03 0.38 0.71 

Depth 0.00 0.03 0.98 

Personally relevant elaboration -0.12 -1.52 0.13 

df R2 F sig 

Model 5 0.00 1.12 0.352 

Regulatory management attitudes 

 β t sig 

Constant  8.85 < 0.0005 

Involvement  -0.05 -0.70 0.48 

Treatment (loss = 1) 0.07 0.96 0.34 

Valence -0.19 -2.67 0.01 

Depth  -0.14 -1.84 0.07 

Personally relevant elaboration  -0.08 -1.04 0.30 

 df R2 F sig 

Model  5 0.05 3.02 0.012 

Miscellaneous management attitudes 

 β t sig 

Constant  8.31 < 0.0005 

Involvement  -0.13 -1.80 0.07 

Treatment (loss = 1) -0.03 -0.35 0.73 

Valence -0.01 -0.10 0.92 

Depth  -0.16 -2.03 0.04 

Personally relevant elaboration  -0.07 -0.86 0.39 

 df R2 F sig 

Model  5 0.03 2.01 0.080 
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Table 3.33 summarizes findings of hypothesis tests for Sample 2. While the pre-test 

control group differed from the post-test groups in attitudes, the post-test control did not 

differ from the two treatment groups at the post-test. Therefore, I conclude that there was 

overall no positive effect of the treatments on attitudes. Moreover, issue involvement was 

not significant in the models, and cognitive processing effects were minor. 

Table  3.33: Summary of hypotheses test results (Sample 2) 

Hypothesis Conclusion Remarks 

H1: Both gain and loss framed 
treatment materials will increase 
participants’ support for management 
actions to reduce fire risk when 
compared to the control group. 
 

Reject No significant differences in 
support were found between the 
treatment groups and control 
(Table3.26). The only differences 
observed were between the pre-
test and the treatment groups 
(Table 3.27).  

H2: Participants with high issue 
involvement scores will have a higher 
level of support in the loss frame than 
the gain frame. 

Reject No significant differences in 
support were found between the 
treatment groups and the control 
(Table3.26, 3.28, & 3.29). 

H3: Participants with low issue 
involvement scores will have a higher 
level of support in the gain frame 
than the loss frame. 

Reject No significant differences in 
support were found between the 
treatment groups and the control 
(Table3.26, 3.28, & 3.29).  

H4: The proportion of participants 
whose thoughts elicited by the 
messages show high cognitive depth 
will be higher with increasing scores 
of issue involvement.  

Reject No significant association found 
in chi-squared analysis (Table 
3.30). 

H5: The proportion of participants 
whose thoughts elicited by the 
messages show negative valance will 
be higher with increasing scores of 

Reject No significant association found 
in chi-squared analysis (Table 
3.30). 
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issue involvement. 

H6: The proportion of participants 
whose thoughts elicited by the 
messages show personally relevant 
elaborations will be higher with 
increasing scores of issue 
involvement. 

Reject No significant association found 
in chi-squared analysis (Table 
3.30). 

H7: The proportion of participants 
whose thoughts elicited by the 
messages show high cognitive depth 
will be higher in the loss frame. 

Fail to reject Chi-squared revealed small 
significant association (Table 
3.31). 

H8: The proportion of participants 
whose thoughts elicited by the 
messages show negative valence will 
be higher in the loss frame. 

Reject No significant association found 
in chi-squared analysis (Table 
3.31). 

H9: The proportion of participants 
whose thoughts elicited by the 
messages show personally relevant 
elaborations will be higher in the loss 
frame. 

Reject 
 

No significant association found 
in chi-squared analysis (Table 
3.31). 
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Chapter 4: DISCUSSION 

In this section I briefly review the objectives of this study, review how the analyses 

performed sought to meet those objectives, and discuss findings and inconsistencies within 

the results. I then comment on how these results relate to the larger field of gain and loss 

framed communication studies and compare my results with results of recent meta-analyses 

on gain and loss framing. I conclude with implications for future research and applied 

communication materials.  

The purpose of this study was to determine how gain or loss framed wildland fire 

information influenced support for various wildland fire management practices or policies. I 

also explored the possible contributing role of cognitive processes, including issue 

involvement, depth of cognition about the message, valence of thoughts elicited by the 

message, and personally relevant elaborations. These elements of cognitive processing, 

based on the ELM, should reveal mechanisms by which persuasive messages have positive, 

negative, or no effect on attitudes. The hypotheses proposed in this experiment combined 

ideas from ELM and Rothman et al.’s (2006) framework for prevention and detection 

behavior by drawing on results from communication studies on health and climate change. 

Since the influence of gain and loss framed information remains theoretically unclear, I 

sought to expand our knowledge of the topic and produce effective applied materials. The 

treatment flyers (Appendices E & F) and a summary report of this study (Appendix A) will 

be made available to land managers and wildland fire communicators.  
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SAMPLE CHARACTERISTICS 

For Sample 1, I had expected a large response rate (80%) because participants were 

individuals from a previous fire-related study who had indicated a willingness to be involved 

in additional wildland fire research. The modest initial response rate of 35% could have been 

influenced by the online administration of my survey, for two reasons. First, most of the 

participants had completed a written survey in the previous study, suggesting a preference 

for that mode of delivery, which was not an option in my study. Second, the group as a 

whole was older and therefore presumably less comfortable with a web platform. The 

dropout rate of 22% between my pre-test and post-test was also unexpected and resulted in a 

27% final response rate, which was well below the 80% response rate anticipated. This low 

response rate may have been due to the approaching holiday season, since the second survey 

was launched the second week of November.  

Since Sample 2 participants were recruited from an online panel, response rates are 

unknown. Additionally, I was unable to fill the desired quota of post-test participants. Even 

after extending the sampling from Idaho and Montana to include Washington and Wyoming, 

the quota was not filled in the four-week time limit set for data collection. The time these 

surveys remained open was extended another two weeks and the quota was still not filled. 

One possible explanation is that there was a limited number of possible participants 

available from Amazon Mechanical Turk who met the study requirements of being residents 

in Idaho, Montana, Washington or Wyoming.  

Demographic differences between Sample 1 and Sample 2 are not surprising because 

participants were recruited from different populations and in different ways. The average 
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age of participants in Sample 1 was almost twice that of Sample 2. Sample 1 participants 

also had residences closer to forests and had lived in those residences for longer. However, 

despite these differences, I expected that the nature of cognitive processes would be the 

same in both samples; that is, the type and direction of relationships between cognitive 

processing and attitude change would be the same. Indeed, many psychology experiments 

share this assumption and rely on student samples to study how information is processed. 

The main limitation to these studies is whether the topic is as relevant to students as to the 

general population, because relevance is theorized to influence processing and attitude 

change. I sought to overcome this potential limitation of topic relevance by recruiting 

participants who would have a use for the information presented to them, since the treatment 

materials were designed to include relevant regional information. By including samples 

recruited in different ways I hoped to extend the generalizability of the results to include 

individuals with a diversity of experiences with wildland fire and involvement levels. 

Compared to Sample 1, Sample 2 participants appear to be very removed from the risk, both 

physically, as almost 40% of participants lived more than 3 miles away from the nearest 

forest, and psychologically, as approximately 65% of participants were categorized as 

having low issue involvement.  

HYPOTHESIS TESTING 

In this subsection, I review each hypothesis and compare the findings from Sample 1 

and Sample 2 for each statistical test (Table 4.1) and the figures showing cognition measures 

as a function of issue involvement or treatment type. I also compare the findings from the 

multiple regression models for Sample 1 and Sample 2.  
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Table  4.1: Summary of hypotheses test results for Sample 1 and Sample 2 

Hypothesis Sample 1 Sample 2 

H1: Both gain and loss framed treatment materials will increase 
participants’ support for management actions to reduce fire risk when 
compared to the control group. 

Reject Reject 

H2: Participants with high issue involvement scores will have a higher 
level of support in the loss frame than the gain frame. 

Reject Reject 

H3: Participants with low issue involvement scores will have a higher 
level of support in the gain frame than the loss frame. 

Reject Reject 

H4: The proportion of participants whose thoughts elicited by the 
messages show high cognitive depth will be higher with increasing 
scores of issue involvement.  

Reject Reject 

H5: The proportion of participants whose thoughts elicited by the 
messages show negative valence will be higher with increasing scores 
of issue involvement. 

Reject Reject 

H6: The proportion of participants whose thoughts elicited by the 
messages show personally relevant elaborations will be higher with 
increasing scores of issue involvement. 

Reject Reject 

H7: The proportion of participants whose thoughts elicited by the 
messages show high cognitive depth will be higher in the loss frame. 

Fail to 
reject 

Fail to 
reject 

H8: The proportion of participants whose thoughts elicited by the 
messages show negative valence will be higher in the loss frame. 

Reject Reject 

H9: The proportion of participants whose thoughts elicited by the 
messages show personally relevant elaborations will be higher in the 
loss frame. 

Reject 
 

Reject 
 

 

Hypotheses 1-3: Treatment type and issue involvement impacts on attitudes 

The Kruskal-Wallis tests allows for medians to be compared across groups. No 

significant differences in attitude change about prescribed fire, regulatory, or miscellaneous 
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management actions between treatment versions or between issue involvement levels were 

found in Sample 1. This led to the rejection of hypotheses 1, 2 and 3 for Sample 1.  

Tests of hypotheses 1 to 3 for Sample 2 had some statistically significant, although 

perplexing, findings. Remember that in Sample 2 the pre-test, gain treatment, loss treatment 

and control were all separate groups of participants, and attitudes, not attitude change, were 

examined in this analysis. In this group, Kruskal-Wallis tests indicated there was some type 

of significant difference in attitudes toward regulatory management actions between test 

versions (Table 3.26). The pairwise comparisons of regulatory management attitudes 

revealed group differences between the pre-test and gain frame and between the pre-test and 

loss frame, but no significant difference was found between the gain and loss frame (Table 

3.27). Furthermore, no significant differences were found between the gain frame and the 

control or between the loss frame and the control. Therefore, I cannot conclude that the 

treatments had an influence on attitudes, since there were no significant differences between 

any of the post-test attitude scores. This led to the rejection of hypotheses 1, 2 and 3 for 

Sample 2. 

One possible explanation for the statistically significant differences between pre-test 

and post-test in Sample 2 is that a maturation effect may have been taking place. This is 

unlikely because there was no significant difference between the pre-test and post-test 

controls. For example, if stories about defensible space had become the focus of news 

coverage between my pre-test and post-tests, I would have expected support for defensible 

space to be significantly higher in my post-test control test than in my pre-test control.  

Perhaps the most likely explanation of differences between the two treatment groups and the 
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pre-test is that the post-tests included samples from additional states. The pre-test 

participants resided in Idaho and Montana. However, the sample was extended in all the 

post-tests to include Washington and Wyoming in an attempt to fulfill the requested survey 

quota. Thus, the baseline established in the pre-test may not be representative of the 

population surveyed in the post-test, despite all of these states being in the northern Rocky 

Mountain region. For example, participants in Washington could range from the northern 

Rocky Mountains to the Pacific Coast.  

In Sample 2, Kruskal-Wallis tests for hypotheses 2 and 3 also indicated significant 

differences in attitudes toward regulatory management actions and miscellaneous 

management actions between levels of issue involvement (Table 3.28). The pairwise 

comparisons of regulatory management attitudes and miscellaneous management attitudes 

revealed group differences between the low involvement and moderate involvement groups 

and between the moderate involvement and high involvement groups (Table 3.29). 

However, no significant difference in attitude score was found between low involvement 

and high involvement participants. Since no significant differences were found between 

these post-test attitudes scores, additional analysis was not completed and I concluded that 

the effect of flyers did not vary with involvement levels.  

 
Hypotheses 4-9: Issue involvement and treatment type impact on cognitive 

processing of messages 

The following section will discuss if the trends seen in the frequency tables were the 

same as the trends that would be expected based on my hypotheses.  Despite the all of the 

Sample 1 figures showing the hypothesized trend, only hypothesis 7 was supported by my 
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statistical tests. One possibility for this lack of significant findings is the small sample for 

each of the post-test groups, particularly in Sample 1.  

Hypothesis 4 

The shape of the frequency graphs for Sample 1 matched my predictions for 

hypothesis 4 (Fig. 3.1), though the differences were not statistically significant. In Sample 1, 

a larger percentage of the low involvement group was engaging in low cognitive depth (e.g., 

simple restatement of flyer messages), while participants who scored as moderately or 

highly involved were more likely to engage in high cognitive processing. In Sample 1 a 

larger percentage (60%) of high involvement participants were engaging in deeper cognitive 

processing, but in Sample 2 the majority of high involvement participants showed evidence 

of low cognitive depth (63%). In Sample 2 deep cognitive processing was most common 

among moderately involved participants (52%). The overall prevalence of low cognitive 

depth processing in Sample 2 may be an indicator that, despite self-reporting they were 

highly involved, these participants had lower levels of actual issue involvement than Sample 

1.  

Hypothesis 5 

The shape of the frequency graph for Sample 1 matched my predictions for 

hypothesis 5 by showing the largest percentage of negative thoughts were listed by highly 

involved participants (19%) (Fig. 3.2), though the differences were not statistically 

significant. This trend was not seen in Sample 2, where negative thoughts were only listed 

by participants with low (4%) and moderate (4%) involvement scores. The majority of 

thoughts listed were positive for both Sample 1 (>67%) and Sample 2 (>88%). Although 
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more participants in Sample 1 listed negative or neutral thoughts, final measures of support 

were higher for this group than in Sample 2. This may indicate that managers should not 

assume that negative thoughts are an indicator for participant support for management.  

Hypothesis 6 

The shape of the frequency graphs for Sample 1 and Sample 2 matched my 

predictions for hypothesis 6, since the most personally relevant elaborations were listed by 

highly involved participants (Fig. 3.3), though the differences were not statistically 

significant. I expected to see higher levels of personal relevance from the high issue 

involvement group, since they would have more general experience with wildland fire. 

However, the overall percentage of participants listing personally relevant elaborations in 

Sample 2 was very small, ranging from 14% to 22%.  

Hypothesis 7 

Hypothesis 7, that the loss frame would promote deeper cognitive processing, was 

the only hypothesis supported by my statistical tests. Sample 1 and Sample 2 had larger 

percentages of participants processing messages with high cognitive depth in the loss frame 

than in the gain frame (Fig. 3.5). Results for Sample 1 show a moderate relationship 

between the treatment and depth of cognition (Table 3.23). Sample 2 results show a week 

relationship (Table 3.31). This result is in agreement with other studies (Maheswaran & 

Meyers-Levy, 1990) that higher levels of cognition occur under the loss frame than in the 

gain frame. 
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Hypothesis 8  

The shape of the frequency graph for Sample 1 matched my predictions for 

hypothesis 8 (Fig. 3.5), though the differences were not statistically significant.  The Sample 

1 frequency graph for valence of thoughts by treatment type shows a larger percentage of 

negative thoughts listed with the loss frame than with the gain frame. Furthermore, there 

were more neutral thoughts in the loss frame. Since a neutral score was achieved when 

participants listed both negative and positive thoughts, this graph depicts expected trends.  

The Sample 2 trend was not as expected, since there was a larger percentage of positive 

thoughts listed for the loss frame and more neutral thoughts listed in the gain frame.  

Hypothesis 9  

The shape of the frequency graph for Sample 1 matched my prediction for 

hypothesis 9 (Fig. 3.6), though the differences were not statistically significant. The Sample 

1 graph shows a larger percentage of participants listing personally relevant thoughts in the 

loss frame.  However, this trend was not seen in Sample 2, where a larger percentage of 

participants listed personally relevant thoughts in the gain frame.  As expected, participants 

from Sample 2 listed few personally relevant thoughts (<20% in either treatment). This 

expectation was based on the assumption that Sample 2 participants were less likely to have 

personal experience with wildland fire.  Given this distribution, detecting a relationship 

between treatment type and personally relevant elaboration would be less likely than in 

Sample 1.  
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Contribution of treatment type, issue involvement, and cognition of messages to 

attitudes  

Multiple linear regression analysis tested the contributions of treatment type, issue 

involvement, valence of thoughts, depth of cognition, and personal relevance of thoughts to 

post- test attitudes about support for prescribed fire management actions, regulatory 

management actions, and miscellaneous management actions. In Sample 1 valence of 

thoughts was statistically significant in all three attitude types measured. The model for 

prescribed fire management attitudes explained 21% of the variance and each unit increase 

in valence corresponded to a 0.44 unit increase in attitude. The model for regulatory 

management attitudes explained 20% of the variance and each unit increase in valence 

corresponded to a 0.42 increase in attitude. The model for miscellaneous management 

attitudes explained 17% of the variance and each unit of valence corresponded to a 0.40 

increase in attitude. In Sample 2 the models for prescribed fire management attitudes and 

miscellaneous management attitudes were not a significant fit for the data. The model for 

regulatory management attitudes explained 5% of the variance, and each unit increase in 

valence corresponded to a 0.19 increase in attitude.  

Hence, the only statistically significant findings were that people who had more 

positive thoughts in reaction to reading the messages had more positive attitudes about 

management actions. These results are not surprising because ELM suggests that positive 

attitude changes occur when there is a preponderance of positive thoughts during message 

elaboration. Valence of thoughts was expected to be related to both treatment type and issue 

involvement. Specifically, I expected more favorable thoughts under the gain frame and 

among participants with lower levels of involvement, because participants without prior 
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experience with the topic of wildland fire would focus on the positive messages in the gain 

frame and focus on the negative messages in the loss frame. However, statistical tests did 

not support these relationships. This means that even an indirect effect of treatment type and 

issue involvement on attitudes was not supported. 

Limitations 

In this section I will review the main limitations of this project, including differences 

between sample populations, flyer and survey layout, and possible reasons for findings that 

are contrary to the larger literature.  

Differences between Sample 1 and Sample 2 could contribute to the inconsistencies 

between results. Sample 2 did not have matched pre- and post-test participants, limiting my 

ability to examine attitude change. Differences in motivation to complete the survey could 

have had an influence, since Sample 1 participants had wished to be included in wildland 

fire research, while Sample 2 participants were recruited from an online panel and given a 

small incentive for participation. Participants from Sample 2 may have been less motivated 

to carefully review treatment materials and survey questions, and the faster completion times 

may indicate that this was occurring. However, given the younger average age of these 

participants and their recruitment from an online panel, this difference might also be 

attributed to participants being more comfortable with online surveys. Although I 

intentionally sought participants who varied in their levels of issue involvement, I had 

concerns that Sample 2 participants were attempting to finish the survey as quickly as 

possible without reading the questions. I tried to control for this by asking participants to 

carefully review treatment materials.  



83 
 

I was also concerned that Sample 2 participants were computer bots set up to take 

tests for the incentive, since this was a potential problem with using an online panel. I 

controlled for this by reviewing any survey whose completion time was less than seven 

minutes and by requiring the state entered at the beginning of the survey to match the state 

of the zipcode listed at the end. I did find evidence of these entries, typically indicated by all 

scores of three on Likert scale and a repetition of random letters in all text boxes. These 

surveys did not receive the incentive and were removed from analysis, along with 

incomplete surveys and surveys by participants who had completed another test version.  

As mentioned above, one limitation with Sample 2 was the addition of participants 

from Washington and Wyoming in the post-tests, which could account for differences 

between the pre-test control (Idaho and Montana only) and post-test groups.  

Although the treatment materials were developed following communication 

guidelines, a pilot test was not completed for the final flyers. These flyers were reviewed by 

colleagues in the Department  of Conservational Social Sciences, but no formal feedback 

from students or community members was completed. Additionally, the flyer was presented 

to participants as a pdf through a weblink. Participants may have expected to engage with 

the information since it was delivered online.  

The administration of the survey online may have posed its own drawbacks. The 

survey may have been difficult for some participants to complete because it included twenty 

questions, some of which had multiple items laid out in two columns. This may have been a 

greater limitation for participants in Sample 2 since my survey was more complex than other 

surveys posted on Amazon Mechanical Turk at the time of survey administration. Sample 1 
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participants, however, may not have found the survey layout challenges since it was similar 

to survey these participants had completed for the previous study by Blades and Hall (2012). 

One of the main assumptions in this study was that issue involvement would 

influence attitude shifts (H2 and H3) and cognitive processing of messages (H4, H5, and 

H6) (Kokkinaki & Lunt, 1997). This assumption is based on the factors outlined in ELM 

that lead to central processing (Rucker & Petty, 2006). Issue involvement was hypothesized 

to lead to a higher depth of processing (H4), more personally relevant elaboration (H6), and 

more negative thoughts about the message (H5).  The survey was distributed during the fall 

of 2012 after a particularly bad fire season. This may have resulted in more negative 

thoughts and associations about fire, or could have prompted some participants to have 

increased issue involvement after taking fire protections actions the previous summer.  

Additionally, the thought listing exercise did not afford me control of the actual depth of the 

cognitive processing.  

I was surprised that no association was found between issue involvement and any of 

the three cognition measures.  The finding that these constructs are independent of each 

other may be due to a problem with the operationalization of the constructs. ELM defines 

issue involvement as the extent to which the issue is considered personally important. I 

created my measure of issue involvement by asking participants about their knowledge of 

wildland fire management, interest in management, and activity in reducing wildland fire 

risk. I did not ask participants to indicate the how important wildland fire was to them 

personally, although the three variables seem to be reasonable indicators of involvement.  



85 
 

Perhaps a more likely problem was the way I operationalized the cognition measures. 

These items were generated through the content analysis of the thought listing exercise. The 

code book (Appendix I) used fairly simple methods to characterize each of the variables. 

Cognitive depth was categorized as low, which meant simple restatement of content in the 

flyer, or high, which included evidence of linking content to other ideas. Valence was 

categorized as negative, neutral, or positive based on the summation of the valence 

associated with each listed thought. Personal relevance of elaborations was coded as 

presence or absence. Not all participants engaged in the thought listing exercise and some 

chose to list fewer than the three thoughts requested.  

My results may have been impacted by the smaller samples for these variables on top 

of already small group sizes for each post-test, especially in Sample 1. This may be why the 

percentages seen in the figures for hypotheses tests 4-9 generally matched my predictions, 

but statistical tests were not significant. Furthermore, cognitive measures were based solely 

on the thought listing exercise. Additional survey measures may have allowed for the use of 

more sophisticated analysis (e.g., knowledge questions).  

Theoretical Implications 

The hypotheses I created for this study were based on the results of seminal studies 

in heath communication. However, only one of my hypotheses was supported. Thus, the 

empirical evidence I found suggests that the hypotheses may not be warranted in all 

situations. The perplexing results of this study, especially the general lack of influence of 

issue involvement, led me to return to the literature to seek explanations. I was unable to 

find a clear explanation for why issue involvement was not influencing results in my study. 
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However, I did discover several studies that also showed a statistically insignificant 

difference between gain and loss framed information and that these results were not 

considered uncommon. My findings mirror other studies that have shown inconclusive 

results regarding which frame has an influence on attitudes, although there are interesting 

implications for how frames may influence behavioral intention and actual behavior, apart 

from any impact on attitudes themselves. Below, I review these additional studies in the 

following order: studies with results about issue involvement, studies that measured attitude 

outcomes, studies that measured behavior and behavioral intention, and finally studies that 

question the utility of the Rothman et al. (2006) framework.    

I had predicted that treatment type and depth of cognition would be associated, 

specifically that the loss frame would generate more cognitive processing (H7). My results 

provide support for this prediction, with both samples showing significantly higher levels of 

cognitive depth in the loss frame (Table 3.23 and 3.31). For example, in Sample 1, 67% of 

the loss group was categorized as high processing depth, compared to 41% in the gain 

frame. In Sample 2, 47% of the loss group was categorized as high processing depth, 

compared to 32% in the gain frame. This supports theoretical assumptions outlining why a 

loss frame should provoke more processing in O’Keefe and Jensen’s (2008) meta-analysis. 

The argument is that the loss frame should lead to more informational processing due to the 

fear-arousing appeals of the message and negativity bias, where sensitivity and heightened 

impact of the negative information result. However, in reviewing empirical tests of 

prevention behaviors, O’Keefe and Jensen found that gain frames led to more information 

processing and better memory recall. These results are surprising and the authors proposed 

that they might be limited to preventative behaviors, because those usually promise positive 
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outcomes.  Perrin (2011) predicted less depth of cognition in the loss frame due to mediating 

effects of arousal-eliciting aspects of negative messages on processing. In other words, a 

strong emotional reaction to the message would override a reader’s ability to think deeply 

about the message content. However, this hypothesis was not supported in Perrin’s study, as 

there were no differences in emotional arousal between gain and loss framed information. 

My results are more consistent with a conclusion that loss framing leads to deeper cognitive 

processing, but clearly this issue deserves additional research attention.  

Although the meta-analysis by O'Keefe and Jensen (2008) found that gain frames 

seemed to lead to more cognitive processing, other studies have not examined processing, 

but instead have focused on attitudes, behavioral intention, and actual behavior. O'Keefe and 

Jensen (2007) concluded that there was no significant effect of frames on attitudes and 

intentions. Gallagher and Updegraff (2012) also found that neither gain nor loss frames were 

more effective at influencing attitudes. However, they extended their meta-analysis to 

include actual behavior change and found that the gain frame was more persuasive with 

prevention behaviors. The authors argued that future studies should measure actual behavior, 

rather than merely attitudes, since it does not appear that gain and loss frames influence 

attitudes or intentions.   

On the other hand, some studies have found an influence of frame type on attitudes. 

Nan (2007) found that both gain or loss frames can influence attitudes, but frames are more 

effective at influencing behavioral intention than attitude. The results of Nan’s study support 

my hypotheses 2 and 3by showing that the loss frame was more effective at influencing 

attitudes and intention with the high involvement participants (H2) and that the gain frame 
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was more effective with low involvement participants (H3). If I had seen these studies 

before developing my survey instrument, I would have included behavioral intention 

measures, such as intention to vote for or against proposed management actions.   

The predictions in my study used the framework established by Rothman et al. 

(2006), showing that prevention and detection behaviors are influenced differently by frame 

type. Since Spence and Pidgeon (2010) argued that climate change mitigation actions were 

comparable to health preventative actions, I made the assumption that wildfire adaptation 

and mitigation actions could also be thought of as prevention behaviors. This makes 

intuitive sense because fuel management actions, such as selective thinning, or community 

management actions, such as new building guidelines, do not detect wildfire. However, the 

effects of frame type within detection or prevention actions are not well understood.  Given 

that environmental risk communication is usually focused on mitigation behaviors, this 

framework may not be as useful in this realm of communication.  

Gallagher and Updegraff (2012) identified that the impact of gain and loss framing 

may not be based on whether behaviors are seen as prevention or detection, but rather on an 

individual’s construals of the risks associated with the behavior. This point has interesting 

implications for environmental risk communication. Whereas health risks pose direct 

personal impacts, and may therefore be highly salient, individuals may not have well 

developed ideas about the personal impacts posed by environmental risks. It is possible that 

gain and loss frames may be more useful than other message types in communicating only 

those climate change impacts that have well understood personal impacts. For example, 

impacts that are directly related to human health, like the increase in some vector born 
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diseases, may be impacted by gain or loss frames because they can be presented with 

specific risk information (i.e., numeric).  

I did not use specific, numerical information in my materials for two reasons. First, 

this experiment was testing the impact of gain and loss frames on goal framed arguments, 

whereas specific numerical information is used in risky choice frames, as seen in the study 

by Morton et al. (2011). Second, uncertainty regarding climate change impacts, including 

wildland fire, makes it difficult to provide numerical information that is easily understood 

by the general public. Future assessments of how the general public understands risk posed 

by different climate change impacts could lead to communication materials that can 

overcome the challenges of low numeracy for many audiences.  

Due to the history of wildfire management and suppression in the U.S., it is likely 

that this risk is perceived differently than other climate change impacts, such as sea level 

rise and extreme weather. For example, the perception that wildland fires can be controlled 

may contribute to confusion about the likelihood of any risk reduction outcome, and using a 

gain or loss frame to present this information may be less influential due to this confusion. 

Future research may show that my hypotheses about the potential impacts of gain or loss 

frames could hold true for other impacts with better understood risks and outcomes.  

Gallagher and Updegraff (2012) suggested alternatives to Rothman et al.’s (2006) 

framework, and Nan (2007) argued the framework should be discarded altogether, because 

studies using these frameworks have had inconsistent results. Nan argued that the way that 

gain or loss frames are operationalized, as opposed to the actual manipulation of gain and 

loss, may provide a better explanation of their direct effect. She tested how the effectiveness 
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of gain or loss frames differed when focusing on desirable or undesirable end states. This 

study used gain and loss frames and desirable and undesirable outcomes to create four 

treatment types (Figure 4.1). 

  Outcome type 

Frame 
type 

 Desirable Undesirable 

Gain If you do X, you will 
protect yourself.  

If you do Y, you will be at 
greater risk.  

Loss If you don’t do Y, you will 
be at lower risk.  

If you don’t do X, you 
won’t protect yourself.  

Figure  4.1: Nan’s suggested four-group experimental design 

 

She found that, when end states focused on undesirable outcomes and participant 

issue involvement was low, the gain frame led to greater behavioral intentions. When end-

states focused on undesirable outcomes and participant issue involvement was high, the loss 

frame led to greater behavioral intentions. However, no framing effects were found when 

end states were focused on desirable outcomes; my study focused on desirable outcomes, so 

this may account for the lack of framing effect. Although this research shows interesting 

implications for a new framework, the meta-analysis by O’Keefe and Jensen (2008) did not 

find that end-states focused on desirable or undesirable outcomes impacted the effectiveness 

of gain or loss frames. Further research is needed to explore the relationship between frame 

type, end state focus, and prevention or detection behaviors. My study only used two 

treatment materials framing the outcomes as gains or losses; future studies could adopt 

Nan’s (2007) methods of four treatment materials with desirable and undesirable outcome 

presented in both gain and loss frames.  
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These recent studies and my results demonstrate the continued need for framing 

research in both health communication and environmental risk communication. The 

persuasive advantage of gain and loss framed messages in climate change communication 

has yet to be established. My results do not provide support for either frame in changing 

attitudes about climate change adaptation and mitigation actions, at least in the context of 

wildfire.  

As mentioned above, Spence and Pidgeon (2010) called for communications to use 

the gain frame. Other advocates for using the gain frame, Morton et al. (2011), also found 

that the positive (gain) frame leads to decreases in perceived uncertainty and cautious 

responses to climate change information. Meanwhile, Gallagher and Updegraff (2012) 

called for the incorporation of concepts from other theories for a deeper understanding of the 

relationship between gain and loss framing, understanding of risks, self-efficacy, and threat 

appraisal. While recent studies such as Perrin (2011) have sought to fill the gap in our 

understanding of the relationship between emotional responses to messages and behavioral 

intentions, little research has been done to date. Thus, there is ample room to explore how 

framing impacts message processing and ultimately behavior.  

Practical Implications 

While the results of the various meta-analyses and studies discussed above show 

minor effects due to gain and loss framing, attitude change is difficult to achieve, persuasive 

messages are complex, and therefore any technique that could aid in success should be 

incorporated. While the theoretical function of gain and loss frames is not well understood, 

overall these studies suggest that the gain frame should be used when communicating 
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prevention behaviors (Gallagher & Updegraff, 2012; Morton et al., 2011; O'Keefe & Jensen, 

2007, 2008; Spence & Pidgeon, 2010).  

All materials should strive to provide clear and understandable explanations of the 

outcomes of the proposed action. Based on the studies listed above, it appears that the 

clearest explanations are presented in the gain frame. The loss frame often presents a double 

negative (e.g., the negative outcomes of not taking action), which can be confusing for 

readers.  Therefore, the most direct method of communicating risk information is through 

the gain frame.  

O'Keefe and Jensen (2007) found a strong gain frame advantage with one specific 

type of health behavior, dental hygiene behaviors. This effect may be a result of the 

perceived certainty of outcomes, since the outcomes of good dental hygiene are well 

understood. When possible, communicators should include information in their materials 

that focus on the certainty of outcomes.  

Gallagher and Updegraff (2012) argue that the gain frame may be more persuasive 

because of other types of information that this frame communicates, such as self-efficacy, 

social norms, outcome expectations and positive emotions. In particular, self-efficacy may 

be key in prevention behaviors, but may play a smaller role in detection behaviors. The gain 

frame may be useful in setting social norms and increasing self-efficacy through the use of 

positive examples for taking recommended actions. Based on Nan’s (2007) results, 

communicators should not only use the gain frame, but also focus on desirable outcomes of 

taking action.  

Spence and Pidgeon (2010) applied gain and loss frames to climate change 

communication and found similar results supporting the “gain frame advantage.” The 
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authors found that the gain frame suppressed fear responses and led to more positive 

attitudes about climate change mitigation than the loss frame, which produced higher levels 

of fear responses, increased perceptions of the severity of climate change impacts, and led to 

higher information recall.  

Based on these studies, messages will be most effective when they address positive 

outcomes (gain frame), what others expect of participants (social norms), and empower 

individuals to take action (self-efficacy). Using the gain frame should allow communicators 

to present information that addresses risks without trigging an overwhelming fear response. 

Using the gain frame will provide readers will the clearest explanation of risks and desirable 

outcomes of the proposed actions.  
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Chapter 5: CONCLUSION 

In this study, I tested nine hypotheses to assess how gain and loss frames and issue 

involvement affected cognitive processing and, in turn, attitudes toward climate change 

mitigation activities related to fire risk for people living in northern Rocky Mountain forests. 

Issue involvement in this study did not predict attitudes or cognitive processing of messages, 

which runs counter to the accepted role of issue involvement in the literature. Both Sample 1 

and Sample 2 showed moderate levels of support for prescribed fire management, regulatory 

management and miscellaneous management in all post-tests. Additionally, there were no 

statistically significant differences in attitudes between treatment types or the control 

groups. These results also run counter to the literature, where it is assumed that exposure to 

any treatment should result in an effect. My results may be due to the timing of the survey 

after a particularly bad fire year, during which participants may have been exposed to many 

messages similar to those presented in the treatment materials. I did find that treatment type 

had an impact on the cognitive depth of message processing, but not the valence of thoughts 

or personally relevant elaborations. My results indicate that the loss frame leads to more 

message processing. Furthermore, my results do indicate that valence of thoughts is a small 

significant predictor of attitudes.  

The inconclusive nature of these results is not surprising and has been demonstrated 

in several meta-analyses on the topic of gain and loss frames. Nevertheless, these meta-

analyses and other studies may suggest a “gain frame advantage” in influencing attitudes, 

intentions and behavior. Thus, practitioners are recommended to use the gain frame, which 

may have additional positive impacts on self-efficacy and depth of cognitive processing.  
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Future studies are needed to understand the processes by which gain and loss frames have 

varied effects depending on the behavior being studied. Topic areas such as the role of 

certainty of outcomes, desirable end-states, and individuals’ construal of risks are fertile 

areas for gain and loss frames to be explored.  

 

 

  



96 
 

REFERENCES 

Bartlett, J. E., Kotrlik, J. W., & Higgins, C. C. (2001). Organizational research: Determining 
appropriate sample size in survey research appropriate sample size in survey 
research. Information Technology, Learning, and Performance Journal, 19(1), 43-
50.  

Blades, J. J., & Hall, T. E. (2012). Enhancing Public Communication by Comparing 
Tolerance of Smoke from Wildland Fires in the Northern Rockies and South-Central 
U.S. . Paper presented at the International Association for Society and Natural 
Resources, University of Alberta, Edmonton, Canada.  

Chaiken, S. (1980). Heuristic versus systematic information processing and the use of source 
versus message cues in persuasion. Journal of Personality and Social Psychology, 
39(5), 752-766.  

Detweiler, J. B., Bedell, B. T., Salovey, P., Pronin, E., & Rothman, A. J. (1999). Message 
framing and sunscreen use: Gain-framed messages motivate beach-goers. Health 
Psychology, 18(2), 189-196. doi: 10.1037/0278-6133.18.2.189 

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2009). Internet, mail, and mixed-mode 
surveys: The tailored design method (3rd ed.). Hoboken, NJ: John Wiley & Sons, 
Inc. 

Dunwoody, S. (2007). The challenge of trying to make a difference using media messages. 
In S. C. Moser & L. Dilling (Eds.), Creating a climate for change: Communicating 
climate change and facilitating social change (pp. 89-104). New York: Cambridge 
University Press. 

Entman, R. M. (1993). Framing: Toward clarification of a fractured paradigm. Journal of 
Communication, 43(4), 51-58. doi: 10.1111/j.1460-2466.1993.tb01304.x 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. Thousand Oaks, CA: 
Sage. 

Gallagher, K. M., & Updegraff, J. A. (2012). Health message framing effects on attitudes, 
intentions, and behavior: A meta-analytic review. Annals of Behavioral Medicine, 
43(1), 101-116.  

Kokkinaki, F., & Lunt, P. (1997). The relationship between involvement, attitude 
accessibility and attitude–behaviour consistency. British Journal of Social 
Psychology, 36(4), 497-509. doi: 10.1111/j.2044-8309.1997.tb01146.x 

Krosnick, J. A., & Petty, R. E. (1995). Attitude strength: An overview. In R. E. Petty & J. A. 
Krosnick (Eds.), Attitude strength: Antecedents and consequences (Vol. 4, pp. 1-24). 
Mahwah, NJ: Lawrence Erlbaum Associates. 

Kühberger, A., & Tanner, C. (2010). Risky choice framing: Task versions and a comparison 
of prospect theory and fuzzy-trace theory. Journal of Behavioral Decision Making, 
23(3), 314-329. doi: 10.1002/bdm.656 

Levin, I. P., Schneider, S. L., & Gaeth, G. J. (1998). All frames are not created equal: A 
typology and critical analysis of framing effects. Organizational Behavior and 
Human Decision Processes, 76(2), 149-188. doi: 10.1006/obhd.1998.2804 

Maheswaran, D., & Meyers-Levy, J. (1990). The influence of message framing and issue 
involvement. Journal of Marketing Research, 27, 361-367.  



97 
 

Maibach, E. W., Nisbet, M., Baldwin, P., Akerlof, K., & Diao, G. (2010). Reframing climate 
change as a public health issue: An exploratory study of public reactions. BMC 
Public Health, 10(299), 1-11. doi: 10.1186/1471-2458-10-299 

Markowitz, E. M., & Shariff, A. F. (2012). Climate change and moral judgement. Nature 
Climate Change, 2(4), 243-247.  

Meyerowitz, B. E., & Chaiken, S. (1987). The effect of message framing on breast self-
examination attitudes, intentions, and behavior. Journal of Personality and Social 
Psychology, 52(3), 500-510. doi: 10.1037/0022-3514.52.3.500 

Meyers-Levy, J., & Maheswaran, D. (2004). Exploring message framing outcomes when 
systematic, heuristic, or both types of processing occur. Journal of Consumer 
Psychology, 14(1/2), 159-167.  

Millar, M. G., & Millar, K. U. (2000). Promoting safe driving behaviors: The influence of 
message framing and issue involvement. Journal of Applied Social Psychology, 
30(4), 853-866. doi: 10.1111/j.1559-1816.2000.tb02827.x 

Morton, T. A., Rabinovich, A., Marshall, D., & Bretschneider, P. (2011). The future that 
may (or may not) come: How framing changes responses to uncertainty in climate 
change communications. Global Environmental Change, 21(1), 103-109. doi: 
10.1016/j.gloenvcha.2010.09.013 

Moser, S. C. (2007). More bad news: The risk of neglecting emotional responses to climate 
change information. In S. C. Moser & L. Dilling (Eds.), Creating a climate for 
change: Communicating climate change and facilitating social change (pp. 64-80). 
New York: Cambridge University Press. 

Moser, S. C. (2010). Communicating climate change: History, challenges, process and 
future directions. Wiley Interdisciplinary Reviews: Climate Change, 1(1), 31-53. doi: 
10.1002/wcc.11 

Myers, T., Nisbet, M., Maibach, E., & Leiserowitz, A. (2012). A public health frame arouses 
hopeful emotions about climate change. Climatic Change, 113(3/4), 1105-1112. doi: 
10.1007/s10584-012-0513-6 

Nan, X. (2007). The relative persuasive effect of gain-versus loss-framed messages: 
Exploring the moderating role of the desirability of end-states. Journalism & Mass 
Communication Quarterly, 84(3), 509-524.  

Nerlich, B., Koteyko, N., & Brown, B. (2010). Theory and language of climate change 
communication. Wiley Interdisciplinary Reviews: Climate Change, 1(1), 97-110. doi: 
10.1002/wcc.2 

Nisbet, M. C. (2009). Communicating climate change: Why frames matter for public 
engagement. Environment: Science and Policy for Sustainable Development, 51(2), 
12-23. doi: 10.3200/envt.51.2.12-23 

O'Keefe, D. J., & Jensen, J. D. (2007). The relative persuasiveness of gain-framed loss-
framed messages for encouraging disease prevention behaviors: A meta-analytic 
review. Journal of Health Communication, 12(7), 623-644.  

O'Keefe, D. J., & Jensen, J. D. (2008). Do loss-framed persuasive messages engender 
greater message processing than do gain-framed messages? A meta-analytic review. 
Communication Studies, 59(1), 51-67.  

Perrin, J. L. (2011). Emotional responses to environmental messages and future behavioral 
intentions. Applied Environmental Education & Communication, 10(3), 146-157.  



98 
 

Pidgeon, N., & Fischhoff, B. (2011). The role of social and decision sciences in 
communicating uncertain climate risks. Nature Climate Change, 1(1), 35-41.  

Rothman, A. J., Bartels, R. D., Wlaschin, J., & Salovey, P. (2006). The strategic use of gain- 
and loss-framed messages to promote healthy behavior: How theory can inform 
practice. Journal of Communication, 56(s1), S202-S220. doi: 10.1111/j.1460-
2466.2006.00290.x 

Rucker, D. D., & Petty, R. E. (2006). Increasing the effectiveness of communications to 
consumers: Recommendations based on Elaboration Likelihood and attitude 
certainty perspectives. Journal of Public Policy & Marketing, 25(1), 39-52.  

Spence, A., & Pidgeon, N. (2010). Framing and communicating climate change: The effects 
of distance and outcome frame manipulations. Global Environmental Change, 20(4), 
656-667. doi: 10.1016/j.gloenvcha.2010.07.002 

Tversky, A., & Kahneman, D. (1992). Advances in prospect theory: Cumulative 
representation of uncertainty. Journal of Risk and Uncertainty, 5(4), 297-323. doi: 
10.1007/bf00122574 

Westerling, A. L., Hidalgo, H. G., Cayan, D. R., & Swetnam, T. W. (2006). Warming and 
earlier spring increase western U.S. forest wildfire activity. Science, 313(5789), 940-
943. doi: 10.1126/science.1128834 

 

  



99 
 

APPENDICES 

   



100 
 

APPENDIX A 

SUMMARY REPORT FOR MANAGERS 

  



101 
 

Summary Report of Wildand fire Communication Research 

 The flyers designed for this experiment used the most current communication 
recommendations. The regional predictions make the information more personally relevant 
to the reader. The recommended risk reduction actions are specific and highlight that taking 
action is effective. Values, such as community and home, are appealed too in the message. 
Photos are used to supplement facts and provide examples. Sentences are kept short and use 
a seventh grade reading level. Readers are also given a web link directing them where to go 
to learn more about the information presented on the flyer.  

This study tested the effect of message frames on attitudes for support for different 
wildland fire management actions. Gain frames focus on the positive outcomes of taking 
action, while loss frames focus on the negative outcomes of not taking action. This positive 
or negative wording was used to describe the results of the management actions suggested 
on the flyer. 

 The individuals who took part in the study had moderated levels of support for 
management actions such as community education programs about family wildfire plans, 
selective thinning on public lands in the county and fire breaks around the community. 
Defensible space guidelines were moderately supported, but mandatory defensible space 
ordinances for the community were weekly supported. Fire-safety building guidelines were 
moderately supported, but mandatory fire-safety building ordinances in the community were 
neither supported nor opposed. Study participants also indicated they weakly supported 
mandatory reviews of the community’s CWPP every 3 years and prescribed fire on public 
lands in the county.  

The results of my study did not show an advantage for either the gain or the loss 
frame. Attitudes did not differ between the gain group, the loss group, and the control group. 
I have to recommend using the grain frame and focusing messages on the positive outcomes 
of taking action.   

Other studies have found that the gain frame:  

 Is more persuasive with low involvement audiences (Nan, 2007) 

 Is more persuasive at promoting an actual behavior change (Gallagher and 
Updegraff, 2012 )  

 Suppresses fear responses and leads to more positive attitudes about mitigation 
actions (Spence and Pidgeon, 2010). 

 Leads to more information processing and better memory recall (O’Keefe & Jensen, 
2008) 

 Decreases perceived uncertainty and promotes cautious actions  (Morton et al. ) 
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Pretest cover letter 

The University of Idaho Institutional Review Board has approved this project. 

Hello NAME, 

My name is Melissa Clark. I am a graduate student at the University of Idaho researching 
wildfire risk communication. This study will help land managers address communication 
needs with residents.  

 You are invited to participate in a survey about Northern Rockies wildfire information. The 
first step of this study will be to fill out a survey, in a few weeks you will receive another 
request to review an online flyer and take another survey. The survey should take 
approximately 20 minutes.  Upon completing the second survey you will be entered to win 
one of three $100 gift cards.  

You will benefit from this project by helping us understand which communication techniques 
are the best at presenting wildfire information. Northern Rockies communities will benefit 
because it will help natural resource managers communicate information about wildfire risks 
in the best possible way. 

Your participation in this survey is voluntary and you can skip question or stop at any time. 
There are no risks associated with this project. All information you provide will be 
confidential and seen only by myself and my faculty advisor, Dr. Hall. Your name will not be 
connected to any of your responses throughout any portion of this study. If you decide to 
withdraw from the study or if you have any questions, please do not hesitate to contact me.  

 

Go to the survey now: http://idaho.qualtrics.com/SE/?SID=SV_e4ZIw3V6PT7de3H  

 

Unique ID: NR#### 

 

Investigator       Faculty Sponsor 
 Melissa A. Clark     Troy E. Hall 
 University of Idaho     University of Idaho 
 Department of Conservation Social Sciences 

Moscow, ID  83844-0000     
 Ph.  (208) – 885-7911     Ph. (208) – 885-9455 
 maclark@uidaho.edu 
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Post-test cover letter 

The University of Idaho Institutional Review Board has approved this project. 

Hello NAME, 

Thank you for taking the first survey in my study! This email includes the link for the second 
part of this study.  Once you have completed this second survey, you will be entered to win 
of one of three $100 gift cards.  

You have been randomly assigned to one of two versions of this second survey. In one 
version you will be asked to read a flyer about wildfires and complete the survey. In the 
other version you only have to complete the survey.  

This second survey is very similar to the first survey. I have had several emails notifying me 
that the survey website is wider than some computer screens. Unfortunately, this setting 
width is out of my control and if you are experiencing this problem you will have to use the 
horizontal scroll bar at the bottom of your web browser window. I’m sorry for this 
inconvenience. 

Please remember that you will benefit from this project by helping us understand which 
communication techniques are the best at presenting wildfire information. Northern Rockies 
communities will benefit because it will help natural resource managers communicate 
information about wildfire risks in the best possible way. 

Your participation in this survey is voluntary and you can skip question or stop at any time. 
There are no risks associated with this project. All information you provide will be 
confidential and seen only by me and my faculty advisor, Dr. Hall. Your name will not be 
connected to any of your responses throughout any portion of this study. If you decide to 
withdraw from the study or if you have any questions, please do not hesitate to contact me.  

Go to the survey now:  http://idaho.qualtrics.com/SE/?SID=SV_e4ZIw3V6PT7de3H  

Unique ID: NR#### 

Thank you again for your participation! 

Kind regards, 

Melissa 

Investigator       Faculty Sponsor 
 Melissa A. Clark     Troy E. Hall 
 University of Idaho     University of Idaho 
 Department of Conservation Social Sciences 

Moscow, ID  83844-0000     
 Ph.  (208) – 885-7911    Ph. (208) – 885-9455 
 maclark@uidaho.edu 
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Title: Wildfire Survey A 

Description: Residents of ID, MT, WA, WY only – survey on fire preparedness. If you take 
this survey you are not eligible to take versions B or C. 

 
Answer a survey about wildfire preparedness in the northern Rockies 

The University of Idaho Institutional Review Board has approved this project. 

My name is Melissa Clark. I am a graduate student at the University of Idaho 
researching wildfire risk communication. This study will help land managers address 
communication needs with residents. 

Residents of Idaho, Montana, Washington and Wyoming are invited to 
participate in a survey about Northern Rockies wildfire information. Please note 
there are three versions of this study (A, B and C). You are eligible to complete one 
version only. This survey should take approximately 20 minutes.  

You will benefit from this project by helping us understand which communication 
techniques are the best at presenting wildfire information. Northern Rockies 
communities will benefit because it will help natural resource managers 
communicate information about wildfire risks in the best possible way. 

Your participation in this survey is voluntary and you can skip question or stop at 
any time. However, please note that surveys less than 75% complete will not be 
eligible for payment. There are no risks associated with this project. All information 
you provide will be confidential and seen only by me and my faculty advisor, Dr. 
Hall. Your name will not be connected to any of your responses throughout any 
portion of this study. If you decide to withdraw from the study or if you have any 
questions, please do not hesitate to contact me. 

 Survey link: Survey A     Provide the survey code here:  

 
Investigator 
Melissa A. Clark 
University of Idaho 
Department of Conservation Social 
Sciences 
Moscow, ID 83844 
208-885-7911  
maclark@uidaho.edu 
 

 
Faculty Sponsor 
Dr. Troy E. Hall 
University of Idaho 
208-885-9455 
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Cognitive Depth and valence of thoughts 

Code for the overall receptivity to the message (‐2 to +2) by reading all three thoughts 

listed by each participant. The goal here is to determine if the participant was persuaded by the 

flyer. Did they accept the content of the flyer (+) or reject it (‐)?  When reading thoughts, consider if 

there is any indication they actually read the flyer. (This is particularly important for the Amazon 

Mechanical Turk sample because survey times were very short.) 

A score of 0 indicates that the participant did not engage with the material or is ambivalent. A 

score of 1 indicates lower elaboration, while a code of 2 indicates higher elaboration. Use the code 

DK if there is not enough information to determine message receptivity.  

Rule  Example 

If all three thoughts are about the design and 
layout of the flyer, code DK.  
 

1) Nice photos 2) long 3) The “15” looked weird 
 
NOTE: “good info”, “good stats, and 
“interesting” would be coded as positive 
thoughts because they are about content 

If no thoughts suggest agreement or 
disagreement with the message, code DK. (This 
is usually listing topics) 
 

1) Fire danger 2) bark beetles 3) development 

If all thoughts are only a simple restatement of 
information, code +1.  
 

1) Fire danger is increasing 2) Bark beetles are 
contributing to the problem 3) Increased 
development will put more people at risk 
 

If thoughts are a combination of skepticism (‐) 
and persuasion (+), the coder must weigh the 
thoughts to determine which code is 
appropriate. Thoughts with equal positive and 
negative reaction are offset and should be 
coded as 0. If two thoughts are negative and 
one thought is positive, then code ‐1.   

1) It sounds like things are going to get a 
whole lot worse (+).  2) When I read 
things about ordinances I get a little 
nervous, simply because it sounds like 
something that can be done without as 
much care and thought as possible. I 
have had good experiences with 
ordinances… but also bad ones (‐).  3) 
There really isn’t’ a whole lot (as in 
nothing) in here about fire ‘naturally’ – 
in terms of this being a component of 
ecosystems in general (‐).  

 

If the thought contains a strong emotional 
reaction, such as “I was shocked” or “I was 
amazed” or “I am terrified”, should be coded as 
either a ‐2 or +2. Determining the valence of the 
score will be indicated by the rest of the 
thought. 

I was shocked to find out how many acres of 
forest had been affected by infestations. 
 
I am terrified my family is at risk.  
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If the thoughts include the presence of related 
topics or personalization of the message, code 
as either – 2 or +2. These thoughts may also 
include references to prior experience and 
specific examples. If at least one thought must 
tie in with these larger ideas to be coded a ‐/+ 2.  
 
NOTE: If the thought includes comments about 
climate change or global warming code it a 2.  

Example of motivation to act: This is really 
relevant to me and my home. I have to look into 
making sure my property is protected from 
these fires. (+2) 
 
Example of personal experience: 
I haven’t seen evidence of there being less snow 
(‐1 or ‐2) 
 
Examples of related topics: 
People need to be more careful in the woods to 
prevent as many forest fires as possible. (+2) 
 
I wonder how this will affect hunting and hiking 
opportunities and what local agencies will do. 
(+2)  
 
NOTE: Comments that are off topic are not 
coded as + or ‐. 
 
 

If the thoughts contain questions, such as “Am I 
prepared?” and “What is a CWPP?”, this may 
indicate the code ‐1 or +1 is appropriate. This 
may also indicate a lack of previous experience 
or knowledge.  

1) What is a CWPP? 2) Is my community 
prepared? 3) Am I prepared? 

 

 

Personally relevant elaborations 

Code for the presence of personal experience or prior knowledge (y or n). This statement must 

show that the participant has thought about the issues before reading the flyer. This may be 

indicated the presence of specific terms not used in the flyer or comments about related issues, 

such as logging.  

Examples: 

‐ I have seen less snow in the last 5 years.   

‐ I have worked… 

‐ I have had good experiences and bad experiences…  

‐ Why don’t environmentalists want to allow harvesting of beetle killed trees? 

‐ I knew this all already. 

‐ We should use beetle kill trees.  
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