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Miller, Zachary David, Ph.D., Spring 2017   Forest and Conservation Sciences 
Day hikers and bear safety: An elaboration perspective on communication in Yellowstone 
National Park. 
Chairperson: Wayne Freimund, Ph.D. 

As the National Park Service (NPS) celebrates its 100th year, Yellowstone National Park – the 
world’s first national park - is dealing with a variety of difficult and complex challenges. 
Human-wildlife conflict has become a flashpoint for these challenges, as increased visitation 
results in fewer managers dealing with more people in the park. A recent spate of deaths of day 
hikers in the park due to grizzly bears set further focus on this point. Yellowstone officials 
realized that effective communication strategies are more important than ever before.  

This research was part of a broader project designed to examine the effectiveness of wildlife 
safety communications for visitors. The purpose of this research was to evaluate and improve the 
effectiveness of communications regarding bear safety and day hikers in Yellowstone using three 
theoretical frameworks. The theory of planned behavior helps reveal drivers of rational human 
behaviors. The elaboration likelihood model, including this research’s quantified 
conceptualization of elaboration, provides an understanding of how to influence the drivers of 
human behaviors identified by the theory of planned behavior. Lastly, wildlife value orientations 
help managers understand how to frame interpretive messages to increase the amount of 
thoughtful processing day hikers use when evaluating bear safety messages. Intercept survey 
questionnaires were conducted in the park with day hikers on site at two different trails in the 
summer of 2016. Overall, 777 day hiker groups were intercepted, in which 14 (1.8%) did not 
speak enough English to participate. From the remaining 763 groups, 647 individuals agreed to 
complete the survey for a response rate of 85%. 
This research sought to merge together two major theories: the elaboration likelihood model and 
the theory of planned behavior. Using confirmatory factor analysis and structural equation 
modeling, it improved upon previous research attempting to develop an elaboration scale. Higher 
levels of elaboration were more predictive of multiple bear safety behavioral intentions. 
Additionally, elaboration was found to positively influence all the antecedents of bear spray 
behavioral intentions according to the theory of planned behavior. The effect of elaboration on 
bear spray behaviors was also partially mediated by the components of the theory of planned 
behavior. Lastly, visitors with different wildlife value orientations found different types of 
messages about bear safety more or less relevant. Messages that are identified as relevant by 
people are likely to increase their elaboration.  
Future research should continue to develop and apply the elaboration scale in conjunction with 
the theory of planned behavior to a variety of contexts. Managers can use these results to 
understand how their communication strategies are affecting visitor behaviors, and thus improve 
their communications. Additionally, research should continue to explore how to create 
communications that visitors find relevant. The goal of this study is to provide insight about the 
relationship between communication and visitor behaviors in park and conservation area settings 
and create a transferable framework for a variety of contexts.  
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CHAPTER I 

Introduction 

Many managers of park and protected areas around the world are charged with the 

difficult task of protecting natural resources while providing for public enjoyment. This 

balancing act becomes particularly complex as some parks experience record-breaking levels of 

visitation (NPS, 2017a). The result of this high level of use is that many challenges in park and 

protected areas are inherently challenges with visitation and human use (Manfredo, 2008). In 

light of this, managers need efficient and effective tools to help build their capacities for visitor 

use management.  

Park and protected areas have unique managerial conditions as they are commonly in 

large wilderness landscapes, have relatively few staff, and seemingly ever-challenging budgets. 

The result of this is that direct management techniques (i.e. enforcement, rationing, banning, 

etc.) are sometimes impractical. Additionally, over-regulation and restriction can hinder some of 

the social values associated with large wilderness parks, and visitors often prefer indirect 

management (like communication) to resolve issues (Manning, 2003; 2011). The collective 

result of this is that indirect, “soft-handed” management techniques, like communication, have 

been an important part of fulfilling many protected areas’ dual mandate of providing for 

enjoyment while protecting resources.   

The human-centered interests in park and protected area management has led to lines of 

inquiry focusing on how people relate to, what they think about, and how they behave in their 

natural environment (Teel, Dietsch, & Manfredo, 2015). With an intense interest in human 

behavior in the specific context of the protected area environment, much research has drawn on 

theories regarding human behavior that are rooted in social psychology (Teel et al., 2015). In 
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relation to communication as a management tool, two theories are often relied upon in park and 

protected area management: the theory of planned behavior (Ajzen, 1991) and the elaboration 

likelihood model (Petty & Cacioppo, 1986). 

The theory of planned behavior (TPB) (Ajzen, 1991) has been used to model human 

behavior by a variety of different research areas, including human dimensions of natural 

resources. This theory posits that human behavioral intentions are predicted by attitudes towards 

a behavior, subjective norms associated with the behavior, and perceived behavioral control in 

performing the behavior. Although this theory provides us with an understanding of the 

components that indicate why people intend to behave, it does not explain how to influence those 

components. 

Around the same time as TPB was beginning to form, other researchers focused on the 

process of attitude change. An example of a theory focusing on the process of attitude change 

(persuasion) through communication is the elaboration likelihood model (ELM) (Petty & 

Cacioppo, 1986). ELM suggests that attitude change occurs by receiving and processing 

information through either a central or peripheral route, with the central route being indicative of 

long-lasting attitude change. Importantly, this change in attitudes may lead to an increase in 

appropriate behaviors (Ajzen, 1991). ELM has been used to construct and frame communication 

in a few protected areas, but empirical evidence regarding the process of elaboration is only 

beginning to emerge (Vezeau et al., 2015). The emerging research shows that higher levels of 

elaboration (defined as interest, awareness, and cognitive engagement) are indicative of the 

central route of processing and have a strong relationship with intended behaviors (Vezeau et al., 

2015).  
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Juxtaposing TPB and ELM, TPB is descriptive and shows us where we can influence 

behavioral intentions. ELM on the other hand, attempts to influence these points to change 

behavior in an intended direction. Although these two concepts are sometimes discussed 

together, this research seeks to join these two theories together in an empirical fashion. 

According to the theoretical foundations of ELM, higher levels of elaboration should have an 

influence on attitudes. Situated within TPB, this could lead to desired behavior change.  

Additionally, park visitors are diverse and likely have multiple, differing beliefs and interests 

about any particular subject. Therefore, a meaningful simplification of park visitors can help to 

understand how to increase elaboration levels. Value orientations have been successfully used to 

segment people into groups based on basic beliefs structures. It is proposed in this research that 

these value orientations will demonstrate that different types of messaging about a subject are 

more or less relevant to respondents. As the elaborative central route depends on interrupting 

heuristic processing by making content relevant, people with different value orientations may 

have different levels of elaboration depending on the relevancy, or importance, of the messages 

provided. To further explore the concepts described above, this dissertation focuses on bear 

safety communication in Yellowstone National Park.  

Background 

Study site	 	

Yellowstone National Park (YNP), the world’s first national park, may be one of the 

world’s most well-known parks. Located in a relatively remote area of the western United States 

and spanning three states (Idaho, Montana, and Wyoming), YNP is a destination for about 4 

million people annually (NPS, 2017b). Even with YNP’s expansive 2 million acres of 

recommended wilderness (NPS, 2017c), this high level of visitation requires intensive 
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management in some parts of the park to conserve YNP’s resources unimpaired (Manning, 

2011).  

 Part of YNP’s draw is the uniqueness of the geological, historical, and biological 

resources that provide a basis for outstanding recreational pursuits in the park. Geologically, 

YNP is exceedingly unique. With over 500 active geysers in any given year (and possibly 700 

total), YNP contains over half of the world’s geysers; this means there are more geysers inside of 

YNP’s boundaries than in the rest of the world combined (Bryan, 2008). Additionally, as the 

world’s first national park, YNP contains rich historical resources that are unique to the area 

(Runte, 2010). Yellowstone National Park also offers outstanding wildlife viewing opportunities, 

specifically for megafauna. As wildlife viewing continues to grow in the U.S. (U.S. Department 

of the Interior [U.S. DOI], U.S. Fish and Wildlife Service & U.S. Department of Commerce, 

U.S. Census Bureau, 2011), enthusiasts may find YNP a perfect environment. In fact, one of the 

main reasons people visit national parks in the U.S. is to view wildlife (Manfredo, 2008). 

Yellowstone National Park possibly provides the best and most unique opportunities in the 

contiguous United States for viewing bears (Ursus artcos & U. americanus) (Richardson et al., 

2014), wolves (Canis lupus) (Montag, Patterson, & Freimund, 2005), elk (Cervus elaphus), and 

large herds of wild bison (Bison bison) among many other species. However, with millions of 

visitors annually and large, free-roaming wildlife species, conflict is bound to occur between 

humans and wildlife in YNP. 

Wildlife safety in Yellowstone National Park 

 Although recreationists have notable deleterious impacts on wildlife (Boyle & Samson, 

1985; Gunther et al., 2004; Markegard, 2014), the focus of this section is on the negative impacts 

of wildlife to visitors. Undoubtedly, the vast majority of human-wildlife interactions result in a 
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positive outcome for people (Markegard, 2014; Montag et al., 2005). However, visitors are 

injured by wildlife every year at YNP. Statistically, the most dangerous species of wildlife in 

YNP are bison, which injure about 3.95 people per year (Olliff & Caslick, 2003). Nearly all 

bison incidents in YNP have occurred in developed areas and are likely a result from visitors 

approaching bison at too close of a distance (Olliff & Caslick, 2003). This has resulted not only 

in human injuries, but also fatalities (Olliff & Caslick, 2003). Incidents with elk also occur 

annually, especially around the Mammoth area of YNP (Olliff & Caslick, 2003). Curiously, 

incidents with coyotes (Canis latrans) that result in human injury have also been prevalent (less 

than annually however), mostly due to humans feeding or approaching them (Olliff & Caslick, 

2003). Few or isolated incidents (with no fatalities) have also been reported with red foxes 

(Vulpes vulpes), pine martens (Martes americana), moose (Alces alces), mountain lions (Puma 

concolor), common ravens (Corvus corax), and ground squirrels (Spermophilus spp.) (Olliff & 

Caslick, 2003).  

 Statistics aside, people often perceive grizzly bears as the most dangerous species of 

wildlife in YNP (Olliff & Caslick, 2003). There is some merit to this argument, as grizzly bear-

human conflicts are more likely to result in death when compared with other species in YNP. 

Grizzly bear-human incidents occur at a rate of about 1 per year in the backcountry and about 0.1 

per year in developed areas (NPS, 2017d). Although incidents with grizzly bears have been 

decreasing over the last few decades, three deaths occurred in YNP between 1963 and 1999 due 

to grizzly bears (Olliff & Caslick, 2003). More recently in 2011, two park visitors were fatally 

injured by grizzly bears in two separate incidents in YNP (NPS, 2017d). In 2015, an additional 

person was killed by a grizzly bear in YNP (NPS, 2017d). Unlike bison, an overwhelming 

number of grizzly bear-human incidents occur in the backcountry (Olliff & Caslick, 2003). It is 
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also worth noting that bears involved in human-bear incidents are more likely to die due to 

human causes (Gunther, et al., 2004). 

 Managers at YNP have had a specific interest in evaluating their bear safety efforts since 

the recent deaths due to grizzly bears since 2011. Due to the rate of incident with backcountry 

users (NPS, 2017d), a focus has been set on this group. However, there are two types of 

backcountry users in YNP: overnight users and day hikers. In YNP, overnight users have a 

mandatory contact point with rangers to pick up their permit. These overnight users are notified 

of closures, hazards, and are also required to view a video regarding bear safety in YNP. Unlike 

overnight users, day hikers have no mandatory point of contact and are probably less 

experienced than overnight users in the backcountry. There is also no information regarding how 

many people are day hiking in YNP’s backcountry (NPS, 2017d), although it is almost certainly 

higher than overnight users. Due to their relatively high-risk, high use numbers, inexperience, 

and lack of mandatory contact, there is specific concern about bear safety behaviors of day hikers 

in the backcountry. Additionally, the three deaths since 2011 have all occurred to day hikers in 

YNP’s backcountry.  

 Managers at YNP have developed numerous communication resources to try and 

persuade backcountry day hikers to engage in bear safety behaviors. These resources include the 

park newspaper, interpretive talks, pamphlets, the park website, social media posts, signs (in 

restrooms, at trailheads, at the entrance, in campgrounds, etc.), tabletop notifications in 

restaurants, and maps. However, these resources are often developed from atheoretical 

perspectives and may not be as effective as a theory-driven approach to communication about 

bear safety. By using a theory-driven approach to communication about bear safety with day 
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hikers, YNP may be better able to experiment with and refine messages, protect park resources, 

and provide enjoyment for visitors who experience the backcountry. 

Paradigmatic approach 

 Paradigms stem from shared normative commitments relating to epistemology, axiology, 

and ontology. Although in many other sciences (such as physics, chemistry, and biology) there is 

often widespread agreement about these normative commitments, the same cannot be said for the 

social sciences (Kuhn, 1970). In fact, Kuhn (1970), who is widely regarded as popularizing the 

idea of paradigm shifts in the sciences, believed that paradigms in the social sciences are not 

appropriate. The social sciences, compared to the natural sciences, do not have the same kind of 

agreement about normative commitments, and therefore the idea of paradigms in the social 

sciences does not make sense from Kuhn’s perspective. In fact, it was this level of agreement in 

the natural sciences (and the juxtaposition of that agreement with the disagreement in the social 

sciences) that prompted Kuhn (1970) to write The Structure of Scientific Revolutions. To Kuhn 

(1970), a paradigm is something that separated the social and natural sciences. 

 Most social scientists do subscribe to some type of paradigm, even though it is not crafted 

after Kuhn’s original vision. For social scientists, a paradigm is a convenient way to describe 

how individual scientist views the world. In light of this, it is hard to argue that one paradigm is 

right and another is wrong in the social sciences. However, some paradigms can be more or less 

useful for a particular situation. In the applied field of conservation social science, the issues 

addressed range widely, and the same paradigm cannot be used with equal success across all 

issues. Due to this, conservation social scientists should strive to be pragmatists when 

approaching their research. They should be able to choose the paradigm that best addresses the 
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issue they are dealing with. In conservation social science, paradigms should be chosen to best 

address the issue at hand. 

 However, individual scientists often have biases towards paradigms. This can lead us to 

choosing issues and topics that lend themselves well to our favored paradigm. This research is 

approached from a post-positivism paradigm. Post-positivism suggests that there is some form of 

“true” reality, but that we can never know it perfectly and we will always be somewhat incorrect 

because of this. Due to this line of thinking, much of the emphasis is on theory falsification in a 

post-positivist paradigm instead of theory verification (Popper, 1968). However, like positivism, 

post-positivism focuses on prediction of phenomenon, adopts a nomothetic perspective, and 

expects researchers to remain as objective as possible (Ponterotto, 2005). Post-positivism 

commonly adopts quantitative methods to meet the normative commitments stated above.  

 A last additional note about post-positivism in conservation social sciences is that it is 

often an appropriate paradigm choice when working with other scientists. Specifically when 

working with natural scientists, the normative commitments of the post-positivist paradigm can 

act as a shared language between natural scientists and conservation social scientists. This is 

particularly important, as a lack of a shared language has been identified as one of the most 

impactful barriers to the integration of social science in conservation (Fox et al., 2006). By using 

a post-positivist paradigm, the social-ecological frameworks we strive for become more 

achievable.   

Literature Review 

Elaboration likelihood model 

 The ELM is one of the most commonly used persuasive communication theories (Teng, 

Khong, & Goh, 2014). The ELM states that there are two routes to persuasion: the central and 
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the peripheral routes (Petty & Cacioppo, 1986) (Figure 1). The central route of persuasion tends 

to be taken by people who are motivated and able to process a message and results in a logical, 

careful processing of a message, which is where the term “elaboration” comes from (Petty & 

Cacioppo, 1986). However, if people are unmotivated, unable, or unwilling to engage is such 

careful consideration and thoughtful processing, the peripheral route of persuasion may be more 

effective in changing attitudes (Petty & Cacioppo, 1986). Unlike the central route, where  

message content plays a major role in persuasion (Petty & Cacioppo, 1986), the peripheral route 

of persuasion relies on subtle and often subconscious cues. Variables like the number of 

arguments in a persuasive message, the authority from which the message comes from, and the 

conditions under which the message is presented are more important for the peripheral route to 

persuasion (Petty & Cacioppo, 1986). Although the routes are presented as a dichotomy, it is 

likely that people use both (in varying levels) to process a message (Petty, Wegener, & Fabrigar, 

1997).  

 

Figure 1: Elaboration likelihood model (Kenrick, Neuberg, & Cialdini, 2002; Petty & Cacioppo, 
1986). 

  

Persuasion in the ELM is about changing attitudes towards a specific object. This 

persuasion towards a desired attitude can occur through either the central or the peripheral route. 
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However, there have been some notable differences between the two approaches. Although 

peripheral routes to persuasion can be effective for a short period of time, attitude changes that 

result from this route tend to be “less accessible, persistent, and resistant to subsequent attacking 

messages...” (Petty, McMichael, & Brannon, 1992, p.82). Central routes of persuasion tend “to 

be relatively accessible, persistent over time, predictive of behavior, and resistant to change…” 

(Petty et al., 1992, p. 81) due to higher levels of elaboration.  

 The ELM in park and protected area management has been used as a conceptual 

framework for understanding how messages are processed, although some studies using TPB 

have included sections discussing ELM (Reigner et al., 2009). Most of the attention that ELM 

has received in park and protected area management has come from the field of interpretation 

(Ablett & Dyer, 2009; Brown et al., 2010; Ham & Krumpe, 1996; Ham et al., 2008; Lackey & 

Ham, 2003; Vezeau, 2014). Introduced originally to the field of park, recreation, and tourism 

management as a useful theoretical framework by Petty et al. (1992), it was soon picked up by 

other professionals within the field. Ham and Krumpe (1996), researchers who focused on 

environmental interpretation, were early adopters of the theoretical framework.  

 One of the more thorough uses of ELM in the United States in a conservation social 

science setting was during a series of studies in Yosemite National Park regarding food storage 

and American black bears. The assessment of communications used to address the food storage 

behaviors of overnight visitors to Yosemite National Park was a major focus of these studies 

(Lackey & Ham, 2003). The research found that visitors were subjected to over 600 persuasion 

attempts and that visitors were receiving information about food storage (Lackey & Ham, 2003). 

However, this higher level of knowledge did not result in higher compliance with the policies 

regarding food storage in Yosemite National Park (Lackey & Ham, 2003). The authors leave the 
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reader with a message in the final paragraph for future research needs: “…we need to better 

understand the link between message content and design, and visitors’ processing of and 

compliance with those messages” (Lackey & Ham, p. 37). In other words, how do we increase 

elaboration?  

 Ham et al. (2008) began to explore the relationship between communication, elaboration, 

and visitor compliance in research undertaken in Australia. The elaboration likelihood model, in 

addition to TPB, served as a theoretical framework for their studies. The behaviors of interest 

were to persuade walkers in a park to pick up trash, persuade visitors to not feed birds, and to get 

people to keep their dogs on a leash (Ham et al., 2008).  

 The series of research projects by Ham et al. (2008) are unique. They targeted salient 

beliefs, measured these beliefs between compliers and non-compliers, implemented a strategic 

communication strategy, and measured its effects in the form of observed action and salient 

beliefs after an exposure to a persuasion attempt. ELM and TPB were the frameworks that the 

persuasive strategies were crafted around (Ham et al., 2008). Importantly, these research projects 

used a quasi-experimental design to observe real-world effects of persuasion strategies (although 

questionnaires were also administered after the observation period). 

 The important part of Ham et al. (2008) and Lackey and Ham’s (2003) research is that it 

provides some empirical evidence of the effect of ELM in park and protected area management. 

Specifically for the research in Australia (Ham et al., 2008), the design and focus on ELM 

provided new insights in how to persuade visitors to park and protected areas. However, much of 

the body of research focused on the relationship between messaging, beliefs, and behaviors. Ham 

et al. (2008) implied that a change in beliefs could infer that either a central route (change in 

beliefs occurred) or a peripheral route (change in beliefs did not occur) was used in persuasion. 
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A better measure of effectiveness in ELM may be looking at elaboration as a continuous, 

quantifiable concept instead of a dichotomous route. 

 In research sponsored by Toyota and Friends of Great Smoky Mountain National Park, 

ELM was used to evaluate the effectiveness of a junior ranger program in influencing 

environmental stewardship behaviors not only within the park, but also at home (Vezeau, 2014). 

A major contribution of this research was the operationalization of the missing component for 

ELM: elaboration. The research argued that elaboration is a quantifiable, multi-dimensional 

concept consisting of interest, awareness, and cognitive engagement as suggested by theory 

(Petty & Cacioppo, 1986). Developing indicators to measure each dimension of the construct, the 

research found robust evidence that elaboration can be measured (Vezeau et al., 2015). In 

addition, elaboration was highly predictive of behavioral intentions making it a useful framework 

for communication. Lastly, by measuring elaboration as a continuous variable, it removes the 

“either/or” dichotomy of the peripheral or central route, and places elaboration on a continuum. 

A continuum of elaboration is more realistic and theoretically sound than a dichotomous 

perspective (Petty, et al., 1997). Viewing elaboration on a spectrum changes the question from if 

elaboration was engaged to how much elaboration was engaged. 

 The research specified here seeks to quantify the concept of elaboration regarding bear 

safety while hiking in YNP by adapting the constructs and improving the model presented by 

Vezeau et al. (2015). Following theory and concepts in the literature, Vezeau et al. (2015) 

conceptualized elaboration as interest, awareness, and cognitive engagement. However, 

measurement issues presented themselves during the research. A particular challenge with the 

research was that awareness displayed little variance and was dropped from the full model, 

leaving cognitive engagement and interest as the sole dimensions of elaboration. Although still 
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predictive of intended behaviors, elaboration as measured in the study was missing an important 

theoretical component as originally conceptualized.  

	 Relevancy and elaboration.  

 Research in social psychology concludes that most decisions people make are based on 

peripheral route processes and not the elaborative processing that much research is based on 

(Bargh & Chartrand, 1999). The reason for this is that people have a limited capacity in their 

ability to centrally process information like a persuasive message (Bargh & Chartrand, 1999; 

Gilbert, Pelham, & Krull, 1988). People reserve their cognitive processing capacity for situations 

where it would be most important.  

 How can managers interrupt the commonplace peripheral processing of visitors to 

encourage central route processing of information and messages? Both the ELM as outlined by 

Petty and Cacioppo (1986) and Ham’s (2013) approach to persuasive communication indicate 

that the relevancy of a message is a key prerequisite for elaboration to occur. Relevant messages 

would be considered more important and therefore more likely to be elaborated upon by visitors. 

In sum, relevancy increases motivation for people to process messages using higher levels of 

elaboration.  

 Relevancy has been defined in different ways when it comes to persuasion research. 

Early research in social psychology defined relevancy as ego involvement (or issue involvement) 

(Petty & Cacioppo, 1979). Ego involvement occurs when people are personally affected by 

something. For instance, a new recycling program in your neighborhood would have a higher 

level of ego involvement than a recycling program in a different neighborhood. Higher levels of 

ego involvement have been shown to lead to higher levels of elaboration (Petty & Cacioppo, 

1979). Some researchers have also defined relevancy as how important a message is to an 
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individual (Pratkanis & Greenwald, 1993). This same research found that when there are many 

different messages to choose from, people first scan a message for its importance before further 

pursuing it. Research in online marketing has applied this idea to develop the concept of 

preference matching, where elaboration likelihood is higher if information is appealing to an 

individual (Tam & Ho, 2005). This is similar to importance, where information is presented that 

has been determined to be important to an individual. In this research, relevancy follows lines of 

research that define it as how important a message is to hikers. Regardless of how relevancy is 

operationalized, it is usually considered the “why” portion of the message, as opposed to the 

“what” portion of the message. For instance, most bear safety messages in YNP say that bears 

are dangerous (why) and describe what people can do about this (what). The importance of 

messages should not be overlooked, as it is a prerequisite for elaboration to occur.  

The theory of planned behavior 

 Perhaps no theory of human behavior has attracted as much attention as the theory of 

planned behavior (TPB) (Ajzen, 1991). An updated version of the earlier theory of reasoned 

action (Ajzen & Fishbein, 1980), TPB has proved to be useful in predicting the behavioral 

intentions (an antecedent of actual behavior) of humans regarding social behaviors (Madden, 

Ellen, and Ajzen, 1992). According to TPB, behavioral intentions can be predicted by attitudes 

towards a behavior, the subjective norms about performing a behavior, and a person’s perceived 

behavioral control (Ajzen, 1991). Attitudes are a positive or negative evaluation based on a 

person’s beliefs about the outcomes of performing a particular behavior (Ajzen, 1991; Ajzen & 

Driver, 1991). For instance, someone may have positive attitudes about hiking because they 

believe it will reduce their stress. People tend to form attitudes about nearly everything (Briñol, 

Petty, & Wheeler, 2006). Subjective norms are the group-level influence and often help establish 
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how appropriate a behavior is in a setting (Teel et al., 2015). For example, although someone 

may desire to go hiking by him or herself in grizzly bear country, they know other hikers, 

rangers in the park, or their family would disapprove of the behavior. Perceived behavioral 

control is a person’s belief that they are able to perform a certain behavior. An example of this 

would be where a person has positive attitudes towards bear-spray and expresses favorable 

subjective norms, but they are not able to find bear-spray or buy bear-spray (due to cost).  

 Early use of TPB in fields related to the conservation social sciences tried to predict 

participation in recreation activities (Ajzen & Driver, 1991). This research found the TPB model 

to be quite successful. Further research became more specific and applied. TPB has been applied 

successfully to hunting participation (Hrubes, Ajzen, & Daigle, 2001), use of bear canisters in 

Yosemite National Park (Martin & McCurdy, 2009), cattle rancher’s management of wildlife 

(Willcox, Giuliano, & Monroe, 2012), and deer hunting in Oregon (Shrestha et al., 2012) among 

others. Although not true in every study (see Shrestha et al., 2012), attitudes and subjective 

norms tend to be the best predictors of behavioral intentions, especially in wildlife related 

research (Willcox et al., 2012).  

In contrast to TPB, ELM allows us to understand how to influence attitudes, which in 

turn are predictive of behavior (Ajzen, 1991). ELM is a communication theory, focusing on a 

message and the process of how it influences attitude change. TPB is more descriptive and shows 

us what factors contribute to a behavior and potential leverage areas where the behavior can be 

influenced (Ham, 2013). Both theories agree that attitudes are one of the strongest predictors of 

behavior (Ajzen, 1991; Petty & Cacioppi, 1981). In fact, attitudes are used as a stand-alone 

predictor of behavioral intentions in some conservation social science studies (Pate et al., 1996; 

Vaske & Donnelly, 1999). One can imagine the model of ELM flowing into TPB, where the 
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persuasive argument, most likely via the central route, connect to the attitudes in TPB, with 

stronger attitudes guiding behavior towards a favorable action (Krosnick & Petty, 1995).  

Wildlife value orientations 

Value orientations are a part of the cognitive hierarchy, which is sometimes referred to as 

the value-attitude-behavior hierarchy (Homer & Kahle, 1988; Kluckholn, 1951) (Figure 2). 

Understanding the cognitive hierarchy helps researchers develop ideas about how people relate 

to their environment (Vaske et al., 2001). From the bottom to the top of the inverted pyramid 

these hierarchical levels are values, value orientations, beliefs, attitudes and norms, behavioral 

intentions, and actual behavior. Each level influences and interacts with the next. Values tend to 

be few, abstract, widely shared by individuals in a culture, stable across situations, and relatively 

resistant to change (Fulton, Manfredo, & Lipscomb, 1996; Rokeach, 1973). Beliefs are domain 

specific and relate to a specific topic, like national parks or wildlife. Patterns of beliefs, both in 

direction and strength, comprise a value orientation.  

	

Figure 2: Cognitive hierarchy adapted from Vaske & Donnelly (1999). 
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Value orientations have proven useful as they help explain variation in attitudes, subjective 

norms, and behavioral intentions (Fulton et al., 1996; Whittaker et al., 2006). Value orientations 

also give meaning to abstract values (Manfredo & Dayer, 2004). As explained by Manfredo, 

Teel, and Zinn (2009), “…two different people might hold with equal importance a value related 

to humanitarian treatment of all living things. Yet this value might motivate one person to kill an 

injured animal quickly and another person to attempt to save its life. The difference is rooted in 

how the value is oriented” (p.38). As detailed above in the TPB, attitudes are a positive or 

negative evaluation of a subject or object based upon a person’s beliefs about the outcome of the 

attitude subject (Ajzen, 1991). Norms are social or group-level influences that help people 

determine how appropriate something (like a behavior) is in a particular context (Teel et al., 

2015). Behavioral intentions are a close antecedent to actual behaviors (Ajzen, 2001).  

Although value orientations have been used in a variety of contexts in conservation social 

science (i.e. Borrie & Freimund, 2002), research regarding wildlife value orientations (WVOs) is 

by and far the most well-developed and applied. WVOs were originally developed by Fulton et 

al. (1996). In this research using Colorado residents, they measured basic beliefs about wildlife 

and used confirmatory processes to identify WVOs, and then validated WVOs within the context 

of the cognitive hierarchy. Eight different belief dimensions were identified, including wildlife 

use, wildlife rights, recreational wildlife experience, bequest and existence, hunting/anti-hunting, 

residential wildlife experience, wildlife education, and fishing/anti-fishing. These eight different 

belief dimensions underwent a principal components analysis with varimax rotation and exposed 

two different value orientations: wildlife benefits/existence and wildlife rights/use. Both WVOs 

proved useful in predicting attitudes towards wildlife viewing, as suggested by the cognitive 

hierarchy. 
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Since Fulton et al.’s (1996) original article, WVOs have resulted in an abundance of 

research. Hunters, wildlife viewers, and general outdoor recreationists were shown to have 

different WVOs (Hrubes et al., 2001). Wildlife value orientations have also been useful in 

predicting what kind of recreational activities someone participates in (Fulton et al., 1996). 

Additionally, WVOs can influence an individual’s support, attitudes, and intentions for wildlife 

related management actions (Bright, Manfredo, & Fulton, 2000; Manfredo et al., 1999). More 

severe responses to wildlife are associated with people who have a utilitarian value orientation 

(Manfredo, Teel, & Bright, 2003; Perry-Hill et al., 2014). Wildlife value orientations are also 

valuable for understanding human relationships with wildlife in a global context (Manfredo & 

Dayer, 2004).  

It is also worth noting that WVOs in some locations in the U.S. are gradually shifting 

away from the idea that wildlife exists for human use and enjoyment (Manfredo et al., 2003). 

Part of the reason this shift may be occurring is due to the rise of post-materialist values in the 

U.S., which in turn is driven by increasing urbanization (Inglehart, 1997; Manfredo et al., 2003). 

Areas with higher incomes, higher levels of education, and urban areas were associated with 

shifts away from utilitarian WVOs (Manfredo et al., 2003). Some research is beginning to 

suggest that this change is also happening on a global scale as developing nations begin to obtain 

more security (Miller et al., 2016). 

Recent research has refined and improved the measurement and terminology associated 

with WVOs, including the incorporation of qualitative research (Deruiter & Donnelly, 2002; 

Jacobs, Vaske, Sijtsma, 2014; Manfredo, Teel, & Henry, 2009; Teel & Manfredo, 2009). 

According to the refined WVO research there are two value orientations: mutualism and 

domination. Mutualism is measured by two different belief dimensions: social affiliation and 
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caring. Domination is also measured by two different belief dimensions: appropriate use and 

hunting. These two different WVOs (mutualism and domination) can be used to further segment 

groups of people into four discreet typologies: traditionalists (high domination, low mutualism), 

pluralists (high domination, high mutualism), mutualists (high mutualism, low domination), and 

distanced (low mutualism, low domination). Proportions of the four typologies also vary from 

state to state (Teel & Manfredo, 2009). 

 The mutualism-domination WVOs spurred new research in the conservation social 

sciences. In the U.S., WVO typologies showed significant differences and levels of agreement 

regarding a variety of topics related to hunting, logging, private property rights, and predator 

management (Teel & Manfredo, 2009). International research was also conducted under this 

WVOs framework. In Germany, WVOs were predictive of support for reintroduction of bison 

and the migration of wolves in Germany (Heremann, Voß, & Menzel, 2013). Additionally, 

WVOs were also predictive of support for lethal control of agriculturally harmful wildlife 

species, like geese and deer, in the Netherlands (Sijtsma, Vaske, & Jacobs, 2012). The refined 

WVO measures appear to be theoretically and empirically robust instruments for understanding 

the relationship between humans and wildlife. 

Wildlife value orientations can play an important role in park and protected area 

management, like in the national parks of the United States. Wildlife viewing opportunities are 

one of the top reasons people visit national parks (Manfredo, 2008). However, wildlife-human 

interactions in protected areas can also lead to conflict. Some of this conflict, specifically from 

large carnivores, can be a serious threat to people (Woodroffe & Ginsberg, 1998). Additionally, 

wildlife-human conflicts are often driven by human behaviors and are more common in and 
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around protected areas (DiStefano, 2005). Understanding how people relate to wildlife (through 

WVOs) in a protected area can help address wildlife-human conflicts (Teel et al., 2010). 

One way that WVOs can be used in protected areas to address human-wildlife conflict is 

through targeted messaging. Audience characteristics play an important role in persuasive 

communication (Hall, Ham, & Lackey, 2010), and WVOs can help identify differences in an 

audience regarding wildlife. It is likely that visitors with different WVOs will find different types 

of “why” messages relevant (Bright et al., 2000). Because of this, messages should be crafted to 

address the different types of relationships visitors have with wildlife (Hermann et al., 2013). 

This may have multiple benefits, including the incorporation of different perspectives and greater 

success in persuasion (Hermann et al., 2013). 

Bear safety behaviors 

 For this research, bear safety behaviors are behaviors recommended by YNP that visitors 

can adopt to increase their physical safety while hiking. Although these behaviors can be very 

similar among different types of bear species (like between black bears and grizzly bears), there 

are also some differences among these behaviors in regards to species. For instance, while 

carrying and knowing how to use bear-spray is recommended in areas where brown (grizzly) 

bears are present (NPS, 2017e), this is usually not recommended in areas where only black bears 

are present. In fact, in some areas where black bear and human interactions are common (like the 

national parks of the Sierra Nevada Mountains of California, e.g. Yosemite National Park) it is 

illegal to carry bear spray (NPS, 2017f).  

 Currently in Yellowstone National Park, grizzly bears injure more people than black 

bears (NPS, 2017d). Additionally, all of the recorded fatalities that resulted from a bear attack in 

YNP have been attributed to grizzly bears (one bear was of an unknown species) (NPS, 2017d). 
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For this reason, the bear safety messaging at YNP focuses on behaviors more specific to grizzly 

bears. However, as stated earlier, much of the bear safety behaviors overlap in regards to species.  

 Bear safety behaviors can broadly be described in two categories: avoidance and defense. 

Avoidance is by far the best way to reduce the risk of a negative bear-encounter. Avoidance 

includes things like making noise while hiking, traveling in groups of 3 more (which may make 

you louder and more noticeable), watching for signs of bears, avoiding dawn/dusk hiking, and 

proper food storage (NPS, 2017g). Defense bear safety behaviors are used when avoidance fails. 

Defense behaviors include not running, using/carrying bear-spray, and playing “dead” if a bear 

does make contact (NPS, 2017h).  

 Bear spray has received a considerable amount of attention regarding bear safety for day 

hikers. This is likely because bear spray has been shown to be very effective in deterring an 

aggressive bear. This includes both black and brown bears, but seems to be particularly effective 

for deterring aggressive brown bears (Herrero & Higgins, 1995). Yellowstone National Park 

communications feature bear spray prominently in much of the materials. An example of this is 

the tabletop information signs that are found in many park concession restaurants (Figure 3).  

 
Figure 3: Tabletop bear spray message at YNP 
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Conceptual model 

	 To	illustrate	the	connections	between	WVOs,	TPB,	and	ELM,	a conceptual model that 

fuses the theoretical framework presented in the literature review is displayed below (Figure 4). 

In this conceptual model, messages that match people’s WVOs will be identified as more 

important, increasing their elaboration likelihood. In turn, higher levels of elaboration would 

have a positive impact on the TPB components (e.g., attitudes, subjective norms, and perceived 

behavioral control). The components of the TPB would then have a positive impact on 

behavioral intentions. Collectively, the conceptual model provides an understanding of how the 

theoretical frameworks works together to create better communication strategies.  

	
Figure 4: Conceptual model of theoretical framework 

	
Problem statement 

Communication plays an important role in managing park and protected areas. 

Communications generally take form as a persuasive attempt to encourage visitors to engage in 

appropriate behavior. However, many decisions about communications in protected areas are 

made from an atheoretical perspective and instead rely on “institutional formats or styles, or on 
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the basis of staff intuition about what will ‘work’” (Hall et al., 2010). Additionally, many 

assumptions are made about the relationships between persuasion and behaviors without 

empirical evidence. If persuasive communication continues to play an important role in park and 

protected area management, it is essential to establish a theoretical basis that allows managers of 

park and protected areas to understand how they can effectively persuade visitors to engage in 

appropriate behaviors, evaluate effects of messages, and improve communication. 

Purpose statement 

The purpose of this dissertation is to understand the relationship between persuasive 

communication and visitor behaviors in park and protected areas. Specifically, this dissertation 

relates to bear safety in YNP. The purpose is addressed in three different ways: 1) by defining a 

bear safety elaboration and intended bear safety behaviors scale and examining their relationship, 

2) by merging ELM and TPB to understand how behavior is impacted, and 3) by determining the 

relevancy of different messages to park visitors with diverse WVOs. 

Through these different undertakings, this dissertation can contribute to the greater 

conservation social science field by: 

1. Confirming an elaboration scale in a different context than originally constructed. 

2. Empirically linking two related theories (ELM and TPB) in park and protected area 

management in a novel way to understand how to influence behaviors. 

3. Describing wildlife value orientations in a national park context.  

4. Advancing the idea of relevancy in messaging to a diverse population of visitors. 

To specifically address the applied management concerns of YNP, this dissertation can: 

1. Develop a tool for assessing different communication strategies. 

2. Increase persuasion of visitors to engage in appropriate behaviors. 
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3. Decrease the need for additional direct management approaches. 

4. Provide an understanding of a diversified approach to communication. 

5. Guide communication approaches towards including more “why” in addition to 

“what” messages. 

6. Increase persuasion effectiveness by incorporating more relevant content to visitors. 

Limitations 

One assumption being made is that visitors have been exposed to some kind of persuasive 

communication. There is ample evidence for this assumption, however. Lackey and Ham (2003) 

showed that visitors were presented with over 600 non-personal persuasion attempts about food 

storage in Yosemite National Park. Additionally, visitors were able to recall some of these 

messages. It is assumed that this is also true for visitors at Yellowstone National Park regarding 

bear safety.  

With smartphones, social media, and other digital resources, park managers are becoming 

less able to control the messages that they find important. This dissertation focuses on improving 

YNP’s communications with visitors. However, park visitors may be turning to non-NPS 

resources for information as well. These non-NPS sources are not evaluated in this study, but 

may have significant influences on visitors regarding bear safety. 

The influence of past experiences with bears is not measured in this study. For instance, 

if someone has had a close, negative encounter with a bear before, this may alter his or her 

answers on the survey instrument. It is unlikely that these people represent a high proportion of 

respondents.  

Due to limitations of time, funding, and staff, sampling could only occur at two different 

trailheads in the park. These trailheads were selected as a sampling frame to represent YNP day 
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hikers. The two trails selected for sampling are Lonestar Geyser trail and Mount Washburn. 

Although no official use numbers exist, these backcountry trails see anecdotally moderate levels 

of use by day hikers. One trail, Lonestar Geyser, also shares use with overnight hikers and 

bicyclists. However, the hikers on these trails may not be representative of all hikers in the park. 

Therefore, generalizations need to be made cautiously when using the results from this research. 

Wildlife value orientations provide a useful framework for understanding how park 

visitors differ in their relationships with wildlife. However, there is no way (without measuring) 

to identify visitors based on their WVOs. This may make matching the message with the 

audience difficult for park managers. However, some research has shown that presenting people 

with a diversity of messages may be beneficial, as they are exposed to different perspectives 

(Hermann et al., 2013).  

The global indicators used to measure the components of the TPB in this research are 

limited in their usefulness to understand what drives a person’s attitudes, subjective norms, 

and/or perceived behavioral control. The expectancy-valence model of the TPB (Ajzen & Driver, 

1991) would provide more information about what may influence people’s attitudes, subjective 

norms, and/or perceived behavioral control. This understanding may provide additional insight 

about how to influence visitors’ behaviors (Ham, 2013). However, measuring TPB components 

according to the expectancy-valence measures would make the survey instrument unnecessarily 

burdensome to participants. 

One assumption in many structural equation modeling (SEM) approaches to research is 

that the relationships in the model are recursive (linear). That is that elaboration influences 

attitudes, and that attitudes do not in return influence elaboration. A counter example to this 

(support for a non-recursive model) is that people with more positive attitudes may then 
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elaborate on a subject more. Although it is likely that these relationships exist, accounting for 

them is outside of the scope of this study. Future research may find value in exploring the non-

recursive relationships between the variables presented.  

The paradigmatic approach to this research provides some limiting factors as well. The 

models used in this research assume some kind of cause and effect between variables. Although 

this may be supported for consolidated data, the problem of “the average hiker who does not 

exist” is likely to be apparent. The relationships supported by the model may not generalize to 

the individual, and the subjective experiences of people are not incorporated in this model in a 

meaningful way. Qualitative research may reveal new meanings and information about people’s 

relationships with wildlife and how that translates to behaviors in a park and protected area 

context. 

Even with the noted limitations above, I believe the model presented to be appropriate for 

this dissertation. Providing evidence regarding the use of theoretical framing of persuasive 

messages in park and protected areas can further research efforts as well as improve 

management. Additionally, understanding how to appeal to visitors’ relationships with wildlife 

may help increase the relevancy of messages. This study is only a step in understanding the role 

of elaboration in interpretation in park and protected area management.  

Dissertation structure 

 This dissertation is organized in a three article format. Each of the chapters following this 

one is designed to be an independent academic article. Due to this formatting, each chapter will 

have its own sections (i.e. literature review, methods, analysis, results, etc.). The fifth chapter, 

following the three articles, discusses the three articles together. Due to the structure of this 

dissertation, each manuscript will contain its own references, tables, and figures section. There 
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will also be a references section that contains all references towards the end of this dissertation. 

An outline of the articles is presented below. 

Article One (Chapter II) 

 This article is titled Measuring elaboration and evaluating its influence on behaviors. It 

uses confirmatory factor analysis to develop a scale for bear safety elaboration, as well as 

principal axis factoring to develop a bear safety intended behaviors scale. Structural equation 

modeling is then used to assess the predictive validity of the bear safety elaboration scale and 

ensure it is a useful instrument.  

Article Two (Chapter III) 

 This article is titled An empirical model of elaboration’s influence on the theory of 

planned behavior. It merges two theories together (ELM and TPB) through structural equation 

modeling. This article will explore the relationship between the drivers of behavior according to 

TPB (e.g. attitudes, subjective norms, and perceived behavioral control), the impact of 

elaboration on the components of TPB, and the two theories’ relationship with behavioral 

intentions. 

Article Three (Chapter IV) 

  This article is titled Targeting your audience: Wildlife value orientations and the 

relevance of messages about bear safety. The research used confirmatory factor analysis, cluster 

analysis, and analysis of variance (ANOVA) to explore how important different messages about 

bear safety are to visitors with diverse relationships with wildlife as assessed by WVOs. This 

article is designed to explore how visitors may be more or less likely to elaborate on bear safety 

behaviors depending on the types of messages provided to them. 
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Summary 

 This dissertation is designed to understand the relationship between persuasive 

communication and behaviors regarding bear safety in a protected area setting. Using theory to 

build statistical models, it tests the empirical relationship between theoretical factors. If 

successful, this research would support adopting a theoretical perspective based on the 

elaboration likelihood model when engaging park visitors with persuasive communication. 

Additionally, this dissertation is designed to understand how people’s relationships with wildlife 

may influence the types of messages that are relevant to them. Improving relevancy of messages 

is a key component to influencing visitors’ behaviors. Overall, this dissertation is designed to 

help park managers achieve conservation goals through improved indirect management 

techniques.   
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Abstract 

 The focus of this study is on developing a scale that measures elaboration as originally 

conceptualized by Vezeau et al. (2015), and then tests whether the elaboration scale is able to 

predict a variety of related behaviors. Confirmatory factor analysis was used to investigate the 

validity and reliability of the scale. The results suggest that the scale was successful in improving 

upon previous research in that all theoretical constructs were present in the second-order model 

of elaboration. Additionally, structural equation modeling was used to examine the predictive 

validity of the elaboration scale, which was successful in predicting a variety of related 

behaviors. This research advances the theoretical understanding and measurement of elaboration. 

Results can be used for evaluating interpretation efforts, including the assessment of programs 

and materials. Additionally, the results provide further evidence of elaboration as a measured 

construct and opens a variety of new avenues for research in environmental interpretation and 

informal education.  
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Introduction 

Interpretation, or informal education, is an important management strategy for protecting 

valuable resources, reducing environmental impact, and keeping visitors safe in park and 

protected areas around the world. With a recent surge in visitation to national parks in the US, 

developing effective interpretation programs has perhaps never been more important. For 

instance, in 2015, 51 national parks in the US broke their visitation records, and the national park 

system as a whole saw record-breaking levels of visitation with over 300,000,000 recreation 

visits (NPS, 2017a). With such high levels of visitation in national parks, managers need to be 

able to develop effective interpretation strategies to help them achieve their management goals. 

Interpretation is a valuable management tool for a variety of different reasons. For instance, in 

many large wilderness parks it is often impractical to have more direct means of management, 

like enforcement, due to limited staff and funding. Additionally, many visitors prefer 

interpretation based management strategies instead of more direct management approaches, such 

as permitting or restrictions (Manning, 2011). Lastly, over-regulation may infringe on some of 

the social values associated with wilderness settings (Manning, 2003). For these reasons, 

interpretation is likely to remain a cornerstone of the management techniques used in park and 

protected areas.  

Research suggests that interpretation, when applied appropriately, can be highly 

successful at influencing visitor behaviors to address management issues in park and protected 

areas (Brown, Ham, & Hughes, 2010; Ham, 2013). Part of the success of interpretation depends 

on how much visitors “elaborate” on a message (Petty & Cacioppo, 1986; Ham, 2013). 

Elaboration, a thoughtful processing of information defined as raised levels of interest, 

awareness, and cognitive engagement, is a crucial antecedent to behavior change (Petty & 
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Cacioppo, 1986; Vezeau et al., 2015). However, scales that measure the concept of elaboration 

are lacking. This is important because an operationalization of elaboration would allow us to 

evaluate if different interpretation methods are effective in promoting elaboration and ultimately 

influencing visitors’ behaviors. Only one research project has attempted to construct an 

elaboration scale, but measurement challenges presented themselves and ultimately rendered the 

scale incomplete (Vezeau et al., 2015). Therefore, this current research focuses on improving the 

measurement of elaboration first proposed by Vezeau et al. (2015) and examining if the scale has 

practical use in predicting a variety of related behaviors. In doing so, this research provides a 

better understanding of elaboration in the context of interpretation.  

Theoretical framework 

 Interpretation generally has three desired outcomes; it can enhance experiences, impact 

attitudes, and change behavior (Ham, 2013). The elaboration likelihood model (ELM) is a useful 

theoretical framework for understanding the last two outcomes (e.g., impacting attitudes and 

changing behavior), which are related. The elaboration likelihood model is concerned with 

impacting attitudes, and attitude change can also lead to behavior change (Ajzen, 1991; Petty & 

Cacioppo, 1986). Collectively, this type of interpretation that tries to reinforce or change 

attitudes and behaviors is called persuasion. 

 According to ELM, there are two routes to persuasion: the central and the peripheral 

routes (Petty & Cacioppo, 1986; Figure 1). The central route is taken by people who are 

motivated and able to process a message and results in a logical, careful consideration, which is 

where the term “elaboration” comes from (Petty & Cacioppo., 1986). However, if people are 

unmotivated, unable, or unwilling to engage is such careful consideration and thoughtful 

processing, the peripheral route of persuasion may be more likely to impact attitudes (Petty & 
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Cacioppo., 1986). In the central route, the content of a message plays a major role in persuasion 

(Petty & Cacioppo, 1986). However, the peripheral route of persuasion relies on subtle and often 

subconscious cues. For instance, the number of arguments in a persuasive message, the authority 

from which the message comes from, and the conditions under which the message is presented 

are more important for the peripheral route to persuasion (Petty & Cacioppo, 1986). Although 

the routes are presented as a dichotomy, it is likely that people use both (in varying levels) to 

process a message (Petty, Wegener, & Fabrigar, 1997).  

(INSERT FIGURE 1 ABOUT HERE) 

Although persuasion can occur through either route, there are some notable differences. 

For instance, although peripheral routes to persuasion can be effective for a short period of time, 

attitude changes that result from this route tend to be less salient, less enduring, and are easily 

affected by future messages (Petty, McMichael, & Brannon, 1992). Attitude changes acquired 

through the central route of persuasion tend to be more salient, durable over time, indicative of 

behavior, and resistant to future messages due to higher levels of elaboration (Petty et al., 1992). 

For these reasons, the central route to persuasion is generally preferred (Petty et al., 1992).  

Research by Vezeau et al. (2015) at Great Smoky Mountain National Park provided an 

early attempt at scale development in measuring elaboration. Vezeau et al. (2015) proposed the 

concept of elaboration as a quantifiable, multi-dimensional concept consisting of interest, 

awareness, and cognitive engagement as suggested by theory (Petty & Cacioppo, 1986). The 

results provided substantial evidence that elaboration can be quantified. In addition, the 

elaboration scale was highly predictive of behavioral intentions making it a useful framework for 

evaluating interpretation efforts. Removing the dichotomy of the ELM and replacing it with a 
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continuous variable creates a more realistic elaboration concept by changing the question from if 

elaboration occurred to how much elaboration occurred (Petty et al., 1997). 

This current research is designed to construct a more theoretically complete elaboration 

scale by adapting concepts (e.g. interest, awareness, cognitive engagement) from Vezeau et al.’s 

(2015) research. In Vezeau et al.’s (2015) research, the awareness construct displayed variance 

issues and was dropped from the full model, leaving cognitive engagement and interest as the 

only factors of elaboration. Although still predictive of intended behaviors, elaboration as 

measured in the study was missing an important theoretical component (awareness) as originally 

conceptualized. This current research seeks to confirm the model originally proposed by Vezeau 

et al. (2015) and test its predictive validity. 

Study site and context 

 To further explore the concept of elaboration and its impacts on behaviors, this research 

uses bear safety as a frame of reference. This includes the development of a bear safety 

elaboration scale, a bear safety behavioral intentions scale, and an evaluation of the relationship 

between bear safety elaboration and its impact on behavioral intentions. Bear safety behaviors 

are actions that visitors can adopt to increase their physical safety from bears while hiking.  

This research was conducted in Yellowstone National Park (YNP). Yellowstone National 

Park is one of the most visited national parks in the US and sees over 4 million visitors annually 

(NPS, 2017b). Well-known for its geological uniqueness and numerous species of large, 

characteristic wildlife, there are also a multitude of recreation opportunities, including hiking. 

However, with millions of visitors and large, free-roaming wildlife, conflicts do occur. This 

includes conflicts with bears. Yellowstone National Park is one of the few places left in the 

contiguous US where both grizzly and black bears occur. Although both species can be a threat 
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to people, it is the grizzly bear that poses most risk (NPS, 2017c). Hiking in grizzly bear country 

should be done with special precautions that are unique when compared to hiking in areas where 

only black bears are present. For instance, while carrying and knowing how to use bear spray is 

recommended in areas where grizzly bears are present (NPS, 2015d), this is usually not 

recommended in areas where only black bears are present. In fact, in some areas where black 

bear and human interactions are common (like Yosemite National Park in the Sierra Nevada 

mountains of California), it is illegal to carry bear spray (NPS, 2015e). For this reason, the bear 

safety messaging at YNP focuses on behaviors more specific to grizzly bears. However, much of 

the bear safety behaviors overlap in regards to species of bear. 

 Of all the wildlife in YNP, the grizzly bear tends to be the species that people are most 

concerned about (Olliff & Caslick, 2003). There is good reason for this, as incidents with grizzly 

bears are more likely to result in human death than any other wildlife species in the park. 

Incidents with grizzly bears (defined as physical contact between a person and a bear) occur at a 

rate of about one per year in YNP, and happen almost exclusively in backcountry (undeveloped) 

areas, such as hiking trails (NPS, 2017c). Deaths from bear attacks are rare in YNP, with only 

three deaths occurring between 1963 and 2010 (NPS, 2017c). However, between 2011 and 2015, 

three visitors were killed by grizzly bears inside the park in separate incidents (NPS, 2017c). 

With the recent spike in deaths from bear incidents and growing numbers of visitors, this 

research focused on understanding how interpretation is influencing visitors’ bear safety 

behaviors. This research is part of a broader project that examined how interpretation influences 

visitors’ bear safety behaviors. This paper focuses only on scale construction and predictive 

validity.  
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Methods 

Conceptualization and measurement 

 A questionnaire collected data from respondents. The portions of the questionnaire that 

pertain to this research involved two sections: an elaboration section and a bear safety behavioral 

intentions section. 

Bear safety behaviors  

 Using information provided by YNP, including the YNP website, signs, brochures, maps, 

and other forms of communication, researchers identified six different bear safety behaviors of 

interest. Because it is often difficult to measure actual behaviors, this research conceptualized the 

measures as behavioral intentions, which are an antecedent to actual behavior (Ajzen, 1991). To 

measure behavioral intentions, hikers were asked, “How likely are you to do the following things 

while hiking in Yellowstone National Park?” The six items were: 1) make noise by clapping or 

shouting, 2) personally carry bear spray, 3) look for signs of bears, like scat and tracks, 4) hike in 

a group of three or more people, 5) carry bear spray in an accessible place, like a hip holster, and 

6) run if you see a bear (item was reverse coded). Responses were measured on a 7-point Likert-

type scale, where 1=highly unlikely, 2=unlikely, 3=slightly unlikely, 4=neither, 5=slightly likely, 

6=likely, and 7=highly likely.  

Elaboration 

 The conceptualization of elaboration on the questionnaire was divided into three different 

portions: interest, awareness, and cognitive engagement. In this research, we sought to reduce 

skewness and increase variation as recommended by Vezeau et al. (2015) using a variety of 

techniques. These included using extreme values/strong wording and unidirectional scaling 

(DeVellis, 2003; Klockars & Hancock, 1993; Munshi, 2014; Peterson & Wilson, 1992). All the 
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measures for interest, awareness, and cognitive engagement were conceptualized using 

information provided by YNP to visitors from a variety of communication sources (i.e., the YNP 

website, signs, brochures, maps, etc.) 

Awareness 

 Awareness is defined in this research as a general, rather than specific, cognizance of 

different concepts relating to bear safety in YNP (Vezeau et al., 2015). This is similar to other 

research using awareness as a construct (Kollmuss & Agyeman, 2002; Vezeau, 2015). Previous 

research found that awareness is a different concept than knowledge, is predictive of behaviors, 

and has been used to evaluate a variety of programs (Musser & Malkus, 1994; Schultz 2000, 

2001; Stern, Powell, & Adroin, 2008; Stone, Barnes, & Montgomery, 1995; Vezeau et al., 2015). 

To measure awareness, visitors were asked, “How aware are you of the following items?” Five 

different items were developed to measure awareness of bear safety. The items were: 1) ways to 

increase your safety while hiking in bear country, 2) techniques that can help you avoid negative 

encounters with bears, 3) how hiking in grizzly bear country is different than hiking in other 

areas, 4) resources you can use to keep you safe while hiking in bear country, and 5) things you 

can do to decrease your risk of a bear attack while hiking. Responses were recorded on a 5-point 

Likert-type scale, where 1=not at all aware, 2=somewhat aware, 3=very aware, 4=extremely 

aware, and 5=completely aware.  

Interest 

 This study defines interest as wanting to learn about items related to bear safety (Vezeau 

et al., 2015). Interest in learning has previously been used in the evaluation of environmental 

programs and is associated with behavior change (Lück, 2015; Stern, Powell, Ardoin, 2008; 

Vezeau et al., 2015; Werner, 1999). To measure interest, visitors were asked, “How interested 
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are you in learning about the following items?” Six different items were developed to measure 

day hikers’ interest in learning about bear safety. These items were: 1) staying safe while hiking 

in the presence of bears, 2) knowing how to act if you see a bear, 3) proper equipment while 

hiking in areas where bears may be present, 4) how to increase your alertness to bears in an area, 

5) how to avoid bear encounters while hiking, and 6) how to interpret bear behaviors. Responses 

were recorded on a 5-point Likert-type scale, where 1=not at all interested, 2=somewhat 

interested, 3=very interested, 4=extremely interested, and 5=completely interested.  

Cognitive engagement 

 In this study, cognitive engagement is defined as the amount of time someone spent 

thinking about aspects of bear safety, and is only the second study to measure this concept 

(Vezeau et al., 2015). Visitors were asked, “How much have you thought about the following 

items?” Six different items were developed to measure cognitive engagement for day hikers. 

These items were:1) appropriate behaviors while hiking in the presence of bears, 2) what hikers 

can do to stay safe from bears while hiking, 3) how to have an enjoyable experience while hiking 

in bear country, 4) the benefits of taking safety precautions while hiking in bear country, 5) 

encountering bears while hiking, and 6) how hikers can avoid bears while hiking. Responses 

were recorded on a 5-point Likert-type scale, where 1=not at all, 2=somewhat, 3=a moderate 

amount, 4=very much, and 5=a great deal.  

Data collection 

 Day hikers (as opposed to overnight backpackers, or bicyclists on one trail) were of 

specific interest in this research because they have no point of mandatory contact and are likely 

less experienced than overnight backpackers. Additionally, the last three deaths from bears in 

YNP were all day hikers. Intercept survey techniques were used to collect data from day hikers 
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on two trails in YNP. The two trails were selected in conjunction with park managers and served 

as a sampling frame. Trained university researchers systematically sampled day hikers and asked 

them to participate in the research by completing the survey on a tablet. If groups of hikers were 

intercepted, the person with the most recent birthday (not date of birth) in the group was asked to 

participate in the research. Data collection represented all days of the week during daylight hours 

from July 1st to August 15th. Researchers intercepted 777 day hiker groups, in which 14 (1.8%) 

did not speak enough English to complete the survey. From the remaining 763 groups, 647 

individuals agreed to participate in the survey (response rate=85%). Two variables were used to 

evaluate non-response bias: age and U.S. residency/citizenship. There were no significant 

differences (p<0.05) between respondents and non-respondents regarding these variables.  

Analysis 

SPSS and AMOS were used to perform statistical analyses. During data cleaning, 

attention was paid to univariate outliers, missing data, and skewness of variables. Three different 

approaches were used during the analysis. These include confirmatory factor analysis (CFA), 

principal axis factoring (PAF), and structural equation modeling (SEM). AMOS was used for all 

SEM and CFA procedures, and SPSS was used for all other procedures. Maximum likelihood 

(ML) estimation was used for all SEM and CFA procedures.  

During data screening, it was found that most variables had one or two missing data 

points. To determine if there was a pattern to the missing data, Little’s missing completely at 

random (MCAR) test was used. Results indicated that there was no pattern to the missing data 

(c2=566.79, df=585, p=0.698). To be as conservative as possible, cases with missing data were 

deleted listwise instead of imputed. This left a final sample size of n=600. 
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Confirmatory factor analysis is a form of SEM used to test an a priori specified structure 

of the relationship among observed variables and latent variables (Kline, 2011). This research 

used CFA to examine a second-order model of elaboration using raw data, where interest, 

awareness, and cognitive engagement were first-order latent variables that are reflective of an 

underlying elaboration factor (Figure 2). Maximum likelihood estimation assumes a multivariate 

normal distribution of the data, and there were some indications that this assumption was 

violated (i.e., univariate skewness, Mardia’s coefficient = 108.478, critical ratio=52.272). To 

correct for this, bootstrapping was applied to all CFA and SEM procedures, and bias-corrected 

confidence intervals (95%) were used when reporting significance (Byrne, 2001). Generally, 

standardized loadings of variables measuring a factor should be statistically significant and >.30, 

with values >0.60 considered “high” (Kline, 1994). Additionally, goodness-of-fit (GOF) 

statistics allow researchers to examine how well the data matches the specified model in CFA 

and SEM. In this research, we provide several GOF statistics for each model, including both 

relative and absolute fit measures.  

Absolute fit statistics examine the relationship between the implied and hypothesized 

covariance matrices and include c2, the root mean square error of approximation (RMSEA), and 

the standardized root mean square residual (SRMR). As is customary, the c2 statistic is reported 

for the model. In addition, the Bollen-Stine bootstrap c2 (BSboot; a c2 test that accounts for the 

bootstrapping procedure) is reported. It is interpreted in the same way as the normal c2. 

However, larger samples make it more likely that c2 tests will be rejected. Therefore, other fit 

statistics are generally more relied upon for assessing model fit. RMSEA is a “badness of fit” 

index where values closer to 0 indicate a better fit (Kline, 2011, p. 205). RMSEA values less 

than 0.10 are considered acceptable, with RMSEA < 0.05 indicative of an excellent fit (Brown & 
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Cudeck, 1993; Kline, 2011). With RMSEA, a p-close test along with the 90% confidence 

interval is provided. The p-close test evaluates whether the RMSEA has a high likelihood of 

actually being less than 0.05, with values of p>0.05 concluding that the model is “close fitting” 

(Kline, 2011). SRMR transforms the covariance matrices of the hypothesized and independence 

models into correlation matrices. The difference between these matrices is the mean absolute 

correlation residual, which is essentially what SRMR reflects (Kline, 2011). Generally, values of 

<0.08 are considered acceptable for SRMR, with values closer to 0 indicative of a better fit (Hu 

& Bentler, 1999).  

Relative fit statistics (also called comparative fit statistics) examine how much the 

hypothesized model differs from an independence model (one where there is no relationship 

among variables). These fit statistics include the comparative fit index (CFI) and the Tucker-

Lewis index (TLI). CFI compares the independence model to the hypothesize model (Kline, 

2011). Values closer to 1 indicate a better fit, with values >.90 indicating an acceptable fit, and 

>0.95 indicative of an excellent fit (Hu & Bentler, 1998). TLI is fairly similar to CFI, except it 

compares the c2 value of the hypothesized model to the independence model, while also 

incorporating degrees of freedom (Kline, 2011). TLI is interpreted in a similar way to CFI. 

Invariance testing is used to further examine the validity of the elaboration scale (Byrne, 2001; 

Kline 2011). 

The Rho coefficient (or Raykov’s composite reliability) was used to determine the 

reliability of multidimensional measures for all models and was calculated as per Graham (2006) 

in AMOS. Rho has numerous advantages over Cronbach’s alpha when evaluating scale 

reliability in CFA and SEM. Most important is the fact that Cronbach’s alpha assumes that the 

items measuring a latent variable are tau-equivalent, or have equal loadings. Violating this 
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assumption tends to incorrectly estimate the actual reliability of items (Graham, 2006; Miller, 

1995). Rho is interpreted in a similar fashion to Cronbach’s alpha, where Rho>0.60 is considered 

acceptable (Gay, 1991).  

Principal axis factoring was used to identify the underlying structure of the bear safety 

behavioral intentions. We used a PAF over a CFA because the items in the scale had never been 

developed before, and no explicit structure was determined a priori. Assumptions about the 

appropriateness of using PAF were checked using the Keiser-Meyer-Olkin (KMO) statistic 

(KMO>0.50) and Bartlett’s test of sphericity (p<0.05). A scree plot was used to determine how 

many factors to maintain. Varimax rotation was applied to the PAF to help interpret the results. 

Along with face validity, loadings of >0.30 were used to determine the factor that each item 

belonged to (Kline, 1994). Reliability for the items that loaded onto the same factor was assessed 

using Cronbach’s alpha, as Rho could not be calculated using exploratory factor analysis. A 

Cronbach’s alpha >0.60 was considered acceptable (Gay, 1991). The PAF was conducted to 

inform the structure in the SEM model to keep the SEM in the “spirit” of a confirmatory, not 

exploratory, process. 

The last step in analysis involved a SEM that merged both the elaboration scale and the 

bear safety behavioral intentions. This was done to ensure the predictive validity of the 

elaboration scale, which is in line with the theoretical concepts of the ELM (Petty & Cacioppo, 

1986). Bootstrapping was also applied to the SEM procedures. Like the CFA, fit indices and 

factor loadings are reported. Lastly, standardized path coefficients are reported, along with their 

statistical significance (using bias-corrected confidence intervals [95%] to report significance), 

between elaboration and bear safety behavioral intentions.  



Elaboration and communication Miller 43 

Results 

Sample characteristics 

 Overall, respondents were about evenly split regarding gender, with 47.5% being female 

and 52.5% being male. The mean age of respondents was 40.8 years. Over 91% of respondents 

reported being White, which is similar to other research conducted in national parks. Asians were 

the next largest group and consisted of about 6.4% of the sample, followed by people who 

reported being of more than one race (1.6%). People who identified as Hispanic or Latino made 

up 3.4% of the sample. In terms of education, the sample was highly educated, with 39.1% of 

respondents possessing a graduate degree and 40.4% possessing a Bachelor’s degree. Over 90% 

of respondents had at least some college. Eighty-one percent of respondents were permanent 

residents or citizens of the United States. Forty-seven out of the fifty states in the US were 

represented, as was the District of Columbia. Respondents came from five of the seven 

continents on the globe (Antarctica and Africa were not represented in the sample). The most 

common non-US countries that respondents lived in were Canada (2.1%), France (2%), Germany 

(1.8%), Switzerland (1.7%), and the Netherlands (1.2%).  

Measurement model for elaboration 

 Descriptive statistics and variable codes for the observed variables in the model, as well 

as Rho reliability for first-order factors, are provided in Table 1. Rho (0.92 to 0.95) indicated that 

the first-order factors were reliably measuring their underlying constructs. The second-order 

CFA provided ample evidence that the variables measured their intended first-order factors (e.g., 

interest, awareness, cognitive engagement) and that these first-order factors measured the 

concept of elaboration (Figure 2). The data had good fit to the model. Both c2 (c2 =331.041, 

df=116, p<0.001) and BSboot (p=0.002) were significant, as was expected with a large sample 
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size. All other fit statistics indicated a good to excellent fit for the model (RMSEA=0.052, p-

close=0.091; SRMR=0.0267; CFI=0.975; TLI=0.977), and all loadings were statistically 

significant (p<0.01) and above the generally accepted levels. Rho reliability for constructs 

measuring elaboration also supported that the items reliably measured the elaboration construct 

(Rho=0.68).  

(INSERT TABLE 1 ABOUT HERE) 

(INSERT FIGURE 2 ABOUT HERE) 

Invariance testing. Invariance testing is used to examine how a scale functions across 

independent groups and is an additional validity check in scale development (Kline, 2011). For 

this process, the sample was randomly divided into two independent and roughly equal groups 

(group 1, n=317; group 2, n=283) (Kyle, Graefe, & Manning, 2005). In this research, two types 

of invariance testing are used: configural and metric invariance. Configural invariance ensures 

that the model structure is equivalent across multiple groups and is tested by simultaneously 

comparing the two groups in a multi-group CFA (Byrne, 2001; Vezeau et al., 2015). Results 

from the configural invariance test indicated that the structure of the model was the same 

between the two groups (c2 =485.376, df=232, p<0.001; BSboot, p=0.002; RMSEA=0.043, p-

close=0.988; SRMR=0.031; CFI=0.97; TLI=0.965). Metric invariance is a more rigorous 

validity check and examines the equality of unstandardized factor loadings across groups (Kline, 

2011; Vezeau, 2015). This is done by comparing multiple models: one where factor loadings are 

unconstrained among the groups (reported above) and one where factor loadings are constrained 

to be equal among the groups (constrained model: c2 =493.704, df=249, p<0.001; BSboot, 

p=0.002; RMSEA=0.041, p-close=0.999; SRMR=0.036; CFI=0.971; TLI=0.969). A Chi-square 

difference test indicated that there was no significant different between the two models (c2 
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difference= 8.328, df= 17, p=0.96). Further analysis showed that there was no significant 

difference (p<0.05) among any of the factor loadings between the two groups. In summary, the 

bear safety elaboration scale displayed both configural and metric invariance.  

Principal axis factoring for bear safety behavioral intentions 

 The assumptions for using PAF were met (KMO=0.553 and Bartlett’s test of sphericity 

p<0.001). Examination of the scree plot showed that only one factor could be identified from the 

data. No rotation could be applied since there was only one factor. Table 2 shows the results of 

the PAF as well as descriptive statistics for all bear safety behavioral intentions measures. Three 

of the bear safety behavioral intention variables loaded on the factor: “personally carry bear 

spray” (loading=0.938), “carry bear spray in an accessible place, like a hip holster” 

(loading=0.956), and “Look for signs of bears like scat and tracks” (loading=0.34). The last 

variable (e.g., Look for signs of bears, like scat and tracks”) was removed from the factor due to 

face validity issues (i.e., the other two factors are clearly related to bear spray) and its 

comparatively low factor loading.  Additional support for the two-item factor (e.g. “personally 

carry bear spray” and “carry bear spray in an accessible place, like a hip holster) came from the 

high Cronbach’s alpha (a=0.96). This factor was named “bear spray”, and all other items were 

treated as stand-alone measures of bear safety behavioral intentions during further analysis. 

(INSERT TABLE 2 ABOUT HERE) 

Structural model of elaboration and bear safety behavioral intentions 

 Using the results from the CFA and the PAF, a SEM was designed to test the predictive 

validity of the elaboration construct on the bear safety behavioral intentions identified in the PAF 

(Figure 3). Fit statistics supported that there was a good to excellent fit between the model and 

the data. Like the CFA, both the c2 (c2 =559.910, df=226, p<0.001) and BSboot (p=0.002) were 
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significant. All other fit statistics supported the model (RMSEA=0.050, p-close=0.531; 

SRMR=0.0413; CFI=0.967; TLI=0.963). Elaboration had a significant, positive effect on all bear 

safety behavioral intentions (Table 3). The largest effects were found in the latent bear spray 

factor and looking for signs of bears, like scat and tracks. A medium effect was found on making 

noise by clapping or shouting. Small to medium effects were found for hiking in a group of three 

or more people and running if you see a bear.  

(INSERT FIGURE 3 ABOUT HERE) 

(INSERT TABLE 3 ABOUT HERE) 

Discussion 

 The purpose of this research was to develop an elaboration scale where all theorized 

constructs (e.g. interest, awareness, and cognitive engagement) were present, and to test the 

elaboration scale’s predictive validity. In doing so, the research investigates the relationship 

between elaboration and behavioral intentions, and provides a way to evaluate the influence of 

future interpretation efforts.  

 The CFA and reliability of the bear safety elaboration measures indicated a good to 

excellent fit. Additionally, all three theorized constructs (e.g. interest, awareness, and cognitive 

engagement) measured the concept of elaboration. This was an improvement over Vezeau et al.’s 

(2015) model, in which awareness was not included in the model due to variance issues. The 

interest dimensions in the bear safety elaboration scale had a lower loading (0.37) when 

compared to other first-order factors. This indicates that, at least for bear safety elaboration, 

interest is likely a less important indicator of elaboration than either cognitive engagement or 

awareness. From an overarching theoretical view, this does not mean that interest is not as 

important as awareness or cognitive engagement to elaboration (Vezeau et al., 2015). Indeed, 
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Vezeau et al.’s (2015) model found both interest and cognitive engagement had relatively high 

factor loadings. Instead, it is likely that in this empirical case, interest was not as important to 

bear safety elaboration (Vezeau et al., 2015). Although the reasons for this are not clear, it may 

simply be that awareness and cognitive engagement are relatively more important for bear safety 

elaboration. Considering the results from the bear safety elaboration scale, the inclusion of all 

first–order elaboration factors (e.g. interest, awareness, and cognitive engagement) is likely a 

sounder way of measuring elaboration than previously done. At this nascent stage, any future 

research that develops scales for measuring elaboration in different contexts and populations will 

continue to help researchers understand the components of elaboration measurement.  

 The PAF of bear safety behavioral intentions only identified one factor (bear spray 

behavioral intentions). The results from this suggest that bear safety behaviors are mostly 

separate behaviors. For instance, hiking in a group of three or more people is a distinct behavior 

from making noise by clapping or shouting. This is likely useful to future research. For instance, 

theoretical frameworks, such as the theory of planned behavior (Ajzen, 1991), need to be applied 

separately to each type of bear safety behavior. This means that bear spray behaviors may have 

different influences (i.e. attitudes, subjective norms, perceived behavioral control) than hiking in 

a group of three or more people. 

 From both a theoretical and applied perspective, elaboration should be able to predict 

behavioral intentions (Ajzen, 1991; Ham, 2013; Petty & Cacioppo, 1986). Results indicated that 

elaboration significantly predicted all measured bear safety behavioral intentions. This provides 

further evidence that the elaboration construct, as measured by interest, awareness, and cognitive 

engagement, is conceptually valid. Additionally, although bear safety behaviors may have 

different influences, it appears that interpretation strategies based on raising levels of elaboration 
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can influence multiple, related behaviors, like sustainability (Vezeau et al., 2015) or, in this 

instance, bear safety. This has an important implication for interpretation programs. If the goal is 

to make a difference by impacting behaviors, then focusing on factual knowledge alone is 

unlikely to be successful (Schultz, 2011). Instead, these programs should focus on increasing 

interest, awareness, and cognitive engagement (e.g. elaboration) related to their topics. 

Research needs to continue to develop elaboration scales in a variety of contexts to 

continue to refine our understanding of elaboration as a measured concept. Both this study and 

Vezeau et al.’s (2015) research were conducted in national parks in the US. Developing 

elaboration measures for populations outside of national parks and the US may be particularly 

insightful. Additionally, although elaboration influences behavioral intentions, it is yet to be 

revealed how it is doing so. Empirically modeling elaboration with other theories about behavior, 

like the theory of planned behavior (Ajzen, 1991), can help further understand the relationship 

between interpretation strategies and behaviors. Lastly, elaboration scales need to be used to 

assess the impact of different interpretation strategies, likely in a pre and post design. In these 

studies, close attention should be paid to the change not only of the second-order elaboration 

factor, but also among the first-order factors (e.g. interest, awareness, and cognitive 

engagement). Along with this, an assessment of the long-term effects of elaboration needs to be 

conducted.  

Conclusion 

 This research provided further evidence of elaboration as a measured concept by 

constructing a more theoretically complete elaboration scale. In this research, higher levels of 

elaboration were found to have a positive impact on a variety of related behavioral intentions. 

The insights from this study indicate that when trying to impact attitudes or change behaviors 
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through interpretation, creating a strategy designed around the concept of elaboration can be 

highly effective. Specifically, creating strategies that raise interest, awareness, and cognitive 

engagement are likely to be useful. Additionally, the elaboration scale developed in this research 

can provide future opportunities to researchers that would further our understanding of how 

interpretation impacts behaviors.  
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Appendix A: Tables 

Table 1: Descriptive statistics and reliability for elaboration measures 
Component Model code Variable Mean (SD) 
Interest3 
Rho=0.95  

 
-- 

 V1 Staying safe while hiking in the presence of bears. 3.4 (1.13) 
 V2 Knowing how to act if you see a bear. 3.6 (1.08) 
 V3 Proper equipment while hiking in areas where bears 

may be present. 3.4 (1.12) 

 V4 How to increase your alertness to bears in an area. 3.5 (1.06) 
 V5 How to avoid bear encounters while hiking. 3.5 (1.13) 
 V6 How to interpret bear behaviors 3.8 (1.08) 
Awareness4 
Rho=0.92   -- 

 
V7 Things you can do to decrease your risk of a bear 

attack while hiking.  2.9 (0.92) 

 
V8 Resources you can use to keep you safe while hiking 

in bear country. 2.9 (0.93) 

 
V9 How hiking in grizzly bear country is different than 

hiking in other areas. 2.8 (1.05) 

 
V10 Techniques that can help you avoid negative 

encounters with bears. 2.8 (0.92) 

 V11 Ways to increase your safety while hiking in bear 
country. 2.9 (0.92) 

Cognitive engagement5 
Rho=0.93   -- 

 V12 How hikers can avoid bears while hiking. 3.6 (1.03) 
 V13 Encountering bears while hiking. 3.8 (1.03) 
 

V14 The benefits of taking safety precautions while 
hiking in bear country. 3.9 (0.93) 

 V15 How to have an enjoyable experience while hiking 
in bear country. 3.7 (0.96) 

 V16 What hikers can do to stay safe from bears while 
hiking. 3.7 (0.94) 

 V17 Appropriate behaviors while hiking in the presence 
of bears. 3.6 (0.98) 

3Responses measured on a 5-point Likert-type scale where 1=not at all interested and 5=completely interested. 
4Responses measured on a 5-point Likert-type scale where 1=not at all aware and 5=completely aware. 
5Responses measured on a 5-point Likert-type scale where 1=not at all and 5=a great deal. 
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Table 2: Principal axis factoring for bear safety behavioral intentions1 
Factor Model code Variable Loading Mean (SD)2 
Bear spray  
a=0.96 

 
-- -- 

 V18 Personally carry bear spray. .938 5.4 (2.14) 
 

V19 Carry bear spray in an accessible 
place, like a hip holster. .956 5.3 (2.17) 

Single item 
measures3 

 
-- -- 

 V20 Make noise by clapping or shouting. -- 5.3 (1.75) 
 V21 Look for signs of bears, like scat and 

tracks.  -- 5.6 (1.48) 

 V22 Hike in a group of three or more 
people. -- 4.8 (2.14) 

 V23 Run if you see a bear4.  -- 6.0 (1.48) 
1KMO=0.553, Bartlett’s test of sphericity p<0.001. 
2Items were measured on a 7-point Likert-type scale where 1=highly unlikely and 7=highly likely. 
3Items did not load on the single factor, and are treated as stand-alone measures.  
4Item was reverse coded.  
 
Table 3: Effect of elaboration on bear safety behavioral intentions1 

Bear safety behavioral intention Standardized 
path coefficient 

Variance 
explained Effect size2 p-value 

Bear spray. 0.52 27.2% Large 0.005 

Make noise by clapping or 
shouting. 0.34 11.2% Medium 0.006 

Look for signs of bears, like 
scat and tracks. 0.49 24% Medium-large 0.002 

Hike in a group of three or more 
people. 0.15 2.1% Small 0.003 

Run if you see a bear3. 0.19 3.7% Small-medium 0.005 
1See Figure 3 for full SEM. 
2Based off of Cohen (1998). 
3Item was reverse coded. 
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Appendix B: Figures 

 

Figure 1: Elaboration likelihood model (adapted from Kenrick, Neuberg, & Cialdini, 2002; Petty 
& Cacioppo, 1986). 
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Figure 2: Second-order CFA of elaboration. All loadings are standardized and 
statistically significant (p<0.01). Fit statistics: c2 =331.041, df=116, p<0.001; BSboot, 
p=0.002; RMSEA=0.052, p-close=0.091; SRMR=0.0267; CFI=0.975; TLI=0.977. See 
Table 1 for corresponding variable codes. 
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Abstract 

 This research empirically merges together two related theories: the elaboration likelihood 

model (Petty & Cacioppo, 1986) and the theory of planned behavior (Ajzen, 1991). A structural 

equation modeling approach was used to evaluate the relationship between the two theories and 

their collective impacts on behavioral intentions. The results suggest that an elaboration scale 

was able to predict the components of the theory of planned behavior (attitudes, subjective 

norms, and perceived behavior control), which in turn all predicted behavior intentions. 

Furthermore, results showed that the components of the theory of planned behavior partially 

meditated the relationship between elaboration and behavioral intentions, indicating that 

elaboration works mostly through the components of the theory of planned behavior to impact 

behavioral intentions. This study represents an improved understanding of the influence of 

communication techniques on visitor behaviors. Additionally, the discussion exemplifies how 

these techniques can be used to improve communications and evaluate communication strategies.  

 

 

  



Elaboration and communication Miller 62 

Introduction 

Communication, such as informal education and interpretation, is an important 

management tool for protecting valuable resources, enhancing visitor experiences, reducing 

environmental impacts, and keeping visitors safe in park, recreation, and tourism management. 

This is particularly true for protected areas, like national parks. In these areas, both visitors and 

managers prefer indirect communication strategies to address management issues because they 

require fewer resources, can enhance visitor experiences, and may help to preserve some of the 

wilderness qualities associated with these areas (Manning, 2003; 2011). For all of these reasons, 

communication will continue to play a key role in visitor use management of park and protected 

areas.  

In many cases, management issues in park and protected areas are inherently challenges 

with human behaviors (Manfredo, 2008). When this is the case, effective visitor communications 

should focus on impacting visitor attitudes and changing visitor behaviors through theory-driven 

approaches (Ham, 2013). However, many communication programs in park and protected areas 

are developed by using staff intuition or institutional formats (Hall, Ham, & Lackey, 2010). 

Although communication formed in this way may be occasionally successful in achieving 

management goals, communication strategies can be made more effective by drawing on theories 

that are rooted in social psychology (Ham, 2013; Teel, Dietsch, & Manfredo, 2015). Two 

theories that are useful in developing communication strategies in park and protected areas are 

the theory of planned behavior (Ajzen, 1991) and the elaboration likelihood model (Petty & 

Cacioppo, 1986).  

The theory of planned behavior (TPB) (Ajzen, 1991) has been used to model human 

behavior in a variety of different research areas, including park, recreation, and tourism 
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management. This theory posits that human behavioral intentions are predicted by attitudes 

towards a behavior, subjective norms associated with the behavior, and perceived control in 

performing the behavior. Although this theory provides an understanding of why people intend to 

behave, it does not explain how to influence behavior. 

While TPB was developing, other researchers focused on the process of attitude change. 

One of the leading theories to emerge was the elaboration likelihood model (ELM) (Petty & 

Cacioppo, 1986). ELM suggests that attitude change occurs by processing information through 

either a central or peripheral route, with the central route being indicative of resilient attitude 

change. Importantly, this change in attitudes may lead to an increase in appropriate behaviors. 

Although ELM has been used to construct and frame communication in a few park, recreation, 

and tourism settings, empirical evidence regarding the process of elaboration is only beginning to 

appear. This emerging research shows that higher levels of elaboration (defined as interest, 

awareness, and cognitive engagement) are indicative of the central route of processing and have 

a strong relationship with intended behaviors (Vezeau et al., 2015).  

Juxtaposing TPB and ELM, TPB is descriptive and shows us where managers can most 

influence visitors’ behavioral intentions. For instance, managers may find that perceived 

behavioral control has the largest impact on visit behaviors, and therefore messages should focus 

on content that targets this component of TPB. The elaboration likelihood model, on the other 

hand, shows us how to impact the TPB components by increasing the amount of thoughtful 

processing a person uses (Ham, 2013; Petty & Cacioppo, 1986), which in turn should impact 

behavioral intentions through the components of ELM (Ajzen, 1991; Brown, Ham, & Hughes, 

2010; Ham, 2013). Although these two concepts are sometimes discussed together, this research 

seeks to empirically join these two theories. According to the theoretical foundations of ELM, 
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higher levels of elaboration should have an influence on the TPB antecedents of behavioral 

intentions. Situated within TPB, this could lead to desired behavior change. The purpose of this 

research is to empirically model the relationship between ELM and TPB. In doing so, it begins to 

unveil how communication strategies based on ELM affect visitor behavior according to TPB.  

Conceptual background 

The elaboration likelihood model 

The elaboration likelihood model is one of the most widely-used communication theories 

(Teng, Khong, & Goh, 2014). In ELM, there are two routes to persuasion: the central and the 

peripheral routes (Petty & Cacioppo, 1986). The central route is taken by people who are 

motivated and able to process a message and results in a logical, careful processing of the 

information, which is where the term “elaboration” comes from (Petty & Cacioppo, 1986). 

However, if people are unmotivated, unable, or unwilling to engage in thoughtful processing, the 

peripheral route is taken (Petty & Cacioppo, 1986). Unlike the central route, where message 

content plays a major role in persuasion, the peripheral route relies on subtle and often 

subconscious cues (Petty & Cacioppo, 1986). Variables like the number of arguments presented 

and the authority of the sources are important for the peripheral route (Petty & Cacioppo, 1986). 

Although often presented as a dichotomy, people are likely use both central and peripheral routes 

(in varying levels) to process a message (Petty, Wegener, & Fabrigar, 1997).  

Persuasion in the ELM is about changing attitudes towards a specific object. This change 

in attitude can occur through either the central or the peripheral route. However, there have been 

some notable differences between the two approaches. Attitude changes that result from the 

peripheral route tend to be “less accessible, persistent, and resistant to subsequent attacking 

messages...” (Petty, McMichael, & Brannon, 1992, p.82). In contrast, attitude changes from the 
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central routes tend “to be relatively accessible, persistent over time, predictive of behavior, and 

resistant to change…” (Petty et al. 1992, p. 81) due to higher levels of elaboration.  

A large amount of the context in which ELM has been used in parks, recreation, and 

tourism comes from the field of environmental interpretation. Introduced originally as a useful 

theoretical framework by Petty et al. (1992), it was soon adopted by other professionals within 

the field (Ham and Krumpe, 1996). One of the more thorough uses of ELM in a national park 

setting was during a series of studies in Yosemite National Park regarding food storage and 

American black bears. Visitors were subjected to over 600 persuasion attempts, and although 

they indicated they were receiving the information about food storage, this higher level of 

knowledge did not result in higher compliance with food storage policies (Lackey & Ham, 

2003). The authors leave the reader with a message in the final paragraph for future research 

needs: “…we need to better understand the link between message content and design, and 

visitors’ processing of and compliance with those messages” (Lackey & Ham, 2003, p. 37). In 

other words, how do managers develop communication strategies that increase visitors’ 

elaboration? 

Brown et al. (2010) began to address the question above in research undertaken in 

Australia (see Ham et al., 2008 as well). This research was framed by both the ELM and TPB. In 

the research, they targeted salient beliefs, measured these beliefs between compliers and non-

compliers, implemented a strategic communication strategy, and measured its effects in the form 

of observed action and salient beliefs after an exposure to a persuasion attempt. Although this 

provided further support that communication strategies framed by the ELM are successful in 

influencing visitor behaviors, the assumption was made that any change in beliefs or attitudes 

was caused by central route processing (Brown et al., 2010; Ham et al., 2008). This assumption 
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may not be true, as peripheral route processing can also cause short-term impacts to attitudes 

(and presumably beliefs) according to the ELM (Petty & Cacioppo, 1986). A better measure of 

effectiveness in the overall ELM theory may be looking at measurable levels of elaboration. 

 In Great Smoky Mountain National Park, Vezeau et al. (2015) developed a scale to 

measure the concept of elaboration, which they argued was a multi-dimensional concept 

consisting of interest, awareness, and cognitive engagement (Petty & Cacioppo, 1986; Vezeau et 

al., 2015). Developing indicators to measure each dimension of the construct, the research found 

evidence that elaboration can be measured (Vezeau et al., 2015). In addition, the elaboration 

scale was highly predictive of behavioral intentions making it a useful framework for 

communication. Lastly, by measuring elaboration as a continuous variable, it removes the 

“either/or” dichotomy of the peripheral or central route, and places elaboration on a continuum. 

A continuum of elaboration is more realistic and theoretically sound than a dichotomous 

perspective (Petty et al., 1997). Viewing elaboration on a spectrum changes the question from if 

elaboration was engaged to how much elaboration was engaged. 

The theory of planned behavior 

Perhaps no theory of human behavior has attracted as much attention as the theory of 

planned behavior (TPB) (Ajzen, 1991). An updated version of the earlier theory of reasoned 

action (Ajzen & Fishbein, 1980), TPB has proven to be useful in predicting behavioral intentions 

(an antecedent of actual behavior) (Madden, Ellen, & Ajzen, 1992). According to TPB, 

behavioral intentions can be predicted by attitudes towards performing a behavior, the subjective 

norms about performing a behavior, and a person’s perceived behavior control regarding that 

behavior (Ajzen, 1991). Attitudes are a positive or negative evaluation based on a person’s 

beliefs about the outcomes of performing a behavior (Ajzen, 1991; Ajzen & Driver, 1991). For 
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instance, someone may have positive attitudes about hiking because they believe it will reduce 

their stress. Subjective norms are social or group-level influences and often help establish how 

appropriate a behavior is in a setting (Teel et al., 2015). For example, although someone may 

desire to go hiking by him or herself, someone they care about (i.e., other hikers, their family, 

their kids, park rangers, etc.) would disapprove of the behavior. Perceived behavioral control is 

based on a person’s belief that they are able to perform a certain behavior. An example of this 

would be where a person has positive attitudes towards going hunting and expresses favorable 

subjective norms, but they are not able to find a place to go hunting (due to location or access 

issues).  

 Early use of TPB in fields related to leisure sciences tried to predict participation in 

recreation activities using the TPB model (Ajzen & Driver, 1991). This research found the TPB 

model to be quite successful. Further research became more specific and applied. TPB has been 

applied successfully to hunting participation (Hrubes, Ajzen, & Daigle, 2001), use of bear 

canisters in Yosemite National Park (Martin & McCurdy, 2009), and deer hunting in Oregon 

(Shrestha et al., 2012) among others. Although not true in every study (see Shrestha et al., 2012), 

attitudes towards the behavior and subjective norms tend to be the best predictors of behavioral 

intentions (Ajzen, 1991; Petty, Cacioppo, & Goldman, 1981).  

In summary, ELM allows us to understand how to influence the components of TPB (e.g. 

attitudes, subjective norms, and perceived behavioral control), which in turn are predictive of 

behavioral intentions and behaviors (Ajzen, 1991; Ham, 2013; Petty & Cacioppo, 1986). Recent 

research supports this notion that elaboration may impact all components of TPB, not just 

attitudes (Brown et al., 2010; Ham, 2013). Compared to ELM, TPB is more descriptive and 

shows us what factors contribute to a behavior and potential leverage areas where the behavior 
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can be influenced (Ham, 2013). One can imagine ELM flowing into TPB, where higher levels of 

elaboration connect with the components of TPB, guiding people towards a favorable action 

(Krosnick & Petty, 1995). To explore this conceptual relationship, one broad research question 

was developed for this study: What is the relationship among elaboration, the theory of planned 

behavior, and behavioral intentions? Recent research (Miller et al., under review, a; Vezeau et 

al., 2015) allows for an empirical approach to this question. Several propositions and related 

hypotheses are used as a framework to gain an in-depth understanding of the research question. 

Proposition 1: The TPB measurement model is acceptable. 

Proposition 2: The model that merges elaboration and TPB is acceptable. 

Proposition 3: The TPB components (e.g., attitudes, subjective norms, and perceived 

behavior control) predict behavioral intentions. 

H1: There is a positive relationship between attitudes and behavioral intentions. 

H2: There is a positive relationship between subjective norms and behavioral 

intentions. 

H3: There is a positive relationship between perceived behavioral control and 

behavioral intentions. 

Proposition 4: Elaboration has a positive effect on the components of TPB (e.g. attitudes, 

subjective norms, and perceived behavioral control).  

 H4: There is a positive relationship between elaboration and attitudes. 

 H5: There is a positive relationship between elaboration and subjective norms. 

 H6: There is a positive relationship between elaboration and perceived behavioral 

control. 



Elaboration and communication Miller 69 

Proposition 5: The components of TPB mediate the relationship between elaboration and 

behavioral intentions. 

H7: There is a significant, positive indirect effect between elaboration and 

behavioral intentions. 

H8: There is a non-significant direct effect between elaboration and behavioral 

intentions. 

Methods 

Study site and context 

 The study site for this research was Yellowstone National Park (YNP). Yellowstone 

National Park sees over 4 million visitors annually, making it one of the most visited national 

parks in the U.S. (NPS, 2017a). Although YNP provides an assortment of recreational 

opportunities to visitors, it is also home to numerous large species of wildlife, including some 

which can be dangerous to people. With large, free-roaming wildlife and millions of visitors, 

conflicts are likely to present themselves. In particular, incidents between day hikers (as opposed 

to overnight backpackers) and grizzly bears appear to be occurring more frequently than in the 

past. For instance, between 1963 and 2010, three deaths from grizzly bears occurred in YNP 

(NPS, 2017b). However, between 2011 and 2015, three visitors were killed by bears inside the 

park (NPS, 2017b). Nearly all grizzly bear-visitor incidents occur in the backcountry, and these 

recent deaths are no exception (NPS, 2017b). Additionally, the three recent deaths all occurred to 

day hikers, not overnight backpackers. For this reason, this research focuses specifically on day 

hikers (referred to as hikers instead of day hikers from this point forward).  

 Most attacks from large carnivores in developed countries are a result of risk-enhancing 

human behaviors (Penteriani et al., 2016). Yellowstone National Park suggests several different 
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behaviors that hikers can adopt to reduce their risk while hiking, including hiking in a group of 

three or more people, carrying bear spray, making noise while hiking, knowing how to respond if 

hikers do see a bear, and being alert of bears in an area (NPS, 2017c). Best practices in TPB 

research suggest focusing on one specific behavior (Ham et al., 2008). Previous research has 

found that bear safety behaviors are not one single behavior, but a variety of different behaviors 

(Miller et al., under review, a). For this reason, the specific behavior of interest centers around 

bear spray. 

Data collection 

Hikers were systematically sampled by two university researchers on two different trails 

during daylight hours between July 1st and August 15th, 2016. The two trails were selected in 

consultation with YNP managers and served as a sampling frame. Sampling days were 

distributed to represent all days of the week. Overall, 777 groups of hikers were intercepted. 

From this, 14 (1.8%) did not speak enough English to complete the survey and were excluded 

from the study, leaving 763 eligible groups. Only one person from each group was selected to 

participate in the research. To make sure the participants were selected in a random fashion, the 

person with the most recent birthday (not date of birth) was asked to complete the survey. There 

were 647 hikers who agreed to participate in the study (85% response rate). Respondents 

completed the survey on a tablet device. A non-response bias check was completed using age 

and U.S. residency/citizenship. No significant difference (p<0.05) was found between 

respondents and non-respondents for the two variables.   

Data instrument 

 A questionnaire was developed to gather information from respondents. Two sections of 

the questionnaire relate to this research and include an elaboration portion and a TPB portion. 
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The conceptualization of elaboration was developed from a variety of communication materials 

about bear safety from YNP (i.e., the YNP website, signs, brochures, maps, etc.).  

Elaboration 

 Elaboration is conceptualized in this research as a second-order factor comprised of three 

first-order factors: interest, awareness, and cognitive engagement (see Miller et al., under review, 

a; Vezeau et al., 2015). Previous research validated the scale in this sample, and for a detailed 

analysis see Miller et al. (in review, a). Interest was measured by six different items on a 5-point 

Likert-type scale where 1=not at all interested and 5=completely interested. Respondents were 

asked, “How interested are you in learning about the following items?” Examples of measures 

include “Staying safe while hiking in the presence of bears” and “Avoiding bear encounters 

while hiking.” Awareness was measure by five different items on a 5-point Likert-type scale 

where 1=not at all aware and 5=completely aware. Respondents were asked, “How aware are 

you of the following items?” Examples of measures include “Ways to increase your safety while 

hiking in bear country” and “How hiking in grizzly bear country is different than hiking in other 

areas.” Cognitive engagement was measured by six different items on a 5-point Likert-type scale 

where 1=not at all and 5=a great deal. Respondents were asked, “How much have you thought 

about the following items?” Examples of measures include “Appropriate behaviors while hiking 

in the presence of bears” and “Encountering bears while hiking.” 

Theory of planned behavior constructs 

 In this research, TPB consists of four different constructs: attitudes, social norms, 

perceived behavioral control, and behavioral intentions. Multiple indicators were developed for 

each of these constructs. To reduce the amount of skewness in the variables, unidirectional scales 
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were used for attitudes, social norms, and perceived behavior control variables (DeVellis, 2003; 

Klockars & Hancock, 1993; Munshi, 2014; Peterson & Wilson, 1992).  

 Attitudes were assessed through three different variables using universal attitude 

measures: how pleasant, good, and favorable performing a behavior would be. These measures 

were guided by previous research and were adapted to fit the context of bear-spray behaviors 

(Ajzen & Driver, 1991; Hrubes et al., 2001; Shrestha et al., 2012). Respondents were presented 

with the statement, “For me, carrying bear spray while hiking in Yellowstone would be…” and 

answered on a unidirectional 5-point Likert-type scale (i.e., 1=not at all good, 2=somewhat good, 

3=moderately good, 4=very good, 5=extremely good, etc.) for all three measures. 

 Subjective norms were evaluated by three different universal measures that were 

developed from previous research and adjusted to fit the current context (Ajzen & Driver, 1991; 

Hrubes et al., 2001; Shrestha et al., 2012). Respondents were presented with the question, “How 

true do you find the following statements?” The three statements were “People who I value think 

I should carry bear spray while hiking in Yellowstone”, “People important to me would be 

carrying bear spray if they were hiking in Yellowstone”, “Other visitors would support my 

decision to carry bear spray while hiking in Yellowstone.” Responses were recorded on a 

unidirectional 5-point Likert-type scale where 1=not at all true, 2=slightly true, 3=moderately 

true, 4=very true, and 5=completely true.  

 Perceived behavioral control was assessed by three different universal measures 

developed from previous research and adjusted to be applicable to the current context (Ajzen & 

Driver, 1991; Hrubes et al., 2001; Shrestha et al., 2012). Respondents were presented with the 

question, “How true do you find the following statements?” The three statements were “If I 

wanted to, I could easily carry bear spray on my next hiking trip in Yellowstone”, “The factors 
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that influence my decision to carry bear spray while hiking in Yellowstone are totally within my 

control”, and “It is difficult to carry bear spray while hiking in Yellowstone.” Responses were 

recorded on a unidirectional 5-point Likert-type scale where 1=not at all true, 2=slightly true, 

3=moderately true, 4=very true, and 5=completely true. Responses to the last statement were 

reverse coded. 

 Bear spray behavioral intentions were measured by two different items. Respondents 

were asked, “How likely are you to do the following things while hiking in Yellowstone?” The 

two items that measure bear spray behavioral intentions were “Personally carry bear spray” and 

“Carry bear spray in an accessible place, like a hip holster.” As this was a new behavior that had 

not been assessed prior to this study, a balanced 7-point Likert-type scale was used to record 

responses, where 1=highly unlikely, 2=unlikely, 3=slightly unlikely, 4=neither, 5=slightly likely, 

6=likely, and 7=highly likely.  

Analysis 

Analyses were performed using SPSS and AMOS. Data cleaning commenced prior to 

analysis. Attention was paid to univariate outliers, skewness, and kurtosis of variables. Data 

cleaning found that several variables had missing data points. To determine if the there was a 

pattern to the missing data, Little’s missing completely at random (MCAR) test was used. 

Little’s MCAR indicated that there was no pattern to the missing data (c2=566.79, df=585, 

p=0.698). Listwise deletion was used to remove cases with missing variables. The final sample 

size for this research was n=600.  

Two different approaches were used during the analysis. These include confirmatory 

factor analysis (CFA), and structural equation modeling (SEM) using maximum likelihood (ML) 

estimation. An assumption of ML estimation is that the data has a multivariate normal 
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distribution, which is often not true in a data set (Micerri, 1989). In this current data set, several 

of the TPB variables exhibited a negative skew in their distributions, and therefore the 

assumption of multivariate normality was likely violated. To correct for this, bootstrapping was 

applied in the CFA and SEM procedures to reduce the chance of a Type I error when testing for 

statistical significance (bias corrected confidence intervals, 95%) in the models (Byrne, 2001).  

 CFA was employed to assess the validity of the measurement of the concepts in the TPB 

(Proposition 1). CFA is a useful tool for evaluating theoretical relationships among variables that 

are identified a priori. From the CFA of the TPB components, a SEM was then conducted to 

evaluate the relationship between elaboration and TPB (Propositions 2 through 5).  

Assessment of both the CFA and SEM was evaluated using a variety of fit statistics.  

These statistics allow researchers to evaluate how well the data matches the hypothesized model. 

Because there is no universal “best” fit statistic, several are provided (Kline, 2011). The fit 

statistics used to evaluate model fit in this research are c2, the Bollen-Stine bootstrap c2 (BSboot; 

a c2 test that accounts for the bootstrapping procedure), the root mean square error of 

approximation (RMSEA), the standardized root mean square residual (SRMR), the comparative 

fit index (CFI), and the Tucker-Lewis index (TLI). Both the normal c2 test and the BSboot test 

should not be statistically significant (p>0.05). However, both tests are likely to be rejected with 

the larger sample sizes that CFA and SEM require. Therefore, other fit statistics are generally 

more relied upon to evaluate model fit. RMSEA should have a value <0.10, with values <0.05 

indicative of an excellent fit (Browne & Cudeck, 1993; Kline, 2011). The RMSEA statistic also 

has an associated p-close test, which is a one-sided hypothesis test that RMSEA is realistically 

less than 0.05. If p-close>0.05, the model has a close fit (Kline, 2011). SRMR values of <0.08 

are considered acceptable, with values closer to 0 indicating a better fit (Hu & Bentler, 1999). 
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For both CFI and TLI, values >0.90 indicate an acceptable fit, with values >0.95 indicative of an 

excellent fit (Hu & Bentler, 1998). Additional assessment of the models was made from factor 

loadings, where statistically significant loadings >0.30 were considered sufficient, and loadings 

>0.60 were considered high (Kline, 1994). 

 To check the reliability among variables measuring a single concept, the rho coefficient 

(Raykov’s composite reliability) was used. When evaluating scale reliability in CFA and SEM, 

Rho has a distinct advantage over Cronbach’s alpha. Cronbach’s alpha assumes that the items 

measuring a construct have equal loadings, or are tau-equivalent. This assumption is almost 

always violated and leads to a poorer estimate of the actual reliability (Graham, 2006; Miller, 

1995). Rho was calculated in AMOS according to Graham (2006) and can be interpreted in a 

similar fashion to Cronbach’s alpha, where Rho>0.60 is considered acceptable (Gay, 1991).  

Results 

Sample characteristics 

 The profile of the respondents was fairly similar to previous research in national parks. 

International visitors (not from the USA) made up about 19% of the sample, with the top five 

countries of origin being Canada (2.1%), France (2%), Germany (1.8%), Switzerland (1.7%), 

and the Netherlands (1.7%). Gender distributions were nearly even, with 47.5% of respondents 

reporting that they were female. The vast majority (91%) of respondents were White, with the 

next largest group being Asian (6.4%). Only 3.4% identified as Hispanic or Latino. Respondents 

were also highly educated, with over 90% of the sample saying that had at least some college. 

Just over 40% of respondents had at least a Bachelor’s degree, and just under 40% had a 

graduate degree. The average age of respondents was 40.8 years. 

Measurement model of the theory of planned behavior 
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 Descriptive statistics and variable codes for the variables used in the TPB CFA can be 

found in Table 1. The CFA of the TPB components provided evidence that there was a strong fit 

between the data and the model (Figure 1). Although the c2 was significant (c2=48.607, df=29, 

p<0.013), all other fit statistics indicated an excellent fit (BSboot, p=0.190; RMSEA=0.034, p-

close=0.954; SRMR=0.020; CFI=0.996; TLI=0.993). Additionally, all factor loadings were 

statistically significant (p<0.01) and above the 0.30 threshold, with most loadings >0.60. Rho 

reliabilities for each concept were also above the 0.60 threshold, and ranged from 0.65 to 0.96 

(see Table 1 for all Rho coefficients). Collectively, this evidence supports Proposition 1 (The 

TPB measurement model is acceptable). 

(INSERT TABLE 1 ABOUT HERE) 

(INSERT FIGURE 1 ABOUT HERE) 

The role of elaboration and the theory of planned behavior in predicting bear spray 

behavioral intentions 

 A full model that examined the relationship between elaboration, behavioral intentions, 

and TPB was built to test the remaining propositions and their associated hypotheses (Figure 2). 

The fit statistics indicated that there was an excellent fit between the data and the model 

(RMSEA=0.041, p-close=1.00; SRMR=0.038; CFI=0.975; TLI=0.972), although both c2 tests 

were significant (c2 =670.66, df=337, p<0.001; BSboot, p=0.002). Overall, the model explained 

64.7% of the variance in bear spray behavioral intentions. This evidence supports Proposition 2 

(The model that merges elaboration and TPB is acceptable). 

(INSERT FIGURE 2 ABOUT HERE) 

 The model also provided evidence in support of Proposition 3 (The TPB components 

[e.g., attitudes, subjective norms, and perceived behavior control] predict behavioral intentions), 
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including the associated hypotheses, H1, H2, and H3 (H1: There is a positive relationship between 

attitudes and behavioral intentions; H2: There is a positive relationship between subjective norms 

and behavioral intentions; H3: There is a positive relationship between perceived behavioral 

control and behavioral intentions). Table 2 outlines this evidence. All components of TPB (e.g. 

attitudes, subjective norms, perceived behavioral control) had a significant effect (p<0.05) on 

bear spray behavioral intentions. Attitudes and subjective norms appeared to have the strongest 

effect (0.34 and 0.33, respectively), and perceived behavioral control had the weakest effect 

(0.14).  

(INSERT TABLE 2 ABOUT HERE) 

 Evidence was also provided by the model to support Proposition 4 (Elaboration has a 

positive effect on the components of TPB [e.g. attitudes, subjective norms, and perceived 

behavioral control]), including all the associated hypotheses (e.g. H4 [there is a positive 

relationship between elaboration and attitudes], H5 [there is a positive relationship between 

elaboration and subjective norms], and H6 [there is a positive relationship between elaboration 

and perceived behavioral control]). Table 3 outlines this evidence. Elaboration had a significant, 

positive effect on attitudes, perceived behavioral control, and subjective norms. The effect of 

elaboration on all the components of TPB (e.g. attitudes, subjective norms, perceived behavioral 

control) was similar and medium-large in magnitude (Cohen, 1998).  

(INSERT TABLE 3 ABOUT HERE) 

 Partial support was found for Proposition 5 (The components of TPB mediate the 

relationship between elaboration and behavioral intentions). H7 (There is a significant indirect 

between elaboration and behavioral intentions) was confirmed and showed that there was a 

significant, positive, medium indirect effect (0.36) on bear spray behavioral intentions from 
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elaboration. However, the model did not support H8 (There is an non-significant direct effect 

between elaboration and behavioral intentions) as there was still a statistically significant, 

positive, direct effect on bear spray behavioral intentions from elaboration (Table 4). However, 

this effect (0.13) was small. Collectively, this indicates that the components of TPB (e.g. 

attitudes, subjective norms, and perceived behavioral control) are partially mediating the 

relationship between elaboration and bear spray behavioral intentions.  

(INSERT TABLE 4 ABOUT HERE) 

Discussion 

The goal of this research was to empirically model the relationship between elaboration 

and the theory of planned behavior to better understand persuasive communication. Bear safety 

elaboration and bear spray behavioral intentions were used as a frame for this research. Overall, 

the research was successful in merging together ELM and TPB in a single empirical model and 

explained over 64% of the variation in bear spray behavioral intentions. These results have 

several important theoretical contributions and management implications. 

The bulk of the theoretical contributions of this research can be found from the results of 

Propositions 2 through 5. This research demonstrates that the concept of elaboration has a direct 

influence on all the components of TPB, as well as a direct effect on behavioral intentions. 

Additionally, elaboration has an indirect effect on behavioral intentions through the components 

of TPB. This indirect effect was also larger in comparison to the direct effect of elaboration and 

behavioral intentions (0.36 and 0.13, respectively). In line with previous theoretical development 

and research (Ham, 2013; Petty & Cacioppo, 1986), this exemplifies the process of change in 

that elaboration not only has the potential to directly impact the components of TPB, but also 

operates mostly through the components of TPB to affect behavioral intentions, and thus 
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behavioral intentions. These results further add to the validity of the concept of elaboration as 

measured by interest, awareness, and cognitive engagement. We encourage other researchers to 

continue to adapt the elaboration concept (Miller et al., under review, a) to meet their own needs 

and context to provide further insights.  

 This research also has important implications for managers who need to develop effective 

communication strategies to influence day hikers’ bear spray behaviors. First, TPB revealed that 

attitudes, subjective norms, and perceived behavioral control all have an impact on bear spray 

behavioral intentions. However, the most influential components are attitudes and subjective 

norms, and targeting these components through interpretive messaging will likely result in more 

change in visitor bear spray behaviors. This is similar to many other TPB studies, where 

perceived behavioral control has a low impact when attitudes and subjective norms have a higher 

impact on behaviors (Armitage & Conner, 2001). Second, results show that bear safety 

elaboration can affect all components of TPB in relation to bear spray behavior. In addition to 

this, and specific to YNP, because the elaboration items were developed using YNP 

communication resources, we can reasonably say that communication in YNP is effective in 

influencing the TPB components of bear spray behavior. However, the influence of elaboration 

on attitudes, subjective norms, and perceived behavioral control appears to be fairly similar. 

Increasing messages that target attitudes and subjective norms (so that elaboration would, in 

theory, have higher path loadings to them when compared to perceived behavioral control) may 

produce even more positive behavior change, as these two components of TPB have a relatively 

larger impact than perceived behavioral control in influencing bear spray behavioral intentions.  

Beyond communication designed to influence bear spray behaviors, this research 

provides insights for managers who want to use communication to help address a variety of 
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behaviors. Even with a relatively thorough understanding of TPB from a science perspective, it 

still reveals insights and strategies for communication when trying to influence behaviors. 

Additionally, TPB can be easy to use for professionals with limited social science research skills 

or resources, and excellent handbooks have been developed specifically for park and protected 

area management (see Ham et al., 2009 for more information and guidance). However, TPB is 

limited in its scope, as it only deals with rational behaviors. For instance, in situations where 

behaviors are largely driven by emotions, TPB is likely to be less useful.  

As exemplified in this research as well as Vezeau et al.’s (2015), designing 

communication strategies that increase interest, awareness, and cognitive engagement 

(collectively called elaboration) is a useful framework for developing communication materials 

designed to impact attitudes and influence behaviors (Ham, 2013). To increase the amount of 

elaboration that people use to process a message, they must be motivated (Petty & Cacioppo, 

1986). In parks, tourism, and recreation settings, motivation is usually increased by providing 

relevant messages to visitors. Although there are some guidelines for exactly what relevancy 

means in communication (see Ham, 2013 for more information), it is clear that more research 

needs to be conducted on how to increase elaboration likelihood in parks, tourism, and recreation 

settings. Additionally, not all visitors are likely to find the same types of messages motivating. 

Although some research has started to explore this area (Miller, et al., under review, b), future 

research needs to be conducted to understand how and where to implement communication 

strategies to diverse groups of people. Collectively, the insights from both ELM and TPB are a 

reminder that influencing people’s behavior is generally not a knowledge-driven process 

(Schultz, 2011). In other words, people do not always do what they know is right; they do what 

they care about.    
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A last useful insight about this research is how it can be applied to other contexts to 

evaluate communication programs. For communication programs, like Leave No Trace for 

instance, an elaboration/TPB model, like the one in Figure 2, can be developed. From this, a 

general evaluation can be derived to assess how effective a communication program is at 

influencing a behavior. This would be done by evaluating the relationships between the TPB 

components and behavioral intentions, and then evaluating the influence of elaboration on the 

components of TPB. For instance, if a behavior appears to be driven solely by subjective norms, 

but elaboration is only affecting attitudes, then there is a mismatch that is apparent between 

current communication efforts and the drivers of a behavior. Insights such as these would 

provide useful evaluations for managers and further refine elaboration measures and theory. 

Additionally, elaboration scales can be used as standalone evaluations of communication 

programs, preferably after it has been established that the elaboration scale developed affects a 

specific behavior (or behaviors) (Miller et al., under review, a). This would likely be 

accomplished in a quasi-experimental design, where elaboration scores are measured before and 

after a communication event. This same design can be used to evaluate the lasting impacts of 

elaboration, as higher levels of elaboration should lead to long-lasting behavior change (Petty & 

Cacioppo, 1986).  

There were some notable limitations in this research. For instance, there is some room for 

improvement upon the variables that measure the components of TPB in this research. 

Specifically, the variable PBC_3 (It is difficult to carry bear spray while hiking in Yellowstone) 

had a comparatively low factor loading (0.35). Although still sufficient, removing PBC_3 and 

adding an additional variable measuring perceived behavioral control may improve the model as 

well as the Rho reliability score for perceived behavioral control. Additionally, we used global 



Elaboration and communication Miller 82 

measures of attitudes, subjective norms, and perceived behavioral control instead of expectancy-

value measures (Fishbein & Ajzen, 1975) to reduce participant burden in this research. Using an 

expectancy-value measure of the concepts related to TPB may provide further insights and refine 

measurement. In particular, the salient beliefs that drive attitudes, subjective norms, and 

perceived behavior control would be revealed. The choice of using universal measurements may 

have also contributed to the statistically significant effect of elaboration on bear spray behavioral 

intentions in H4 and the resulting partial support of the hypothesis. Future researchers may wish 

to further explore the reasons for the significant direct effect of elaboration on bear spray 

behavioral intentions in H8, including the inclusion of additional components of TPB, such as 

personal norms (Ajzen, 1991; Brown et al., 2010). 

Conclusion 

 This research merged together two major theories - the theory of planned behavior and 

the elaboration likelihood model – that are often used in communication strategies in park, 

recreation, and tourism settings to better understand how communication affects visitor behavior. 

The results and insights from this study advance research on communication by further exploring 

the relationship between TPB, ELM, and their influence on people’s behaviors. Results indicate 

that effect of elaboration moves mostly through the TPB components (e.g. attitudes, subjective 

norms, and perceived behavioral control) to impact behaviors. The relationship between 

elaboration and TPB detailed in this study provides unique insights and new directions for 

research involving communication in park, tourism, and recreation management. Additionally, 

results from this study can provide guidance to managers regarding communication strategies 

that are likely to be most effective on influencing visitor bear spray behaviors.  
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Appendix A: Tables 

 
 
 
 
 

Table 1: Descriptive statistics and reliability for theory of planned behavior measures. 

Component Variable 
code Variable Mean (SD) 

Attitudes1 
Rho=0.92  

 
-- 

 ATT_1 Not at all pleasant to extremely pleasant2. 3.7 (1.27) 
 ATT_2 Not at all favorable to extremely favorable3. 4.0 (1.16) 
 ATT_3 Not at all good to extremely good4. 4.1 (1.11) 
Subjective norms5 
Rho=0.81   -- 

 
SN_1 People who I value think I should carry bear spray 

while hiking in Yellowstone.  4.0 (1.22) 

 
SN_2 People important to me would be carrying bear 

spray if they were hiking in Yellowstone. 3.9 (1.25) 

 
SN_3 Other visitors would support my decisions to carry 

bear spray while hiking in Yellowstone. 3.9 (1.16) 

Perceived behavioral control5 
Rho=0.65   -- 

 PBC_1 If I wanted to, I could easily carry bear spray on my 
next hiking trip in Yellowstone. 4.5 (0.87) 

 
PBC_2 

The factors that influence my decision to carry bear 
spray while hiking in Yellowstone are totally within 
my control. 

4.4 (0.90) 

 
PBC_36 It is difficult to carry bear spray while hiking in 

Yellowstone. 4.7 (0.69) 

Bear spray behavior7 
Rho=0.96   -- 

 BSP_1 Personally carry bear spray. 5.4 (2.14) 

 
BSP_2 Carry bear spray in an accessible place, like a hip 

holster.  5.3 (2.17) 
1Responses to the statement, “For me, carrying bear spray while hiking in Yellowstone would be…” 
21=not at all pleasant, 5=extremely pleasant. 
31=not at all favorable, 5=extremely favorable. 
41=not at all good, 5=extremely good. 
51=not at all true, 5=completely true. 
6Item reverse coded. 
71=highly unlikely, 7=highly likely. 
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Table 2: Effect of attitudes, subjective norms, and perceived behavioral control on bear 
spray behavioral intentions1 

TPB component Standardized path 
coefficient Effect size2 p-value 

Attitudes 0.34 Medium 0.002 

Subjective norms 0.33 Medium 0.006 

Perceived behavioral control 0.14 Small 0.012 
1See Figure 2 for full SEM. 
2Based off of Cohen (1998). 
 

Table 3: Effect of elaboration on attitudes, subjective norms, and perceived behavioral 
control1 

TPB component Standardized path 
coefficient Effect size2 p-value 

Attitudes 0.43 Medium-Large 0.005 

Subjective norms 0.46 Medium-Large 0.003 

Perceived behavioral control 0.46 Medium-Large 0.002 
1See Figure 2 for full SEM. 
2Based off of Cohen (1998). 
  

Table 4: Effect of elaboration on bear safety behavioral intentions1 

 Standardized effect Effect size p-value 

Direct effect 0.13 Small 0.004 

Indirect effect 0.36 Medium 0.003 
1See Figure 2 for full SEM. 
2Based off of Cohen (1998). 
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Appendix B: Figures 

 
Figure 1: CFA of theory of planned behavior measures. All loadings are 
standardized and statistically significant (p<0.01). Fit statistics: c2 =78.023, 
df=38, p<0.001; BSboot, p=0.064; RMSEA=0.042, p-close=0.834; 
SRMR=0.0247; CFI=0.991; TLI=0.988. See Table 1 for corresponding variable 
codes.	
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Abstract 

 This research uses the concept of wildlife value orientations to understand how to 

increase the motivation of people to process information about wildlife in the context of the 

elaboration likelihood model (Petty & Cacioppo, 1986). After wildlife value orientation 

typologies were identified using confirmatory factor analysis and cluster analysis, a series of 

ANOVAs were used to examine how important different types of messages were to the typology 

segments. The results indicated that wildlife value orientations may be useful in framing 

communications about wildlife-related issues. In general, people with more mutualistic 

orientations found more ecologically-framed messages more important. This research represents 

the application of wildlife value orientations to a communication theory like the elaboration 

likelihood model. Additionally, it is one of the few examples where wildlife value orientations 

are applied to a population of national park visitors.  
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Introduction 

Dealing with human-wildlife interactions is a particularly salient issue for many 

managers of park and protected areas. Some of these interactions can be a serious issue for 

visitor safety, and many of these dangerous interactions are a result of inappropriate human 

behaviors (DiSteffano, 2005; Penteriani et al., 2016; Woodroffe & Ginsberg, 1998). One tool 

managers use to address inappropriate or unsafe human-wildlife interactions is communication. 

Communication is often used in park and protected area management because it does not require 

as many resources, is often more appropriate in wildland settings, is preferred by visitors, and 

can be highly effective at influencing visitor behaviors when designed appropriately (Brown, 

Ham, & Hughes, 2010; Ham, 2013; Manning, 2003; 2011). Using well-established 

communication theories, instead of institutional formats or staff intuition, can help make 

communications more effective in influencing visitor behaviors (Hall, Ham & Lackey, 2010).  

One theory that has been a valuable framework for helping to improve communication 

designed to influence visitor behaviors is the elaboration likelihood model (ELM) (Petty & 

Cacioppo, 1986). The goal of strategies developed using the ELM is to increase the amount of 

thoughtful processing, or elaboration, that people engage in. Higher levels of elaboration are 

predictive of favorable behavior change that is long-lasting (Petty, McMichael, & Brannon, 

1992). A crucial prerequisite to elaboration is that people are motivated to process the 

information (Petty & Cacioppo, 1986). This is particularly important in non-captive audiences, 

such as visitors to park and protected areas. Visitors are often bombarded by many different 

messages, but if they do not view these messages as relevant, they are unlikely to be motivated to 

process them (Ham, 2013; Lackey & Ham, 2003; Petty & Cacioppo, 1986). Therefore, 
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developing messages that are relevant to visitors is a critical part of increasing the effectiveness 

of communication strategies.  

However, visitors to park and protected areas have a wide range of beliefs and interests 

regarding any number of subjects. Communication theory recognizes that visitor characteristics, 

like these beliefs and interests, play an important part in the process of persuasion (Hall et al., 

2010; Ham, 2013). When it comes to addressing human-wildlife interactions through 

communication, wildlife value orientations are a useful way to understand differences among 

visitors (Fulton, Manfredo, & Lipscomb, 1996; Teel & Manfredo, 2009; Teel et al., 2010). One 

way that WVOs can be used to address human-wildlife conflict is through targeted 

communications. In terms of the ELM, it is likely that visitors with different WVOs will find 

different types of messages about wildlife relevant (Bright, Manfredo, & Fulton, 2000; Hermann, 

Voß, & Menzel, 2013). However, few studies have explicitly investigated this. Increasing the 

relevancy of wildlife-safety messages to visitors is likely to lead to more elaboration, and thus 

more favorable outcomes (Ham, 2013; Petty & Cacioppo, 1986).  

To further explore the relationship between WVOs and message relevancy, a study was 

conducted in Yellowstone National Park (YNP). Yellowstone National Park is located in one of 

two main areas in the contiguous US that is home to a substantial population of grizzly bears 

(Ursus arctos). Safe hiking in grizzly bear country is best done by adopting several specific 

behaviors (NPS, 2017a), and YNP has developed numerous communications intended to 

increase visitors’ bear safety behavior compliance. However, recent research has found that 

compliance with bear safety is fairly low (NPS, 2017b). Additionally, there has also been a spike 

in deaths from grizzly attacks in YNP. For instance, between 1963 and 2010, three deaths from 

grizzly bears occurred in the park. However, between 2011 and 2015, in separate incidents, three 
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visitors were killed by grizzly bears in YNP (NPS, 2017c). The purpose of this research is to 

explore the relevancy of different bear safety messages to visitors of different WVO typologies. 

Within the context of the ELM, messages that are more relevant should increase the adoption of 

bear safety behaviors while hiking. A single research question was developed for this study to 

explore these concepts: 

R1: How do different messages about bear safety vary in their level of relevance among 

WVO typologies? 

Conceptual framework 

Wildlife value orientations 

Value orientations are a part of the cognitive hierarchy, which is sometimes referred to as 

the value-attitude-behavior hierarchy (Homer & Kahle, 1988; Kluckholn, 1951). This theory is 

conceptualized as a hierarchy of reciprocal cognitions, where one level influences the next, that 

guide behavior (Teel & Manfredo, 2009). From the bottom to the top of the hierarchy, the levels 

are values, value orientations, beliefs, attitudes, behavioral intentions, and actual behavior. 

Values tend to be few, abstract, widely shared by individuals in a culture, stable across 

situations, and relatively resistant to change (Fulton et al., 1996; Rokeach, 1973). Beliefs relate 

to a specific domain, like national parks or wildlife. Patterns of beliefs, both in direction and 

strength, comprise a value orientation. Attitudes are a positive or negative evaluation of a subject 

or object based upon a person’s beliefs about the outcome of the attitude subject (Ajzen, 1991). 

Behavioral intentions are a close antecedent to actual behaviors (Ajzen, 1991).  

Wildlife value orientations were originally developed by Fulton, Manfredo, and 

Lipscomb (1996). Since Fulton et al.’s (1996) original article, WVOs have resulted in an 

abundance of research. Hunters, wildlife viewers, and general outdoor recreationists were shown 
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to express different WVOs (Hrubes, Ajzen, & Daigle, 2001). WVOs have also been useful in 

predicting what kind of recreational activities someone participates in (Fulton et al., 1996). 

WVOs can influence an individual’s support, attitudes, and intentions for wildlife related 

management actions (Bright et al., 2000; Manfredo et al., 1999), and more severe responses to 

wildlife are associated with people who have a utilitarian value orientation (Manfredo, Teel, & 

Bright, 2003; Perry-Hill et al., 2014). WVOs are also valuable for understanding human 

relationships with wildlife in a global context (Manfredo & Dayer, 2004).  

It is also worth noting that WVOs in the U.S. are gradually shifting away from the idea 

that wildlife exists for human use and enjoyment (Manfredo et al., 2003). Part of the reason this 

shift may be occurring is due to the rise of post-materialist values in the U.S., which in turn is 

driven by increasing urbanization (Inglehart, 1997; Manfredo et al., 2003). Areas with higher 

incomes, higher levels of education, and urban areas were associated with shifts away from the 

“traditional” modern values and utilitarian WVOs (Manfredo et al., 2003). This shift may also be 

apparent in other countries as they begin to urbanize and develop (Miller et al., 2016).  

Recent research has refined and improved the measurement and terminology associated 

with WVOs, including the incorporation of qualitative research (Deruiter & Donnelly, 2002; 

Jacobs, Vaske, Sijtsma, 2014; Manfredo, Teel, & Henry, 2009; Teel & Manfredo, 2009). 

According to the refined WVO research there are two value orientations: mutualism and 

domination. Mutualism is measured by two different belief dimensions: social affiliation and 

caring. Domination is also measured by two different belief dimensions: appropriate use and 

hunting. These two different WVOs (mutualism and domination) can be used to further segment 

groups of people into four discreet typologies: traditionalists (high domination, low mutualism), 

pluralists (high domination, high mutualism), mutualists (high mutualism, low domination), and 
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distanced (low mutualism, low domination). Proportions of the four typologies also vary from 

state to state (Teel & Manfredo, 2009). 

 The mutualism-domination WVOs spurred new research in human dimensions of 

wildlife. In the U.S., WVO typologies showed significant differences and levels of agreement 

regarding a variety of topics related to hunting, logging, private property rights, and predator 

management (Teel & Manfredo, 2009). International research was also conducted under this 

WVOs framework. In Germany, WVOs were predictive of support for reintroduction of bison 

and the migration of wolves (Heremann, Voß, & Menzel, 2013). Additionally, WVOs were also 

predictive of support for lethal control of agriculturally harmful wildlife species, like geese and 

deer, in the Netherlands (Sijtsma, Vaske, & Jacobs, 2012). The refined WVO measures appear to 

be theoretically and empirically robust instruments for understanding the relationship and 

behaviors between humans and wildlife. 

Understanding WVOs can also help with protected area management (Teel et al., 2010). 

WVOs can be used in park and protected areas to address human-wildlife conflict through 

targeted messaging. Audience characteristics play an important role in persuasive 

communication (Hall et al., 2010), and WVOs can help understand differences in an audience 

regarding wildlife. It is likely that visitors with different WVOs will find different types of 

“why” messages relevant. Because of this, messages should be crafted to address the different 

types of relationships visitors have with wildlife (Hermann et al., 2013). This may have multiple 

benefits, including the incorporation of different perspectives and greater success in persuasion 

(Hermann et al., 2013). 
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Elaboration likelihood model 

 The ELM has been one of the most widely used theories for developing communication 

materials (Teng, Khong, & Goh, 2014). The ELM is specifically about persuasion, which is the 

process of influencing people’s attitudes, and thus behaviors (Ajzen, 1991; Ham, 2013; Petty & 

Cacioppo, 1986). The ELM states there are two routes to persuasion: the peripheral and the 

central route. To take the central route to persuasion, people need to be motivated and able to 

process a message (Petty & Cacioppo, 1986). In communication, motivation usually comes from 

the relevance of the message (Ham, 2013).  Central route processing leads to a logical, 

thoughtful consideration of the information, which is where the term “elaboration” is derived 

from (Petty & Cacioppo, 1986). People take the peripheral route to persuasion when they are 

unmotivated or unable to process a message. In the peripheral route, people rely on cues that 

have nothing to do with the merits of the information. This can include things like the number of 

arguments in a message and the conditions under which the message is presented (Petty & 

Cacioppo, 1986).  

 There are some important differences in the outcomes between peripheral and central 

route processing. For instance, attitude changes from the peripheral route are less salient, 

persistent, and durable (Petty et al., 1992). In contrast, attitude changes from the central route 

tend to be more salient, persistent, durable, and predictive of behaviors due to higher levels of 

elaboration (Petty et al., 1992). Comparing the outcomes of the two routes, the central route to 

persuasion is generally preferred over the peripheral route (Petty et al., 1992).  

 However, research in social psychology suggests that most decisions people make are 

based on peripheral route processes, and not the elaborative, central route processing that is more 

favored (Bargh & Chartrand, 1999; Petty et al., 1992). The reason for this is that people have a 
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limited capacity in their ability to centrally process information and reserve their cognitive 

processing capacity for situations where it would be most important (Bargh & Chartrand, 1999; 

Gilbert, Pelham, & Krull, 1988). In this sense, the importance of a message is similar to 

relevance in the ELM, which motivates people to use central route processing (Ham, 2013; Petty 

& Cacioppo, 1986).  

Research supports that message importance can interrupt the common-place peripheral 

route processing and guide people towards central route processing. For instance, when people 

see many different messages to choose from, such as at a national park, people first scan a 

message for its importance before further pursuing it (Pratkanis & Greenwald, 1993). Similar 

concepts, like preference matching, can be found in online marketing research, where elaboration 

likelihood is higher if information is more appealing to an individual (Tam & Ho, 2005). In this 

current research, importance is used as a proxy for understanding relevancy in the context of the 

ELM. Regardless of how relevancy is operationalized, it is usually considered the “why” portion 

of the message, as opposed to the “what” portion of the message. For instance, most bear safety 

messages in YNP say that bears are dangerous (why) and describe behaviors people can adopt 

(what). The importance of messages to an audience should not be overlooked, as it is a 

prerequisite for elaboration to occur. Within the framework of the ELM, important messages 

would be viewed as more relevant. This increased relevance would promote higher levels of 

elaboration to occur, which in turn would have a positive impact on behaviors. Overall, more 

relevant messages are more likely to impact visitor behaviors. 
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Methods 

Sample 

 Day hikers were systematically sampled on two different trails during daylight hours 

between July 1st and August 15th. Managers at YNP helped select two trails that served as a 

sampling frame. Data collection was distributed to represent all days of the week. In total, 777 

groups of hikers were contacted to participate in the research. Fourteen (1.8%) did not speak 

English and were removed from the study. If a group of more than one person was intercepted, 

only one person was selected from the group to participate. To prevent self-selection, the person 

with the most recent birthday (not date of birth) was asked to complete the survey. Out of 763 

eligible groups, 647 individuals agreed to participate (response rate=85%). Two questions were 

used to evaluate for a non-response bias: age and U.S. residency/citizenship. There were no 

significant differences (p<0.05) between respondents and non-respondents for the two variables. 

Data instrument 

A survey-based questionnaire collected data via an electronic tablet. Due to institutional 

limitations on the types of questions that can be asked to visitors, an abbreviated version of 

WVO measures was developed. Of most importance, questions about killing or hunting animals 

were excluded from the survey due to their potential controversy. Due to these exclusions, the 

WVO measures are designed to measure only mutualism and domination, and not their 

underlying constructs (e.g. appropriate use, hunting, social affiliation, caring; see Teel & 

Manfredo, 2009). Respondents were asked, “In general, how much do you disagree or agree with 

the following statement.” All responses were measured on a 7-point Likert-type scale, where 

1=strongly disagree, 2=disagree, 3=slightly disagree, 4=neither, 5=slightly agree, 6=agree, and 

7=strongly agree. Six different items measured a mutualist WVO, all of which were adapted 
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from previous research (Larson, Whiting, & Green, 2011; Teel & Manfredo, 2009; Vaske et al., 

2001). They are “We should strive for a world where humans and wildlife can live side by side 

without fear”, “I feel a strong emotional bond with animals”, “Wildlife has value, whether 

people are present or not”, “Wildlife are like my family and I want to protect them”, “I view all 

living things as part of one big family”, and “Wildlife has as much right to exist as people.” Five 

different items are used to measure a domination WVO. These include “The needs of humans 

should take priority over wildlife protection”, “Wildlife is on earth primarily for people’s 

benefit”, “Humans should manage wildlife populations so that humans benefit”, “Wildlife is 

important because of what it can contribute to the pleasure and welfare of humans”, and 

“Wildlife is only valuable if people benefit.” 

 Eight different messages were evaluated in this research for their level of importance, 

which serves as a proxy for message relevancy in the framework of ELM (Ham, 2013; Petty & 

Cacioppo, 1986; Tam & Ho, 2005). Respondents were presented with the statement, “Please rate 

the following statements according to how important they are to you.” Responses were recorded 

on a 5-point Likert-type scale, where 1=not at all important, 2=slightly important, 3=moderately 

important, 4=very important, 5=extremely important. Five of the messages were from existing 

YNP communication materials. These include the messages “Even though the animals of 

Yellowstone seem tame they are still wild”, “In 2011 and 2015, in separate incidents, three 

visitors were killed by bears inside the park”, “All wildlife, especially bears, can be dangerous”, 

“Bear spray has been proven to be highly successful at stopping aggressive behavior in bears”, 

and “There is no guarantee of your safety in bear country.” Three of the messages were 

developed by researchers and include “You are entering a place that is home to many bears. It is 

your responsibility to know how to behave”, “Taking safety precautions while hiking helps keep 
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Yellowstone’s bears healthy, safe, and wild”, and “Hiking in places where grizzly bears live, like 

Yellowstone, is different than hiking in other places. Know how to act!” Messages were selected 

and developed to appeal to both mutualist and domination WVOs.  

Analysis 

Data screening revealed that some of the variables had one or two missing data points. 

Results from a Little’s missing completely at random (MCAR) test indicated there was no 

pattern to the missing data (c2=96.051, df=155, p=1.000). Cases with missing data were deleted 

listwise instead of imputed to be as conservative as possible. This left a final sample size of 

n=630.  

The internal consistency and structure of the WVO measures were examined using a 

confirmatory factor analysis (CFA) and Rho reliability analysis. CFA allows researcher to 

determine if the hypothesized structure of the variables provides a good fit to the data. The 

assessment of this fit is evaluated using several different fit statistics. During data screening, it 

was revealed that several variables were skewed. This indicated that the assumption of 

multivariate normality, a requirement for using maximum likelihood (ML) estimation in CFA, 

was likely violated. To correct for this, we applied bootstrapping to the CFA procedure and used 

bias-corrected confidence intervals (95%) to report significance. In this research, c2, the Bollen-

Stine bootstrap c2 (BSboot; a c2 test that accounts for the bootstrapping procedure), the root mean 

square error of approximation (RMSEA), the standardized root mean square residual (SRMR), 

the comparative fit index (CFI), and the Tucker-Lewis index (TLI) are used to assess model fit. 

Although it is customary to report c2 fit statistics (including BSboot where appropriate), large 

sample sizes often result in a statistically significant p-value. Due to this, other fit statistics are 

generally more relied upon. For the RMSEA, values should be <0.10, with values <0.05 



Elaboration and communication Miller 105 

considered to be indicative of an excellent fit (Browne & Cudeck, 1993; Kline, 2011). A p-close 

test is also provided for RMSEA, which tests the likelihood that RMSEA is realistically less than 

0.05. A p-close value of >0.05 is considered a close fit (Kline, 2011). SRMR values should be 

<0.08, and fit becomes increasing better as values approach 0. Both the CFI and TLI should have 

values >0.90, with values >0.95 indicating an excellent fit (Hu & Bentler, 1998). In addition, all 

factor loadings should be statistically significant and >0.30, with loadings >0.60 considered high 

(Kline, 1994).  

Rho coefficient (Raykov’s composite reliability) was used to assess the internal 

consistency of the items measuring a concept. Although Cronbach’s alpha is more frequently 

used, Rho has a significant advantage over it. Cronbach’s alpha assumes that all items measuring 

a concept are tau-equivalent, or have equal factor loadings, which is almost never the case. When 

this assumption of tau-equivalency is violated, Cronbach’s alpha does not properly estimate scale 

reliability (Graham, 2006; Miller, 1995). Rho is interpreted in a similar way to Cronbach’s alpha, 

where values >0.60 are considered acceptable (Gay, 1991). Graham’s (2006) guidance for 

calculating Rho in AMOS was used.  

Results from the CFA were used to create a mean index for both WVO dimensions (e.g. 

mutualism and domination). This process followed Teel and Manfredo’s (2009) method of 

segmenting groups, where the median score in each composite WVO (e.g. domination and 

mutualism) served as a cutoff point between high and low scores. For domination, high was 

defined as a score >3.0. For mutualism, high was defined as a score of > 6.0. Crosstabs were then 

used to simultaneously evaluate scores for WVO and segment the groups. Respondents were 

segmented into four groups based on whether they scored high or low on each of the WVOs. 
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This resulted in a high-high, high-low, low-high, and low-low grouping. These groups were 

labeled per previous research and theory (Teel & Manfredo, 2009).  

Results 

Sample characteristics 

 The gender of respondents was about evenly split, with 53.2% identifying as male and 

46.8% as female. The average age was 40.7 years. The clear majority (over 91%) of respondents 

reported being White, with the next largest group being Asian (6.2% of the sample). Only 3.4% 

of respondents said they identified as Hispanic or Latino. Respondents in the sample had high 

levels of educational attainment, with over 90% stating they had at least some college. About 

40% of respondents said they had a graduate degree as their highest level of educational 

attainment, with another 40% stating they had a Bachelor’s degree as their highest level of 

educational attainment. Respondents represented all continents except Antarctica and Africa, and 

about 18% said they were not permanent residents or citizens of the US. The most common 

countries of origin for international visitors were Canada (2.5%), France (2.1%), Germany 

(1.9%) Switzerland (1.3%), and the Netherlands (1.1%). Of the 82% of respondents who were 

permanent citizens or residents of the US, 47 of the 50 states were represented, as was 

Washington, DC.  

Wildlife value orientations 

 Table 1 provides variable codes and descriptive statistics for WVO measures. In CFA, 

variables need to have sufficient variance to be modeled. One variable (V3, “Wildlife has value, 

whether people are present or not”) had a relatively low standard deviation (0.65) and was 

excluded from the analysis. The CFA model provided some evidence that the data fit the model, 

but some of the fit indices, although still acceptable, were borderline (c2 =149.278, df=34, 
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p<0.001; BSboot, p=0.002; RMSEA=0.073, p-close=0.001; SRMR=0.069; CFI=0.93; TLI=0.90), 

and the p-close test for the RMSEA was significant. To improve the model, modification indices 

were used in an iterative process to construct a model that the data fits better. In total, two 

additional variables (V6, “Wildlife has as much right to exist as people”, and V10, “Wildlife is 

important because of what it can contribute to the pleasure and welfare of humans) were 

removed after consulting with the modification indices, which indicated that the two variables 

cross-loaded on the opposing dimension (e.g. mutualism or domination). This final model 

(Figure 1) indicated that there was a good fit between the data and the model. Although the c2 

test was significant (c2=33.320, df=10, p=0.022), all other fit statistics supported the model 

(BSboot, p=0.072; RMSEA=0.035, p-close=0.903; SRMR=0.0312; CFI=0.99; TLI=0.98). 

Additionally, all factor loadings were statistically significant (p<0.01) and over the threshold of 

0.30, with most above 0.60. Rho reliability also indicated that the items were reliably measuring 

their respective dimensions and were above the 0.60 threshold (see Table 1).  

(INSERT FIGURE 1 ABOUT HERE) 

(INSERT TABLE 1 ABOUT HERE) 

 Using the results of the CFA, groups were segmented using their scores on both WVO 

dimensions. A one-way ANOVA was conducted to make sure the groups made logical sense 

based off previous research and were named accordingly (Miller et al., 2014; Teel & Manfredo, 

2009). Results supported that the process was successful in segmenting respondents in a similar 

fashion to previous WVO studies (Table 2).  

(INSERT TABLE 2 ABOUT HERE) 

Level of importance of messages about bear safety among WVO typologies 
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 A series of ANOVAs showed that there were significant differences (p<0.05) in the level 

of importance of messages about bear safety among the WVO typologies for every message 

tested (Table 3). However, the effect size was rather weak for all tests (Cohen, 1998), and the h2 

ranged from 0.03 to 0.05. The post-hoc analyses provided further insight into the differences 

among the typologies. In seven out of the eight messages, mutualists and traditionalists were 

significantly different. In all of these instances, mutualists found the messages presented as more 

important than traditionalists. Distanced respondents were more like traditionalists, showing no 

significant difference with them on seven of the eight messages. Pluralists fell somewhat in the 

middle, often differing from only one other group (in five of eight of the messages). Pluralists 

were most similar to mutualists (no significant difference between the groups for any messages) 

and most different when compared to traditionalists (differing on seven of the eight messages). 

In general, mutualists had rated messages higher than other groups. This is particularly true when 

compared to traditionalists, who rated messages lower than other groups in almost every 

instance.  

(INSERT TABLE 3 ABOUT HERE) 

 For most messages that were explicitly designed to appeal to more mutualistic values 

(e.g., “You are entering a place that is home to many bears. It’s your responsibility to know how 

to act”, “Taking safety precautions while hiking helps keep Yellowstone’s bears healthy, safe, 

and wild.”), pluralists and mutualists rated them as more important when compared to 

traditionalists. Distanced respondents were not different from any groups for these messages. A 

similar pattern can be found in some less explicit appeals to mutualistic WVOs (e.g. “Even 

though the animals of Yellowstone seem tame, they are still wild”, “There is no guarantee of 

your safety in bear country”). The one message that appealed specifically to more human-



Elaboration and communication Miller 109 

centered, traditionalist WVOs (e.g. “In 2011 and 2015, in separate incidents, three visitors were 

killed by bears inside the park”) was also the only message where mutualists and traditionalists 

were not different in their rating of importance, although there were some other differences 

among the groups.  

Discussion 

 This research was designed to explore how different messages about bear safety vary in 

their level of relevance among WVO typologies. Message importance was used as a proxy to 

understand relevance in the context of the ELM. The results indicate that people with different 

WVOs perceive messages about bear safety significantly different in their level of importance. 

This was true for all the messages in this study. Within the framework of the ELM, messages 

that an audience views as more important will increase people’s levels of motivation for 

processing a message through the central route. The product of central route processing is a 

higher level of elaboration, which would impact attitudes and lead to behavior change (Ajzen, 

1991; Petty & Cacioppo, 1986). Ultimately, results from this research suggest that designing 

messages that are more important to a specific audience is likely to lead to communication 

strategies that are more effective at impacting behaviors.   

 Post-hoc analyses revealed why some of the messages may be more or less important to 

different WVO typologies. Messages that appeal to an audiences’ stronger WVO were generally 

considered more important. For instance, messages with a more mutualistic value-framing (Teel 

et al., 2015) were found to be more important to visitors with higher levels of mutualism WVOs. 

The results from this confirm past suggestions that WVOs are related to the types of information 

that people seek out or pay attention to (Bright et al., 2000; Hermann et al., 2013). This is similar 

to the concept of “preference matching” (Tam & Ho, 2005), where information that is more 
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appealing to people is provided in an effort to increase their levels of elaboration. Collectively, 

framing communications about wildlife to match people’s WVOs would make communications 

more effective in influencing behaviors (Ham, 2013; Petty & Cacioppo, 1986).  

For park and protected area managers and other wildlife professionals, messages about 

wildlife that are crafted with knowledge of an audiences’ WVOs can be useful in increasing the 

elaboration likelihood of an audience, and thus impacting behaviors. For instance, in dealing 

with populations who tend to be more like mutualists, messages can be constructed that appeal to 

the mutualism WVO. Several examples of value-framing (Teel et al., 2015) using WVOs as a 

framework are provided in Figure 2 below. In matching people’s WVOs with messaging, it is 

likely that the target audience will find the message more important, pay more attention to it, and 

be more motivated to thoughtfully process the message (Bright et al., 2000; Petty & Cacioppo, 

1986). As indicated previously, the outcomes of this thoughtful processing, or elaboration, can 

impact attitudes and change behaviors when applied appropriately (Ajzen, 1991; Ham, 2013; 

Petty & Cacioppo, 1986). Even when the audience represents a diversity of WVOs, 

understanding differing perspectives can help to decrease the distance between opposing views 

(Hermann et al., 2013). Using WVOs to frame communications can lead to better outcomes 

when dealing with human-wildlife conflict.  

(INSERT FIGURE 2 ABOUT HERE) 

 Although much research has been done with WVOs in other areas, little research has 

been conducted with this concept in national parks. Compared to other recent studies in the US 

(Teel & Manfredo, 2009), these national park visitors appeared to have higher mutualism WVOs 

(mean=5.7) and lower domination WVOs (mean=3.0). Even the traditionalist typology (which 

generally has the lowest mean mutualism score) had a mutualism mean score that was above the 
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neutral point (4) in the scale (mean=4.7). Given the demographic characteristics of national park 

visitors, this is not terribly surprising. Previous research has linked higher levels of educational 

attainment (among other post-materialist values), which was substantially present in this sample, 

as drivers of WVOs that are more mutualistic (Manfredo et al., 2003). Additionally, one of the 

most common reasons people visit national parks is to view wildlife (Manfredo, 2008), and 

wildlife viewing has also been associated with mutualism WVOs (Hrubes et al., 2001). Given all 

of this, it is likely that national park visitors are generally skewed more towards mutualism 

WVOs than domination ones. In YNP, messages that focus on mutualistic value-framing with 

bear safety may be one way to increase the relevancy of messages to day hikers. From this 

increased relevancy, visitors may be more inclined to engage in favorable behaviors (Ham, 2013; 

Petty & Cacioppo, 1986).  

 There are some notable limitations to this research. For instance, the process of 

segmenting out typologies using WVOs is not a standardized process. The differences in the 

segmentation process from study to study can lead to results that may be more difficult to 

compare. Nonetheless, most segmentations, including this one, result in typologies that follow 

the conceptual framework of WVOs. Additionally, this research used a reduced version of the 

WVO measures. One reason for this was institutional limitations, in that controversial questions 

(such as those relating to the hunting, killing, or harming of wildlife) could not be used. A 

second reason was that this research was part of a broader project, and using the full scale would 

have resulted in an unnecessary burden to visitors. Another limitation to this research is that the 

effect sizes were quite weak. There are several reasons why this might be apparent. First, there 

was a relatively high level of mutualism and low level of domination WVOs in all typologies. 

The higher levels of similarities among WVO typologies could have reduced the effect size on 
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message importance. Second, message importance scores were negatively skewed, indicating 

that the scales may have had a ceiling effect in place. Increasing the variance of the scales (see 

DeVellis, 2003; Klockars & Hancock, 1993; Munshi, 2014; Peterson & Wilson, 1992) or using a 

ranking measure (likely in conjunction with fewer messages) may increase the ability to detect a 

more meaningful effect. Lastly, dramatic types of messages that may be viewed as controversial 

were avoided in this research due to institutional barriers. Messages that are more explicit and 

dramatic in their appeals to mutualism or domination WVOs may also result in greater effect 

sizes. Overall, however, the authors believe that this research is a good preliminary step towards 

better understanding how WVOs can be used in constructing communication strategies.  

Future research should continue to explore how to create effective communication 

strategies using WVOs. Part of this will be overcoming some of the limitations detailed 

previously. Specifically, developing a robust scale for WVOs that is both abbreviated, non-

controversial, and consistent in multiple protected areas will be important. Other efforts should 

try to apply WVOs to concepts found in communication. For instance, what message types (i.e., 

perspective taking, anecdotes, humor, etc.) are most effective in reaching different types of 

WVOs (Hall et al., 2010)? An additional line of research can be found in how messaging using a 

particular WVO appeal influences an audience’s level of elaboration, or thoughtful processing of 

a communication strategy (Miller et al., in review). This would be a further look at whether 

framing communication strategies using WVOs can make an impact on people’s behaviors. As 

future research continues to build, communication strategies can be tailored to specific audiences 

and achieve greater success. 
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Conclusion 

 WVOs have been useful for understanding the relationship between people and wildlife, 

and understanding human-wildlife relationships can help achieve success in park and protected 

area management (Teel et al., 2010). One way that WVOs can help is through developing 

effective communication strategies that recognize that messages about wildlife will differ in their 

level of importance to visitors. WVOs can be a useful way to increase the importance of 

messages to visitors. By matching messages about wildlife to an audience’s WVO, it is likely 

that the audience will find the information to be more important and become motivated to 

thoughtfully process the message. This thoughtful processing, called elaboration, can lead to 

better outcomes. By using this theoretical approach to communication with visitors, 

communication becomes more likely to achieve management goals.  
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Appendix A: Tables 

	

Table 2: Mean comparison of wildlife value orientation dimensions among typologies  

Dimension Mutualists 
n=185 

Traditionalists 
n=172 

Pluralists 
n=146 

Distanced 
n=127 p-value 

Mutualism 6.5a 4.7b 6.4a 4.9b <0.001 

Domination 1.9a 4.0b 4.1b 2.0a <0.001 

Note. Means with different superscript letters in the same row are significantly different (p<0.05) using Bonferonni 
post-hoc tests. 
	

Table 1: Descriptive statistics1 and reliability for wildlife value orientations measures. 
Dimension Variable code Variable Mean (SD) 
Mutualism 
Rho=0.76  

 
5.7 (1.09) 

 V1 We should strive for a world where humans and 
wildlife can live side by side without fear. 5.9 (1.56) 

 V2 I feel a strong emotional bond with animals. 5.6 (1.35) 
 V4 Wildlife are like my family and I want to protect 

them. 5.7 (1.39) 

 V5 I view all living things as part of one big family. 5.6 (1.44) 
Domination 
Rho=0.74   3.0 (1.28) 

 V7 The needs of humans should take priority over 
wildlife protection.  3.7 (1.81) 

 V8 Wildlife is on earth primarily for people’s benefit. 3.0 (1.98) 
 

V9 Humans should manage wildlife populations so 
that humans benefit. 3.5 (1.87) 

 
V11 Wildlife is only valuable if it produces human 

benefits. 1.8 (1.18) 

Items removed from CFA   -- 
 V32 Wildlife has value, whether people are present or 

not. 6.7 (0.65) 

 V62 Wildlife has as much right to exist as people. 6.4 (1.00) 
 

V103 Wildlife is important because of what it can 
contribute to the pleasure and welfare of humans. 4.4 (1.92) 

1Items measured on a 7-point Likert-type scale, where 1=strongly disagree and 7=strongly agree.  
2Items originally measure mutualism dimension. 
3Item originally measured domination dimension. 
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Appendix B: Figures 
	

 
Figure 1: CFA of wildlife value orientation measures. All loadings are standardized 
and statistically significant (p<0.01). Fit statistics: c2=33.320, df=10, p=0.022; BSboot, 
p=0.072; RMSEA=0.035, p-close=0.903; SRMR=0.0312; CFI=0.99; TLI=0.98. See 
Table 1 for corresponding variable codes.	

 

 

 
Figure 2: Examples of value-framed (Teel et al., 2015) messages about bear spray 
designed to increase relevance using wildlife value orientation typologies.  

  



Elaboration and communication Miller 124 

CHAPTER V 

Summary 

 Since their beginnings, our national parks have been places where people come to 

experience the wildness of the United States’ public lands. In Yellowstone National Park, free-

roaming megafauna has always been a large part of this experience, and it has also been central 

to the management challenges. As record-breaking visitation has continued for the past several 

years, human-wildlife conflict seems to have become a flashpoint that demonstrates the effects of 

high levels of visitation and a visiting public with limited understandings of how to interact with 

wildlife. All signs seem to suggest that the future of YNP likely involves even higher visitation 

and stretched park resources to handle the increasing challenges. Yellowstone National Park is 

not alone in these challenges. Other parks, such as Glacier, Grand Teton, Grand Canyon, and 

Yosemite National Parks are dealing with similar issues of high visitation and limited managerial 

capacities. In all of these situations, park managers need effective and efficient tools to help 

address the challenges of protected area management in a complex and uncertain second century 

of national parks. Theory-driven communication strategies can act as a leverage point for park 

managers to help address a variety of visitor driven management issues (McCool et al., 2014). 

By organizing communication strategies around theoretical concepts, the success or failure of a 

strategy can be assessed in a consistent fashion. These assessments will enable refinement of 

strategies and increase return on the investment of limited resources into communication. 

The following section is designed to revisit the original purpose of this research described 

in Chapter I. In doing so, it summarizes and concludes the findings from the three articles and 

makes recommendations to YNP managers. Additionally, this section provides recommendations 

for future research.  
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Theoretical implications 

Confirming an elaboration scale in a different context than originally constructed. 

	 Previous research by Vezeau et al. (2015) developed the first conceptualization of 

elaboration as a measured concept defined by interest, awareness, and cognitive engagement. In 

that research, they used stewardship as a concept to operationalize their measures of elaboration. 

Although the study had its shortcomings (the final model dropped awareness due to variance 

issues and was thus incomplete), it demonstrated that the concept showed construct validity, 

predictive validity, and reliability. The researchers further encouraged others to pick up where 

they left off and adapt and improve their proposed model. This current research achieved just 

that. The elaboration scale developed around the concept of bear safety demonstrated not only 

construct validity, predictive validity, and reliability, but it was also theoretically complete in 

that it measured all three concepts specified by Vezeau et al. (2015). Additionally, the bear safety 

elaboration scale could predict a variety of different bear safety behavioral intentions, as was 

found in previous research (Vezeau et al., 2015) and suggested by theory (Petty & Cacioppo, 

1986). These results add further support to the concept of elaboration as consisting of interest, 

awareness, and cognitive engagement. 

Linking together two related theories (ELM and TPB) in protected area management in a 

novel way to understand the process of attitude change 

 The bulk of the second manuscript (Chapter III) was focused on merging together the 

elaboration scale and the theory of planned behavior (TPB). Ultimately, this merger was 

successful and provided a variety of insights about the relationship between the elaboration 

concept and how it influences behavioral intentions. The first insight was that elaboration, as 

measured by interest, awareness, and cognitive engagement, has the potential to impact all the 
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antecedents of behavioral intentions according to TPB. In my personal view, I think of this in a 

way similar to TPB; sometimes it will have an effect on all the components and sometimes it will 

not. It ultimately depends on the content of the information that people are elaborating on. For 

instance, if there were no messages that targeted behavioral beliefs/attitudes, then elaboration 

may not influence the attitude component of TPB. However, the results from this research 

demonstrate that elaboration can indeed affect all the components of TPB, and not just attitudes. 

This supports not only the original concept of attitude change (Petty & Cacioppo, 1981; 1986), 

but also the Ham (2013) concept of the relationship between TPB and the elaboration likelihood 

model (ELM).  

 An additional finding from the merging of these two theories is that the concept of 

elaboration is mostly operating through the TPB components to impact behavioral intentions. 

Although this is not terribly surprising as both theories are based off “rational actor” ideas about 

human behaviors (Ajzen, 1991; Petty & Cacioppo, 1981), it does add further support to the 

concept of elaboration as measured in this study. For instance, if elaboration ended up having a 

larger direct effect than indirect effect on behavioral intentions, it would have casted some doubt 

on the validity of the elaboration scale. However, the balance of the remaining direct effect of 

elaboration on behavioral intentions (after the effect was partially mediated by the TPB 

components) indicates that TPB is not wholly mediating this effect. It seems likely to me that 

this may be due to some measurement error from the TPB model. For instance, the normative 

referents used in the social norms component of this research may not have been sufficient. 

Maybe day hikers do not care if other visitors want them to carry bear spray, so much as their 

families, friends, or other members of their hiking group. This could also be extended to other 

facets of perceived behavior control. Additionally, a missing component (like personal norms, 
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see Brown, Ham, & Hughes, 2010) from the model that also affects behavioral intentions in the 

rational actor framework may be able to explain the balance of the direct effect of elaboration on 

behavioral intentions. A last possibility, though one I view as unlikely due to theoretical 

reasoning, is that elaboration does indeed have a direct effect on behavioral intentions even after 

moving through other rational actor variables.  

Describing wildlife value orientations in a national park context  

	 Previous research using WVOs was limited in a national park context. The results of this 

research, specifically the third manuscript (Chapter IV) showed that although visitors expressed 

both mutualistic and domination WVOs, visitors edged more towards mutualistic and less 

towards domination WVOs. Reflecting on previous research conducted on WVOs, this result 

should have been more anticipated. Previous research has shown that post-materialist values 

(things like high levels of education, income, and urbanization) tend to drive mutualistic WVOs 

(Manfredo et al., 2003; Inglehart, 1997). One of the more notable findings was that even the 

traditionalist typology (who are supposed to be the most “extreme” in terms of domination 

WVOs) had relatively high levels of mutualism WVOs. The mean score for mutualism WVOs 

for the traditionalist typology was over the center point of the scale (mean=4.7). This was in fact 

higher than the neutral point for domination. Collectively, these results indicate that national 

park visitors are much more mutualistic in their WVOs than other populations that have been 

previously studied. An alternative explanation would be that the WVO measures did a poor job 

in detecting differences in visitors. Although there may be some truth to this, many of the 

measures were derived from previous research that has been validated in numerous populations.  



Elaboration and communication Miller 128 

Advancing the idea of relevancy in messaging to a diverse population of visitors 

 The third manuscript (Chapter IV) demonstrated that day hikers viewed different 

messages about bear safety with varying levels of importance based on their WVOs. However, 

the effect size was relatively weak in all the omnibus tests. This was likely due to a relatively 

high level of mutualism WVOs and relatively low level of domination WVOs across all 

typologies. Additionally, a “ceiling effect” may have been in place, as the responses for level of 

importance were negatively skewed for all messages tested. Even with the weak effect size, the 

pattern was fairly consistent, and there were differences among the groups for every message 

tested. This confirmed previous assumptions that people with different WVOs tend to pay 

attention to different types of information (Bright, Manfredo, & Fulton, 2000). In an ELM 

context, capturing people’s attention by providing them with relevant messages increases their 

elaboration likelihood (Petty & Cacioppo, 1986). Although WVOs are often described as being 

useful for framing communications (for instance, Hermann, Voß, & Menzel, 2013), this study is 

one of the first to actually test this concept using a theoretical understanding of communication.  

The results of this likely extrapolate to a variety of different contexts where values are used to 

frame communications. For instance, trying to communicate with national park visitors about fee 

increases in national parks may best be framed based on their park value orientations (Borrie, 

Freimund, & Davenport, 2002).  

The conceptual model revisited 

 Figure 1 below provides an additional perspective on how this research all fits together. 

This is the conceptual model first displayed in Chapter I. In this model, we see that framing 

messages based on people’s WVOs is likely to increase the amount of a message’s relevance. 

This increased relevance in turn increases people’s elaboration likelihood. Evidence from the 
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third manuscript (Chapter IV) supports this theoretical relationship. This increased amount of 

elaboration has the potential to impact the components of TPB, including attitudes, perceived 

behavioral control, and subjective norms. The process of this is that elaboration, working through 

TPB, ultimately impacts behavioral intentions. The second manuscript (Chapter III) 

demonstrates these relationships. Ultimately, the results of this dissertation supported the 

conceptual model presented in Figure 1.  

	
Figure 1: Conceptual model of theoretical framework 
 
 For decades, the three theories used in this research have generally been applied 

separately with success. Although TPB and ELM have always had a close relationship, most 

researchers focused on either one or the other during their inquiries. Only recently were the two 

theories explicitly merged together as an organizing concept for communications from scientists 

in more applied fields (Brown, Ham, & Hughes, 2010; Ham, 2013). This dissertation research 

takes this conceptual relationship one step further and empirically merges together TPB (the 

why) and ELM (the how) through SEM to better understand persuasive communication. WVOs 

are conceptually merged with the model in this research by evaluating how relevancy of 

messages can be increased through values-framing (Teel et al., 2015). Without these three 
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theories working together, we would not be able to focus on this subject with the depth displayed 

in this research. This conclusion demonstrates that we should take it upon ourselves to 

continually improve our metrics as they apply to individual concepts while also creatively 

exploring how some concepts that we have traditionally studied discreetly can be mutually 

beneficial to one another.	In	some	cases,	modeling approaches, such as SEM, provide numerous 

opportunities for us to ask deeper and more comprehensive questions.  

Managerial recommendations 

 This section details and outlines managerial recommendations derived from the results of 

this research. These recommendations apply to bear safety as well as communication more 

broadly. Although these recommendations are intended for YNP managers, managers from other 

national parks may also find use in them. Although recommendations have been made in each of 

the manuscripts presented previously, this section presents further details to these strategies.   

Use the elaboration tool for evaluating and developing communication strategies 

 The bear safety elaboration scale developed in this research can be used as a standalone 

tool to assess a variety of different communication strategies related to bear safety. This would 

likely be done in a pre-post (or similar) design. These communication strategies are not limited 

to bear spray, as the elaboration tool has been shown to impact a variety of bear safety behaviors 

as demonstrated by the first manuscript (Chapter II). Additionally, when constructing future 

communication strategies across a broad range of topics (not just bear safety) that are trying to 

change visitor behaviors, YNP managers should focus on creating messages that increase 

visitors’ interest, awareness, and cognitive engagement (collectively known as elaboration). 

Previous research shows us that factual knowledge alone is generally not a driver of behavior 

change (Schultz, 2011). Although knowledge is still important, this research, as well as previous 
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research (Vezeau et al., 2015), has demonstrated that communication strategies that increase 

elaboration (e.g. interest, awareness, and cognitive engagement) are highly effective in 

influencing visitor behaviors.  

Incorporate messages about bear spray behavior based off the TPB model. 

 The TPB model in the second manuscript (Chapter III) indicates that attitudes, subjective 

norms, and perceived behavioral control are all significant predictors of bear spray behaviors. 

Although targeting any of the underlying beliefs associated with these constructs may be 

effective, the most effective and efficient route to change is likely through attitudes and 

subjective norms. Because targeting attitudes and subjective norms is likely to have the largest 

impacts on behaviors, we refer to subjective norms and attitudes as “leverage points” for 

influencing visitor bear spray behaviors. 

 To impact attitudes, messages should target their underlying beliefs. Attitudes are based 

off behavioral beliefs. Behavioral beliefs are what people think will happen if they perform a 

behavior. For instance, people may have positive attitudes towards bear spray behaviors because 

they believe that carrying bear spray while hiking will keep them safe if they encounter a bear. In 

contrast, people may have less positive attitudes about bear spray behaviors because they believe 

that a firearm is more effective at deterring an aggressive bear. 

Subjective norms are determined from normative beliefs. Normative beliefs are based off 

who will care (or not care) if someone performs a behavior. This is similar to peer/social 

pressure. For instance, someone may have positive subjective norms about carrying bear spray 

because their mother (or some other important person or group) would want them to carry bear 

spray while hiking. The TPB model found that both social norms and attitudes were roughly the 
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same in their level of impact, indicating that it is important to try to make an impact on both 

components.  

 Results from this research also showed that bear safety behaviors are not one behavior, 

but a multitude of different behaviors. From this, we can confidently say that each bear safety 

behavior (e.g. hiking in a group of three or more people, making noise by clapping or shouting, 

etc.) is likely under the influence of different components in TPB when compared to bear spray 

behaviors. For instance, hiking in a group of three or more people may be most influenced by 

perceived behavioral control in that if hikers cannot find other people to hike with, they are not 

able to engage this behavior. Communication strategies need to be aware of this when trying to 

influence visitor behaviors. Further research would need to be conducted to reveal the TPB 

components associated with each of these behaviors.  

Embrace the mutualistic relationship day hikers have with wildlife 

 Most day hikers in YNP expressed relatively high levels of mutualistic wildlife value 

orientations (WVOs). This means that they view their relationships with wildlife in more 

“ecocentric” terms, and that most day hikers are likely motivated to protect wildlife, believe that 

wildlife has rights, and find that wildlife has intrinsic value. YNP managers should embrace 

these perspectives and leverage them to create more interesting communications. Research 

shows that people need reasons to act. In addition to telling them what to do (i.e. carry bear 

spray), messages should also focus on why people need to do it. This includes not only the 

previously mentioned components of TPB, but also more value-laden reasons. Focusing on 

mutualistic value-framing for communication strategies is likely to draw the attention of most 

day hikers (Petty & Cacioppo, 1986; Teel et al., 2015). This increased attention to messages is 

likely to foster higher levels of elaboration, which in turn should impact visitor behaviors (Ajzen, 
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1991; Petty & Cacioppo, 1986). Even park visitors who do not express high levels of mutualistic 

WVOs, understanding different perspectives can help to decrease the distance between opposing 

views (Hermann et al., 2013).  

Future research 

 This research helped further develop a previous scale for elaboration. In addition, it is 

some of the first research to merge together theories like ELM, TPB, and WVO. It is hoped that 

this research will contribute back to the greater social science community and inspire researchers 

to evaluate how the concepts presented in this dissertation can be improved and applied. 

Researchers should consider several specific avenues.  

Continued development of elaboration scales 

 Both this study and Vezeau et al.’s (2015) study provide evidence that the elaboration 

scales are useful for understanding how communication can impact people’s behaviors. Future 

research should continue to develop our understanding of elaboration in regards to other 

behaviors of interest to conservation social science. This could include things like low 

impact/Leave No Trace techniques, non-bear related wildlife issues, and sustainability. 

Developing these scales would provide a more in-depth understanding of how interest, 

awareness, and cognitive engagement contribute to elaboration across multiple populations and 

in regards to multiple issues. It may be that for some issues, interest, awareness, and cognitive 

engagement may be more or less related to elaboration. Additionally, both this research and 

Vezeau et al.’s occurred in national parks. Future research should also focus on developing 

elaboration scales in non-national park populations.  
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Effect of elaboration on belief structures in TPB 

 This research provides evidence that elaboration has the potential to affect the 

components of TPB (e.g., attitudes, subjective norms, perceived behavioral control), and that the 

effect of elaboration on behavioral intentions is partially (mostly) mediated by the components of 

TPB. Future research should explore if there is are differences in salient beliefs among those 

with different levels of elaboration. For instance, researchers could assess the types of belief 

structures that are changes by their communication strategies in those with higher levels of 

elaboration and those with lower levels of elaboration. This would provide a deeper 

understanding of the process of elaboration in relation to TPB, as well as provide further 

evidence that measured elaboration is theoretically congruent with the concept of elaboration. 

Additionally, this would provide valuable information for managers about what types of 

messages are influencing visitors as well as the types of messages that are missing from 

communications or need to be focused on more.  

Evaluating elaboration change 

 Communication attempts that motivate people to process messages should lead to higher 

levels of elaboration (Petty & Cacioppo, 1986). In turn, elaboration influences behaviors. 

Managers and applied researchers could use the elaboration scale to evaluate how effective 

specific communication events are. For instance, in a pre-post design, researchers could evaluate 

levels of elaboration between two different groups (i.e., general park visitors, and park visitors 

that had attended a wildlife safety talk). Additionally, although it may be less useful due to 

population inference issues, an experimental design using a psychology lab may also provide 

evidence of a change in levels of elaboration from communication resources such as signs and 

brochures. This type of information would be most useful to managers, but could also provide 
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some evidence that measured elaboration acts in the same way as the broader theoretical concept 

of elaboration.  

The lasting effect of elaboration 

 Petty and Cacioppo (1986) state that higher levels of elaboration should lead to long-

lasting changes in attitudes and behaviors. Future research using elaboration scales should 

evaluate the impact of elaboration over a longer period of time. For instance, if a communication 

program influences a population, does this effect continue to last? From a theoretical standpoint, 

if measured elaboration has a lasting impact on attitudes and/or behavioral intentions, this would 

further support that the elaboration scales are congruent with the elaboration concept. If 

measured elaboration does have a lasting impact, this would provide further impetus for 

managers to create communication strategies designed to raise interest, awareness, and cognitive 

engagement.  

A better understanding of motivation in ELM 

 For elaboration likelihood to be increased, we need to be able to interrupt the heuristic 

decision making processes by increasing the motivation of people to process information. In this 

research, increasing motivation was viewed as matching visitors with messages they found 

important based on their wildlife value orientations. However, this is not the only way to 

increase visitors’ motivation. Ham (2013) details many ways to increase the relevancy of 

messages, including Knockan theory, universal concepts, and incorporating personal language. 

No matter the technique, motivation is increased by connecting the messages a product is 

delivering to the things people care most about (Ham, 2013). Future research should continue to 

explore ways that communication can increase people’s motivation to process information.  
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Better wildlife value orientations measures for national park visitors 

 The reason we measure something is to be able to detect differences in a population. 

Although the WVO measures in this research ultimately succeeded in accomplishing this, the 

differences among the typologies were not as different as in other studies. This is likely due to 

the population (and not the measures themselves) that visits national parks for two reasons. First, 

the relatively high level of education expressed by national park visitors has been found to be 

one of the indicators of more mutualistic WVOs (Manfredo et al., 2003). Second, WVO 

measures have been used and validated in numerous studies. Nonetheless, future research in 

national parks using WVO measures may wish to change the scale options to reduce skewing 

and increase variance in the responses. For instance, using extreme values and eliminating one 

side of the scale may help researchers to detect more meaningful differences in a population. 

  A second option would be to use a different value orientation concept, such as the 

biocentric-anthropocentric scale (Vaske & Donnelly, 1999) that may be better at detecting 

differences among this population. However, refinement is likely needed in the biocentric-

anthropocentric concepts. For instance, although many researchers have used the terms 

ecocentric and biocentric interchangeably, other researchers have suggested that the two terms 

may reflect different concepts (Quigley et al., 2014). Future research would need to explore this 

issue.   

Additional TPB-ELM models 

 The evidence in this research suggests that the effect of elaboration on behavioral 

intentions is mostly mediated by the components of TPB. Future research should continue to 

merge these two theories together in using structural equation modeling. From a theoretical 

perspective, this would allow us to explore the relationships in different populations, and provide 
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further evidence for or refinement of the relationships between the two concepts. For instance, do 

the TPB components ever fully mediate the relationship between elaboration and behavioral 

intentions? Conversely, is there a situation where the TPB components show no mediation effect 

between elaboration and behavioral intentions? Future researchers could also explore the effect 

of adding additional components, like personal norms (Brown et al., 2010). Applied researchers 

and managers would also benefit from these models, as they would be able to assess their 

communication strategies and their effects on the components of TPB.   

Additional insights 

 This section is designed to provide the primary author an opportunity to reflect on the 

learning process that this dissertation provided. This section may present the committee with an 

opportunity to better understand the thinking and approach of the author. Additionally, it may 

provide future graduate students and other researchers with insight about their own process.  

Scale measurement 

 One of the most useful things I learned from this dissertation had to do with the 

measurement of variables. In protected area management, it seems like everything we measure is 

skewed in one way or another. Additionally, transforming these variables reduces our ability to 

interpret them, which is crucial in an applied field that must make their research understandable 

for managers. This means we are constantly violating assumptions (i.e. a normal distribution) of 

some statistical tests, like ANOVAs and especially maximum likelihood estimation (MLE) in 

structural equation modeling (SEM)/confirmatory factor analysis (CFA). Additionally, if our 

data is skewed, we may be missing out on the ability to detect meaningful difference in a 

population. Using guidance from one of my preliminary exam questions, I substantially 

reformatted the scales I used in this survey to increase the amount of variance in the data (see the 
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Appendix for the data instrument). Although a small skew was still present in some variables, I 

believe that the reformatting of many of the scales was tremendously successful in normalizing 

the distribution and increasing the variance for many different variables. The success of this has 

convinced me to use similar techniques for reducing skew and increasing variance whenever it is 

appropriate.  

Correcting for non-normality in SEM/CFA using maximum likelihood estimation 

 As stated above, much of the data in our field is skewed and presents an issue for some 

statistical models. This includes MLE that is often used in SEM/CFA. To address the issue of 

non-normality in SEM/CFA/MLE, two different approaches are generally used: bootstrapping 

and Satorra-Bentler corrections. Bootstrapping assumes that the sample reflects the broader 

population and corrects the standard errors used in significance testing for factor and path 

loadings to reduce the chance of making a Type I error. Satorra-Bentler corrects the c2 value 

based on the amount of kurtosis in the data set, and thus adjusts many other fit statistics that are 

related to the c2 value. Most software programs only contain one or the other, but some contain 

both. Even if the program does contain both, researchers must make a choice about what type of 

correction they are going to use. One (bootstrapping) does not improve fit statistics, but does 

reduce the chance of a Type I error for any significance testing not related to fit statistics. The 

other (Satorra-Bentler) improves fit statistics, but does not make any adjustments to standard 

errors, thus increasing the probability of making a Type I error. To me, the bootstrapping 

procedure appears to be a more conservative approach.  However, researchers should be aware 

that there are ways to address non-normality in SEM/CFA/MLE. An additional insight related to 

this is that very few articles using SEM/CFA/MLE state that they used either bootstrapping or 
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Satorra-Bentler when they likely should have been. We need to focus on making these 

corrections explicit in our research to increase the validity of our work.   

Specific behaviors and the theory of planned behavior 

 In my original dissertation proposal, the behavior of interest (which is what the TPB 

measures was based off) was “general” bear safety behaviors. This would be a composite of bear 

safety behaviors, and would assume that there is a strong relationship among all the different 

bear safety behaviors (i.e. carrying bear spray, hiking in a group of three or more, running if you 

see a bear, etc.). During my oral examinations, one faculty member raised suspicions about this 

assumption. Upon some reflection, I agreed with that committee member and made changes to 

the data instrument so that it focused more heavily on one specific bear safety behavior (bear 

spray). In retrospect, this was a wise suggestion. The bear safety behaviors were ultimately 

unrelated, and my previous approach would have been less useful and likely less successful as 

well. The lesson learned here is that for TPB, you must focus on a specific behavior. 

Final thoughts 

  As many park and protected areas around the world balance managerial capacity, 

resource protection, and visitor experience, communication remains a vital, light-handed tool for 

helping address a diversity of issues related to visitor use. This research demonstrates that 

theory-driven approaches to communication can be effective in influencing visitor behaviors. 

Specifically, communications that increase people’s level of elaboration (defined as interest, 

awareness, and cognitive engagement) have the potential to impact the antecedents of behavioral 

intentions (attitudes, subjective norms, and perceived behavioral control). Collectively, the 

findings from this research provide meaningful implications for both the advancement of science 

and management in communication and protected area management.  
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Appendix A: Survey Instrument 

	  
NOTE:	For	the	purposes	of	this	review	and	submission	the	justifications	for	each	question	or	section	of	 questions	is	
highlighted	in	a	shaded	text	box	above	each	question.		These	text	boxes	will	not	be	printed	 on	the	final	version	of	
the	surveys.	 The	Topic	Areas	noted	are	consistent	with	the	currently	approved	 pool	questions	for	the	NPS	
Programmatic	Review	Process	(1024-0224).	 The	questions	that	are	variations	are	denoted	as	such.	Any	questions	
that	are	outside	the	general	scope	of	the	programmatic	 review	process	have	been	carefully	discussed	and	generally	
approved	by	the	NPS	Information	Collection	 Review	Coordinator	with	understanding	that	that	those	questions	will	
require	further	review	and	 consideration	by	OMB	before	full	determination	and	approval	can	be	granted.	

	 	
OMB	Control	Number:	1024-0224	 	

Yellowstone National Park Visitor-Bear Survey 

 
	
Thank	you	for	agreeing	to	help	Yellowstone	National	Park!	
Your	input	is	important	to	park	management.	Response	to	this	request	is	voluntary.	While	you	are	not	required	
to	respond,	your	cooperation	is	needed	to	make	the	survey	results	comprehensive,	accurate,	and	timely.	This	
survey	is	sponsored	by	the	National	Park	Service	and	the	information	will	be	used	to	understand	visitor	use	and	
perceptions	of	bear	safety	at	Yellowstone	National	Park.	

	

	

PAPERWORK	REDUCTION	ACT	STATEMENT:	The	National	Park	Service	is	authorized	by	16	U.S.C.	1a-7	to	collect	this
information.	 This	information	will	be	used	by	park	managers	to	understand	visitors’	bear	safety	behaviors	at	Yellowstone	
National	Park.	Responses	to	this	request	are	voluntary	and	anonymous.	Your	name will	never	be	associated	with	your	
answers,	and	all	contact	information	will	be	destroyed	when	the	data	collection	is concluded.	No	action	may	be	taken	
against	you	for	refusing	to	supply	the	information	requested.	An	agency	may	not conduct	or	sponsor,	and	a	person	is	not	
required	to	respond	to,	a	collection	of	information	unless	it	displays	a	currently valid	OMB	control	number	and	expiration	
date.	

	
BURDEN	ESTIMATE	STATEMENT:	Public	reporting	burden	for	this	form	is	estimated	to	average	10	minutes	per	response.
Direct	comments	regarding	the	burden	estimate	or	any	other	aspect	of	this	form	to:	Tami	Blackford,	Yellowstone	National	
Park;	P.O.	Box	158;	Yellowstone	National	Park,	WY	82190;	tami_blackford@nps.gov	(email).	
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1. Have you visited Yellowstone National Park before this trip? 

☐ Yes ☐ No 
If YES, approximately how many times have you visited in the last 12 months? 
Number of prior visits: _________________ 
 

2. How experienced are you with hiking in grizzly bear country? 
Not at all experienced Slightly experienced Moderately experienced Very experienced Extremely experienced 

1 2 3 4 5 
 
We would like to know about some different aspects regarding bear safety while hiking. 
3. How interested are you in learning about the following items? (please select one response per item) 

Item Not at all 
interested 

Somewhat 
interested 

Very 
interested 

Extremely 
interested 

Completely 
interested 

Staying safe while hiking in the presence of bears. 1 2 3 4 5 

Knowing how to act if you see a bear. 1 2 3 4 5 

Proper equipment while hiking in areas where bears 
may be present. 1 2 3 4 5 

How to avoid bear encounters while hiking. 1 2 3 4 5 

How to interpret bear behaviors. 1 2 3 4 5 

How to increase your alertness to bears in an area. 1 2 3 4 5 

 
4. How aware are you of the following items? 

Item Not at all 
aware 

Somewhat 
aware 

Very  
aware 

Extremely 
aware 

Completely 
aware 

Ways to increase your safety while hiking in bear 
country. 1 2 3 4 5 

Techniques that can help you avoid negative 
encounters with bears. 1 2 3 4 5 

Resources you can use to help keep you safe while 
hiking in bear country. 1 2 3 4 5 

Things you can do to decrease your risk of a bear 
attack while hiking. 1 2 3 4 5 

How hiking in grizzly bear country is different than 
hiking in other areas. 1 2 3 4 5 

 
5. How much have you thought about the following items? 

Item Not at all Somewhat  A moderate 
amount Very Much A great deal 

Appropriate behaviors while hiking in the presence of 
bears. 1 2 3 4 5 

What hikers can do to stay safe from bears while 
hiking. 1 2 3 4 5 

How to have an enjoyable experience while hiking in 
bear country. 1 2 3 4 5 

The benefits of taking safety precautions while hiking 
in bear country. 1 2 3 4 5 

Encountering bears while hiking. 1 2 3 4 5 

How hikers can avoid bears while hiking. 1 2 3 4 5 
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6. How likely are you to do the following things while hiking in Yellowstone National Park? 

 Highly 
unlikely Unlikely Slightly 

unlikely Neither Slightly 
likely Likely Highly 

likely 
Make noise by clapping or shouting. 1 2 3 4 5 6 7 

Personally carry bear spray. 1 2 3 4 5 6 7 
Look for signs of bears, like scat and 
tracks. 1 2 3 4 5 6 7 

Hike in a group of three or more people. 1 2 3 4 5 6 7 
Carry bear spray in an accessible place, 
like a hip holster. 1 2 3 4 5 6 7 

Run if you see a bear. 1 2 3 4 5 6 7 
 
The next questions are about carrying bear-spray while hiking in Yellowstone. Please answer them to the best of your ability. 
7. Please rate the following statement: “For me, carrying bear spray while hiking in Yellowstone would be…” 

Not at all pleasant Somewhat pleasant Moderately pleasant Very pleasant Extremely pleasant 
1 2 3 4 5 

 

Not at all favorable Somewhat favorable Moderately favorable  Very favorable Extremely favorable 

1 2 3 4 5 
 

Not at all good Somewhat good Moderately good  Very good Extremely good 
1 2 3 4 5 

 
8. How true do you find the following statements? 

Statement Not at all 
true Slightly true Moderately 

true Very true Completely 
true 

People who I value think I should carry bear spray while 
hiking in Yellowstone. 1 2 3 4 5 

People important to me would be carrying bear spray if they 
were hiking in Yellowstone. 1 2 3 4 5 

Other visitors support my decision to carry bear spray while 
hiking in Yellowstone. 1 2 3 4 5 

 
9. How true do you find the following statements? 

Statement Not at all 
true Slightly true Moderately 

true Very true Completely 
true 

If I wanted to, I could easily carry bear spray on my next 
hiking trip in Yellowstone. 1 2 3 4 5 

The factors that influence my decision to carry bear spray 
while hiking in Yellowstone are totally within my control. 1 2 3 4 5 

It is difficult to carry bear spray while hiking in Yellowstone. 1 2 3 4 5 
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10. In general, how much do you disagree or agree with the following statements? 

Statement Strongly 
disagree Disagree Slightly 

disagree Neither Slightly 
agree Agree Strongly 

agree 
We should strive for a world where humans and 
wildlife can live side by side without fear. 1 2 3 4 5 6 7 

I feel a strong emotional bond with animals. 1 2 3 4 5 6 7 
Wildlife has value, whether people are present or 
not. 1 2 3 4 5 6 7 

Wildlife are like my family and I want to protect 
them. 1 2 3 4 5 6 7 

The needs of humans should take priority over 
wildlife protection. 1 2 3 4 5 6 7 

I view all living things as part of one big family.  1 2 3 4 5 6 7 

Wildlife has as much right to exist as people. 1 2 3 4 5 6 7 

Wildlife is on earth primarily for people’s benefit. 1 2 3 4 5 6 7 

Humans should manage wildlife populations so 
that humans benefit. 1 2 3 4 5 6 7 

Wildlife is important because of what it can 
contribute to the pleasure and welfare of humans. 1 2 3 4 5 6 7 

Wildlife is only valuable if it produces human 
benefits.  1 2 3 4 5 6 7 

 
11. Please rate the following statements according to how important they are to you. 

Statement Not at all 
important 

Slightly 
important 

Moderately 
important 

Very  
important 

Extremely 
important 

Even though the animals of Yellowstone seem tame 
they are still wild. 1 2 3 4 5 

In 2011 and 2015, in separate incidents, three 
visitors were killed by bears inside the park. 1 2 3 4 5 

All wildlife, especially bears, can be dangerous. 1 2 3 4 5 

Bear spray is proven to be highly successful at 
stopping aggressive behavior in bears. 1 2 3 4 5 

There is no guarantee of your safety in bear country. 1 2 3 4 5 

You are entering a place that is home to many bears. 
It is your responsibility to know how to behave. 1 2 3 4 5 

Taking safety precautions while hiking helps keep 
Yellowstone’s bears healthy, safe, and wild. 1 2 3 4 5 

Hiking in places where grizzly bears live, like 
Yellowstone, is different than hiking in other places. 
Know how to act! 

1 2 3 4 5 

 
12. Are you carrying bear spray on this hike? 

☐ No 
☐ Yes 
Why or why not? 
 
 
 

13. Are you a permanent resident or citizen of the United States? 
☐ No - What is your country of origin? _______________________ 

☐ Yes - What is your zip code and state of residence? 

State_____________ 

Zip code ______________ 
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14. In what year were you born? 

________________	
 

15. What is your gender? Please mark one. 
☐ Male ☐ Female 
  
 

16. Please indicate your highest level of education completed. (select one) 
☐ Some high school ☐ Bachelor’s degree  

☐ High school diploma/GED ☐ Graduate degree  

☐ Some college   
 

17. For you only, are you Hispanic or Latino? 
☐ No ☐ Yes 
  

 
18. What is your race? Please mark one or more. 

☐ American Indian or Alaska Native ☐ White  

☐ Asian ☐ Native Hawaiian or other Pacific  
 Islander  

☐ Black or African-American   
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Introductory script 
 
Hello.	My	name	is		 						(name)	and	I	am	working	for	the	University	of	Montana	in	cooperation	with	 Yellowstone	National	Park.	We	are	
doing	a	survey	for	the	park	managers	of	visitors	hiking	on	the	trail	today.	Would	you	be	willing	to	answer	some	questions?		The	questions	I	would	like	you	
to	answer	will	only	take	about	10	minutes	to	complete.	 All	of	your	answers	are	voluntary	 and	you	will	remain	completely	anonymous.	

	
(Note	the	following	question	will	be	used	to	determine	if	the	respondent	is	a	day	hiker)	

• Are	you	hiking	for	the	day	or	overnight?	
	
Thank	you.	
	

Non-response bias questions 
 
1. Are you a permanent resident or citizen of the United States? 

£ No £ Yes 

2. In what year were you born? 
 

 _________________________________ 
 
If completely refused to answer any questions, please mark the box below: 
£ 
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