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ABSTRACT 

 

Numerous pervasive environmental conditions within the Lake Erie watershed have been 

attributed to global climate change (GCC) such as fluctuations in water levels and water quality 

concerns. These environmental conditions have become increasingly evident to natural resource 

managers. However, little is known about outdoor recreationistsô interactions with GCC induced 

environmental conditions and how these interactions influence visitor responses and behaviors.  

This study addressed this lack of knowledge by applying an adaptation of the stress-

coping framework to examine the effects of GCC induced environmental conditions on water-

based outdoor recreation visitors within the Pennsylvania coastal section of Lake Erie. For this 

study, the degradation of water level and water quality conditions were theorized to detract from 

the overall outdoor recreation experience. The models used in this study assessed the extent that 

perceptions of environmental detractors (e.g., degraded water level and water quality conditions) 

elicited coping responses to maintain overall satisfaction.  

Study findings indicated visitors predominantly recognized and were aware of 

environmental detractors, but did not perceive them to impact their outdoor recreation 

experience. However, results suggested visitors were more perceptive of, and more likely to be, 

impacted by water quality conditions as opposed to water level conditions. Further, this study 

determined that visitors employed several unique coping responses when encountering 

environmental detractors. These responses included: cognitive adjustments, direct actions, 

resource substitutions, temporal substitutions, activity substitutions, and absolute displacement.     

As a whole, this dissertation provided a novel approach to the study of coping responses 

in outdoor recreation. The ever increasing presence of GCC suggests the severity of 

environmental detractor impacts will continue to increase. This research provided important 
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theoretical and managerial insight towards the dynamic processes at work as recreationists 

interacted with GCC induced environmental conditions.  
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Chapter 1. INTRODUCTION  
 

 The Great Lakes region of the United States and its associated water-based outdoor 

recreation (WBOR) activities have become increasingly vulnerable to the effects of global 

climate change (GCC) (Clark, 2012; IJC, 2012; Shortle et al., 2015). Specifically, the presence of 

GCC poses significant threats to both the water levels and water quality on Lake Erie (IJC, 2012; 

Moore et al., 1997; Murdoch et al., 2000; Parry, 2007; Shortle et al., 2015). This study examined 

WBOR visitorsô perceptions and coping mechanisms associated with these environmental 

conditions. It tested a modified version of the transactional stress-coping model (Lazarus & 

Folkman, 1984) to assess the extent to which GCC induced environmental factors (e.g., water 

level and water quality) affected WBOR visitorsô coping behaviors and experiences on Lake 

Erie. Within this model, coping mechanisms were viewed as cognitive and behavioral efforts to 

manage situations appraised as taxing (Lazarus & Folkman, 1984; Miller & McCool, 2003). A 

particular focus of this study was testing relationships between personal factors, appraisals of 

environmental impacts, coping mechanisms, and the outcome of visitor satisfaction.  

 Visitor satisfaction associated with outdoor recreation experiences is a primary concern 

for researchers, managers, and recreationists. Wagar (1966) asked the question, "What is quality 

in outdoor recreation?" (p. 9). Interest in this concept originated from a widely held belief that 

the principal management criterion for success should be measured in terms of the level of 

visitor satisfaction (Bultena & Klessig, 1969). This desire to fully understand satisfaction has 

been a central subject in the outdoor recreation literature for over half a century (Manning, 

2011). One criticism leveled at the satisfaction literature, however, is that it doesnôt adequately 

account for factors that both positively and negatively affect overall visitor satisfaction. 
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Such criticism stems from the myriad elements which influence recreation visitor 

satisfaction. A multitude of researchers have explored the most effective and efficient 

determination of satisfaction through a series of definitions, models, and empirical assessments 

(Absher et al., 1996; Bultena & Klessig, 1969; Bolton & Drew, 1991; Burns, 2000; Burns, 

Graefe, & Absher, 2003; LaPage & Bevins, 1981; Stankey, 1973). This expansive body of 

literature identifies numerous situations or circumstances (e.g., facility condition, access, visitor 

density, and/or resource condition) that either enhance or detract from satisfaction (Cronin & 

Taylor, 1992; MacKay & Crompton; 1988; Parasuraman, Zeithaml, & Berry, 1988; 1994). It 

postulated positive perceptions of these circumstances enhance or increase satisfaction levels and 

negative perceptions detract or decrease satisfaction levels. Yet these studies often found outdoor 

recreation visitors to be highly satisfied, regardless of the negative circumstances encountered. 

Thus, scholars agreed that this complex relationship warranted further investigation (Manning & 

Valliere, 2001; Manning, 2011; Miller & McCool; 2003; Propst, 2008).  

 Encountering detractors within a recreation setting such as long lines, congestion, facility 

closures, lack of access, undesirable resource conditions, and/or poor weather can lead to an 

assortment of negative visitor appraisals towards an entire experience. Within this context, 

detractors are conceptualized as any undesirable negative elements within the setting perceived 

by the recreationist to diminish the quality of the experience and overall satisfaction (Miller & 

McCool, 2003). In order to assess the effects of detractors on a recreation experience, a 

considerable portion of research focused on the social detractors (e.g., crowding, conflict, and 

hassles) which can reduce overall visitor satisfaction. In addition to these social instances, 

another lesser studied element that can undermine the overall outdoor recreation experience can 

be environmental detractors (e.g., water levels and water quality) or the condition of the physical 
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resource itself. These detractors, whether social or environmental, are theorized to cause anguish 

or distress for the outdoor recreation visitor which can ultimately act as a deterrent to 

satisfaction. Again, despite everything known about satisfaction and dissatisfaction, the majority 

of outdoor recreation studies find when visitors are faced with detractors they still remain highly 

satisfied -- why is this?   

 One explanation put forth by researchers is that there are cognitive and behavioral coping 

processes employed by outdoor recreation visitors to attain high levels of satisfaction despite 

encountering non-optimal situations (Manning & Valliere, 2001; Manning, 2011; Miller & 

McCool, 2003; Peden & Schuster, 2004; Propst et al., 2009; Schneider & Hammitt, 1995; 

Schuster et al., 2003; Schuster, Hammitt & Moore, 2006). Coping is a widely studied concept 

within the field of social psychology and is generally defined as ñconstantly changing cognitive 

and behavioral efforts to manage specific external and internal demands that are appraised as 

taxing or exceeding the resources of the personò (Lazarus & Folkman, 1984, p. 141). Within the 

outdoor recreation and leisure literature there is a substantial amount of work that adopted some 

form of Lazarus and Folkmanôs (1984) transactional stress-coping framework to study visitorsô 

reactions or responses to detractors. Before discussing applications and insights from stress-

coping research in outdoor recreation, a brief description of the overall framework is warranted.  

The Transactional Stress-Coping Framework 

 The transactional stress-coping framework (Figure 1.1) contains four primary 

components: 1) influencing factors, 2) appraisals, 3) coping, and 4) outcomes. Influencing 

factors consist of both situational and/or personal factors. Personal factors relate to a visitorôs 

beliefs or commitments while situational factors are properties of events (e.g., novelty, 

predictability, and uncertainty) (Lazarus & Folkman, 1984; Propst et al., 2009). The two stage 
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appraisal process (i.e., primary and secondary) is conceptualized to take place simultaneously 

wherein a visitor first determines if a situation is indeed stressful and then establishes whether 

the situation can be controlled through the employment of coping mechanisms (Lazarus & 

Folkman, 1984). If deemed necessary, coping responses are then employed to mediate appraisals 

of stress and to help facilitate desired outcomes. However, it is important to acknowledge coping 

is not always a linear process (Lazarus & Folkman, 1984). If a coping mechanism fails to 

produce the desired outcome, a visitor can then re-appraise the situation. In this sense, appraisals 

influence coping, but successful or failed coping efforts could subsequently influence future 

appraisals (Schneider & Hammitt, 1995; Schuster et al., 2003; Schuster et al., 2006). 

 The framework utilizes a dichotomous coping model consisting of both cognitive and 

behavioral coping mechanisms. Cognitive coping is a mental process intended to decrease 

emotional anguish (e.g., minimization, avoidance, distancing, selective interest, and positive 

comparison), while behavioral coping refers to an objective, systematic approach that focuses 

primarily on the setting itself (e.g., direct action and alternative solutions) (Lazarus & Folkman, 

1984). The fundamental premise of this framework theorizes that, when faced with a stressful 

scenario, visitors engage in a form of mediating appraisal process where they internally assess all 

possible coping alternatives and then identify and implement the optimal option in pursuit of a 

desired outcome (Lazarus & Folkman, 1984). Within a social psychology context these outcomes 

are typically couched in health related conditions and range from optimal functioning at work 

and social contexts to maintaining morale or life satisfaction (Lazarus & Folkman, 1984).  
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Figure 1.1. Transactional Stress-Coping Model (Lazarus & Folkman, 1984) 

 

Stress-Coping and Outdoor Recreation 

 The stress-coping framework originally postulated by Lazarus and Folkman (1984) has 

been adapted to the outdoor recreation context ï using recreation satisfaction as the outcome 

(Peden & Shuster, 2004; Propst et al., 2009; Schneider & Hammitt, 1995; Schuster et al., 2003; 

Schuster, Hammitt & Moore, 2006). Satisfaction has long been used as a replacement for 

evaluating recreation experience quality and research has shown certain satisfaction measures 

can indeed be appropriate indicators of outcomes (Williams, 1989). Various outdoor recreation 

researchers applied the stress-coping framework to assess detractors in an effort to further 

understand the circumstances and predictors of overall outdoor recreation satisfaction (Peden & 

Shuster, 2004; Propst et al., 2009; Schneider & Hammitt, 1995; Schuster et al., 2003; Schuster, et 

al., 2006). Since appraisals of stress and coping strategies are related to person-environment 

transactions, it seemed only reasonable to ask if specific stressful situations, within recreational 

populations, display noticeable patterns of coping response (Baron & Rodin, 1978; Baum & 

Koman, 1976; Baum & Paulus, 1987; Miller & McCool, 2003).  
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 Building on the original Lazarus and Folkman (1984) stress-coping framework, several 

outdoor recreation studies adapted the coping dichotomy (e.g., cognitive and behavioral) and 

found recreation visitorsô employed both behavioral and cognitive coping strategies to 

adequately cope with detractors (Graefe, Vaske, & Kuss, 1984; Kuentzel & Heberlein, 1992; 

Tseng, 2009). Miller and McCool (2003) further modified and developed the recreation coping 

model by adding four coping mechanisms: 1) resource substitution, 2) activity substitution, 3) 

temporal substitution, and 4) direct action (Miller & McCool, 2003). The addition of these 

outdoor recreation-related coping mechanisms established a comprehensive picture of coping 

that was employed in the present study. Specifically, cognitive coping was expanded to comprise 

product shift and rationalization, while behavioral coping was expanded to include resource 

substitution, activity substitution, temporal substitution, direct action and displacement (Miller & 

McCool, 2003). Each of these individual mechanisms and their use in outdoor recreation 

research are further explored in Chapter Two of this dissertation.  

Coping with Social Detractors in Outdoor Recreation 

 The largest application of coping in outdoor recreation research exists within the context 

of addressing the social detractors of crowding and conflict (Johnson & Dawson, 2002; Johnson 

& Dawson, 2004; Manning & Valliere, 2001; Miller & McCool, 2003; Peden & Shuster, 2004; 

Propst et al., 2009; Schneider & Hammitt, 1995; Schuster et al., 2003; Schuster, Hammitt & 

Moore, 2006). Within these assessments, researchers assessed the degree to which social 

detractors were experienced and coped with much like other forms of stress (Hall & Shelby, 

2000; Hammitt & Patterson, 1991; Kuentzel & Heberlein, 1992; Johnson & Dawson, 2002; 

Johnson & Dawson, 2004; Manning & Valliere, 2001; Miller & McCool, 2003; Robertson & 

Regula, 1994; Schneider & Hammitt, 1995; Shelby, Bregenzer & Johnson, 1988). These studies 
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concluded social detractors (e.g., conflict and crowding) could induce stress and outdoor 

recreation visitors often employed a range of cognitive and behavioral coping mechanisms to 

achieve satisfactory recreation experiences (Iwasaki & Schneider, 2003).  

 Likewise, a related stream of research concluded that, much like crowding and conflict, 

the social detractor of hassles (e.g. arguments, unpleasantness, and/or annoyances) induced 

stressful situations that were coped with (Peden & Shuster, 2004; Propst et al., 2009; Schuster et 

al., 2003; Schuster, Hammitt & Moore, 2006). Collectively, these studies corroborated the 

hypothesized relationships of the stress-coping model and generally concluded coping mediated 

the relationship between social detractors and satisfaction (Peden & Shuster, 2004; Propst et al., 

2009; Schneider & Hammitt, 1995; Schuster et al., 2003; Schuster, Hammitt & Moore, 2006). 

Moreover, the social detractor literature also demonstrated that visitors engaged in primarily 

cognitive and to a lesser degree, behavioral, coping mechanism to ensure satisfaction was 

achieved (Manning & Valliere, 2001; Miller & McCool, 2003; Robertson & Regula, 1994; 

Schuster, Hammitt & Moore, 2006). However, social detractors are not the only things that 

influence satisfaction. 

Coping with Environmental Detractors in Outdoor Recreation 

 Outdoor recreation occurs in a natural and tangible setting - the physical aspect of the 

human-environment relationship. Environmental conditions encountered by outdoor recreation 

visitors can range considerably and these conditions could dictate the quality of the experience 

and be another factor for recreationists to cope with. For example, skiers are often reliant upon 

stable snowpack conditions to partake in their activity just as boaters, anglers, and beach visitors 

are dependent upon adequate water levels and water quality conditions to engage in their 

activity.  
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This lesser studied environmental condition component of outdoor recreation research 

also substantially interferes with visitor satisfaction. The degradation of physical resources can 

cause distress for outdoor recreation visitors which can ultimately act as an environmental 

detractor to visitor satisfaction (Dorfman, 1979; Graefe & Fedler, 1986; Herrick & McDonald, 

1992; Manning, 1986, Peterson, 1974; Propst & Lime, 1982; Whisman & Hollenhorst, 1998; 

Williams, 1989). For consistency and clarification purposes, the term óenvironmental detractorô 

is used in this dissertation to refer to negative environmental conditions. To better understand the 

relationship between environmental detractors and satisfaction, it is first necessary to recognize 

how perceptions of environmental detractors have been formed among visitors. 

Perceptions of Environmental Detractors 

 There are two primary types of environmental detractors addressed within the outdoor 

recreation literature: 1) recreation-induced and 2) resource-induced. Recreation-induced 

detractors refer to visitor created issues such as litter, trail erosion, site hardening, and/or tree 

damage. Resource-induced detractors refer to issues occurring within the natural or biophysical 

environment such as water levels, ecosystem health, and/or weather patterns. The early literature 

pertaining to outdoor recreation visitorsô perceptions of environmental detractors focused 

primarily on resource-induced detractors. These initial studies generally concluded visitors were 

largely unaware of environmental detractors and did not perceive them as problems (Downing & 

Clark, 1979; Hammit & McDonald, 1983; Helgath, 1975; Merriam & Smith, 1974; Moeller et 

al., 1974; Solomon & Hansen, 1972).  

 However, recent studies suggest outdoor recreation visitors are becoming more 

perceptive of both recreation and resource-induced environmental detractors (Farrell et al., 2001; 

Flood & McAvoy, 2000; Lynn & Brown, 2003; Manning et al., 2004; Manning, 2011; Monz et 
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al., 2006; Uyarra, Watkins, & Cote, 2009; White, Hall, & Farrell, 2001). Researchers opined that 

a more informed and environmentally conscious general public has, in many instances, led to 

these increased perceptions (Manning et al., 2004; Manning, 2011). This heightened public 

awareness coupled with the presence of GCC has perhaps made existing environmental 

detractors more salient to recreation visitors, thus increasing overall awareness of their impacts 

(Brownlee et al., 2014; Brownlee & Verbos, 2015). The literature noted that in fact GCC is often 

the root cause of certain environmental detractors, yet it is not clear what coping mechanisms 

visitors may employ to overcome them (Smith et al., 2016). Consequently, the role of GCC 

induced environmental detractors on visitorsô behaviors, experiences, and satisfaction is a 

burgeoning area of inquiry.  

Environmental Detractors, Satisfaction, and Coping 

 Recognizing perceptions of environmental detractors have steadily increased, outdoor 

recreation researchers began to investigate the linkage between environmental detractors and 

overall satisfaction (Farrell et al., 2001; Flood & McAvory, 2000; Lynn & Brown, 2003; White 

et al., 2001). Within these assessments, studies have measured the degree to which both 

recreation-induced and resource-induced environmental detractors affect the quality of the 

recreation experience (Farrell et al., 2001; Flood & McAvory, 2000; Lynn & Brown, 2003; 

White et al., 2001). These studies typically concluded that even within the presence of 

environmental detractors, visitor satisfaction remained high which raise questions about these 

findings. While prior research established a relationship between environmental detractors and 

satisfaction, none of these studies used coping to explain this phenomenon. Further, just as in the 

previously mentioned cases of social detractors, it could be inferred there are cognitive and 



 

10 

 

behavioral coping processes that outdoor recreation visitors employed to attain high levels of 

satisfaction when faced with environmental detractors.  

 Few studies in outdoor recreation assess the extent visitors are impacted by 

environmental detractors. Moreover, current literature suggests no outdoor recreation research 

has examined how visitors perceive and cope with a range of potential environmental detractors 

to achieve satisfaction. Answers to such questions would help the research community determine 

if coping has broader implications beyond social detractors. Further, understanding these 

relationships would help natural resource managers adapt recreation sites influenced by 

environmental detractors.  

 To respond to these gaps, this dissertation examined this phenomenon by focusing 

specifically on two environmental detractors within the context of water-based outdoor 

recreation: 1) water levels and 2) water quality. The term water-based outdoor recreation 

(WBOR) refers to any water resource oriented recreational activities such as swimming, angling, 

beach use, and/or boating (Hecock & Rooney, 1972). Research demonstrated the existence of a 

clear linkage between the condition of water resources and the overall satisfaction of WBOR 

visitors (Criddle et al., 2003; Getner, 2004; Hicks, 2002; Hunt et al., 2011; Lofgren et al., 2002; 

Loomis, 2006; Ojima & Lackett, 2002; Uyrarra et al., 2009; Whisman & Hollenhorst, 1998).  

In particular, these studies concluded WBOR visitors were uniquely vulnerable to 

environmental detractors as they required specific water quality standards and water depths to 

engage in their activity and ultimately achieve desired satisfaction levels (Uyrarra et al., 2009; 

Whisman & Hollenhorst, 1998). Given the Great Lakes regionôs vulnerability to the 

environmental effects of GCC (IJC, 2012; Moore et al., 1997; Murdoch et al., 2000; Parry, 2007; 
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Shortle et al., 2015), this study examined coping mechanisms and visitor satisfaction as they 

applied to various WBOR visitors along the Pennsylvania shoreline of Lake Erie. 

Study Significance 

This research had both theoretical and management significance within the field of 

outdoor recreation. Within this context, there were three distinct study purposes. The first was to 

examine WBOR visitor perceptions and awareness of two individual environmental detractors: 

1) water levels and 2) water quality. The second was to investigate the coping mechanisms (both 

behavioral and cognitive) visitors employed when confronted with environmental detractors. The 

final purpose was to examine two models of environmental detractors (i.e., water levels and 

water quality) using an adaptation of Lazarus and Folkmanôs (1984) stress-coping framework 

(Figure 1.2). The constructs tested in these two models were: 1) personal factors (i.e., recreation 

experience preference- nature, recreation experience preference- challenge seeking, place of 

residence, experience use history- frequency of participation, and experience use history- length 

of participation), 2) appraisals of environmental detractors (i.e., awareness of water level impacts 

or awareness of water quality impacts), 3) coping mechanisms (i.e., behavioral coping and 

cognitive coping), and 4) outcomes (i.e., overall satisfaction).  

From a theoretical standpoint, the overarching goal of this study was to examine the 

relationships between these constructs when appraisals of environmental detractors were 

conceptualized as distressing. Specifically, two individual mediations were assessed. The first 

mediation addressed the extent appraisals mediated the relationship(s) between personal factors 

and coping. The second mediation evaluated the extent coping mechanisms (both cognitive and 

behavioral) individually mediated the relationship between the appraisals and overall 

satisfaction. The significance of these mediation concepts were to further understand why and 
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how visitors, with their unique personal attributes, reported high levels of satisfaction when 

recreating within sub-optimal or distressing environments. 

Figure 1.2. Proposed Conceptual Model 

 

 From a management perspective, the purpose of this study was to understand whether 

certain types of environmental detractors (e.g., water levels or water quality) affected WBOR 

visitors within the Pennsylvania coastal section of Lake Erie. The primary management 

contribution of this work was a better understanding of how WBOR visitors coped and reacted to 

environmental detractors and their resulting behaviors. For instance, managers would be able to 

determine which visitors were changing locations (i.e., resource substitution), altering their use 

times (i.e., temporal substitution), varying their activities (i.e., activity substitution), or engaging 

in cognitive dissonance techniques (i.e., rationalization and/or product-shift). 

Moreover, managers would be able to better understand which specific environmental 

detractors (e.g., water levels or water quality) were causing visitors to change recreation 

behaviors. Based on this knowledge, natural resource management agencies within the Lake Erie 

coastline would have the opportunity to develop site-specific adaptive management plans to 

facilitate the continued use and long-term resiliency of Lake Erieôs WBOR resources. These 
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strategies range from updating outdated infrastructure (e.g., fixed dockage versus floating 

dockage) to improving access (e.g., extending boat ramp depths). Before this study, the effects of 

water levels and water quality conditions within the Great Lakes have typically been evaluated 

on a regional, multi-state scale. This investigation focused on the Pennsylvanian Lake Erie 

coastal zone proximate to Erie, Pennsylvania and provided an initial assessment of the effects of 

environmental detractors on the outdoor recreation behaviors, experiences, and satisfaction of 

local water-based recreation stakeholders.  

Research Questions 

The research questions addressed by this study are as follows: 

 

R1: To what extent do WBOR visitors report they are aware of environmental detractors on Lake 

Erie?  

 R1a: How much overall change are visitors aware of? 

R1b: How aware are they of specific environmental detractor impacts? 

 

R2: To what extent do WBOR visitors report that environmental detractors impact their outdoor 

recreation experiences or behaviors on Lake Erie?  

 

R3: To what extent do WBOR visitors employ strategies to cope with environmental detractors 

on Lake Erie?  

 

R4: To what extent to WBOR visitorsô personal factors relate to appraisals of environmental 

detractors?  

 

R5: To what extent to WBOR visitorsô personal factors and appraisals of environmental 

detractors relate to coping mechanisms?  

R5a: Is the relationship between personal factors on coping mechanisms mediated 

through appraisals of environmental detractors?   

 

R6: To what extent do WBOR visitorsô personal factors, appraisals of environmental detractors, 

and coping mechanisms relate to overall satisfaction?  

R6a: Is the relationship between appraisals of environmental detractors on overall 

satisfaction mediated by coping mechanisms?   



 

14 

 

Chapter 2. LITERATURE REVIEW  

 

This chapter provides information relevant to the coping process and its application 

within the outdoor recreation literature. It reviews literature pertaining to both social and 

environmental detractors and the extent to which the presence of these detractors effects 

recreation experience quality. Specifically, the purpose of this section is to provide an 

understanding of how recreation visitors cope with detractors to obtain satisfactory recreational 

experiences. Three primary topics are discussed within this chapter. First, the transactional 

stress-coping model, originally developed by Lazarus and Folkman (1984), is reviewed as it 

forms the basis of recreation coping research. Second, an examination into the social detractors 

of conflict, crowding, and hassles and the various applications of coping is explored. Finally, the 

progression of environmental detractor research in outdoor recreation is explained.  

The Transactional Stress-Coping Framework 

 The theoretical foundations of the stress-coping framework are grounded in the 

transactional perspective of both appraisals and coping as originally suggested by psychologists 

Richard Lazarus and Susan Folkman (1984). The underlying premise of their framework 

suggested stressful experiences were a result of person-environment transactions, and negative 

situations could be managed through the employment of coping mechanisms (Lazarus & 

Folkman, 1984). This transactional stress-coping framework consists of four primary 

components: 1) influencing factors, 2) appraisals, 3) coping, and 4) outcomes. Each of these 

processes is described in the ensuing section. 

Influencing Factors  

Within this framework, influencing factors consist of a combination of both personal 

and/or situational factors. Personal factors refer to an individualôs beliefs or commitments. These 
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beliefs are the lens through which the situation is evaluated. Personal beliefs allow the individual 

to decide the significance of the stressor, the extent to which it can be controlled, and the 

potential effectiveness of employing coping mechanisms (Lazarus & Folkman, 1984; Peden & 

Schuster, 2004). Commitments denote the specific importance of goals and values to an 

individual and determine the extent to which an individual will continue his or her activity within 

a stressful situation (Lazarus & Folkman, 1984; Schenider & Hammitt, 1995).  

Situational influencing factors, on the other hand, refer to the physiological properties of 

an event. These factors are not necessarily stressors, but rather the context in which stressors are 

found (e.g., novelty, predictability, and uncertainty) (Lazarus & Folkman, 1984; Schuster et al., 

2006). Novelty is often found to be one of the more influential situational factors; it refers to an 

individualôs level of familiarity with a specific situation or environment (Lazarus & Folkman, 

1984). This familiarity is essentially an individualôs past experience with the stressor. For this 

reason it is possible that two separate individuals with different levels of past experience (e.g., 

experience use history) can differentially appraise the same stressor (Lazarus & Folkman, 1984; 

Propst et al., 2009; Schenider & Hammitt, 1995). In broad terms, influencing factors (whether 

personal or situational) are unique to every individual and because of this, appraisals of 

detractors are different for each individual as well (Schuster et al., 2003; Lazarus & Folkman, 

1984). 

Appraisals  

According to Lazarus and Folkman (1984), stress is conceptualized as a transaction 

between an individual and the environment. They define stress as, ña particular relationship 

between the person and the environment that is appraised by the person as taxing or exceeding 

his or her resources and endangering his or her welfareò (Lazarus & Folkman, 1984, p. 19). 
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Thus, an individual must appraise a situation to determine if indeed a specific input is stressful 

(Propst et al., 2009). The appraisal process consists of two stages: 1) primary appraisal and 2) 

secondary appraisal.  

Within the primary appraisal an individual decides if the situation or environment is 

indeed stressful. If the individual determines the situation does not cause him or her stress, the 

stress-coping process concludes and the individual continues to engage in the activity. However, 

if the individual determines the situation is harmful, threatening, or challenging (i.e., stress 

inducing), the individual then initiates the secondary appraisal process (Lazarus & Folkman, 

1984). Within the secondary appraisal process, an individual assesses the extent to which the 

situation can be controlled, which coping mechanisms to employ, and if the necessary means are 

available to attain the preferred outcome (Lazarus & Folkman, 1984; Schuster et al., 2003). 

Research demonstrated the two stage appraisal process (i.e., primary and secondary) frequently 

takes place simultaneously and this overarching appraisal process is often the determining factor 

for the selection and employment of coping mechanisms to facilitate a desired outcome (Lazarus 

& Cohen, 1977; Lazarus & Folkman, 1984).  

Coping Mechanisms  

Many have defined coping differently, but the most commonly used definition refers to 

coping as, ñconstantly changing cognitive and behavioral efforts to manage specific external 

and/or internal demands that are appraised as taxing or exceeding the resources of the personò 

(Lazarus & Folkman, 1984, p. 141). Within this framework, the actual coping process takes 

place after the appraisal has concluded. The purpose of employing coping mechanisms is to 

mediate appraisals of detractors and to facilitate desirable outcomes. However, it is important to 

note coping is not always a linear process (Lazarus & Folkman, 1984). In other words, if a 
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coping mechanism fails to produce the desired outcome, the individual can then re-appraise the 

situation. Hence, appraisals influence coping, but successful or failed coping efforts can then 

influence future appraisals (Schneider & Hammitt, 1995; Schuster et al., 2003; Schuster et al., 

2006).  

Within the coping literature there are three unique facets of coping that have been 

identified: 1) response, 2) context, and 3) cognitive and behavioral efforts (Lazarus and Folkman, 

1984). First, individuals employ coping mechanisms in response to specific situations or 

conditions. Second, the use of coping mechanisms is dependent on the context of the situation or 

condition, and the resources available to the individual. Finally, the employment of coping 

mechanisms incorporates both cognitive and behavioral efforts on behalf of the individual to 

manage detractors (Lazarus & Folkman, 1984).  

Because of this, the Lazarus and Folkman (1984) framework consists of a dichotomous 

coping model containing both cognitive-focused coping mechanisms and behavioral-focused 

coping mechanisms. Cognitive coping is a mental process intended to decrease emotional 

anguish and identify positive attributes within a negative situation (Lazarus & Folkman, 1984). 

As stated by Schuster et al. (2006), "[cognitive] coping occurs when nothing can be done to 

modify harmful, threatening, or challenging person-environment transactions" (p. 100). 

Commonly employed tactics within cognitive coping are minimization, avoidance, distancing, 

selective interest, and positive comparisons (Lazarus & Folkman, 1980; 1984).  

Behavioral coping on the other hand, refers to an objective, systematic approach that 

focuses primarily on the setting itself (Lazarus & Folkman, 1984). These types of coping 

mechanisms are employed when the detractor is appraised as changeable. Schuster et al. (2006) 

note that, ñ[behavioral] methods focus on defining the problem, developing and judging the 
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potential effectiveness of other solutions, choosing one, and then employing itò (p. 101). The 

purpose of these types of behavioral strategies is to influence conditions by changing the source 

of the detractor or decreasing the symptoms affiliated with the situation (Propst et al., 2009). 

Commonly employed strategies within behavioral coping are direct action, alternative solutions, 

and physical changes (Lazarus & Folkman, 1984).  

 The original Lazarus and Folkman (1984) coping dichotomy consists of two related yet 

independent employment strategies (i.e., cognitive and behavioral). However, more recent 

research and further adaptations of this original dichotomy (which are explored further in this 

section) concluded these two coping processes can be conceptualized and employed in multiple 

ways. For instance, Carver et al. (1989), Miller and McCool (2003), Peden (2005), and others 

found coping mechanisms can be dissected into several individual factors and not just two 

domains. Moreover, Lazarus (2000) and Schuster et al. (2006) note, while the original two 

coping domains are conceptually separate, they perform interdependently and work together to 

form the overall coping process. Lazarus (2000, p. 699) even goes on to note it can be a 

ñstrategic mistakeò to pit cognitive and behavioral coping constructs against one another. These 

conflicting examples within the coping literature demonstrate both the versatility of coping 

measurements and justify the need for further exploration into this complex topic.  

Outcomes 

 Regardless of the manner in which coping mechanisms are employed, the overarching 

goal of the Lazarus and Folkman (1984) framework is to identify and implement these 

mechanisms in pursuit of a desired outcome. ñThe prime importance of appraisal and coping is 

that they affect the adaptational outcomes" (Lazarus & Folkman, 1984, p. 181). Within a social 

psychology context these outcomes are typically health related and range from functioning in 
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work and social living to maintaining morale or life satisfaction (Lazarus & Folkman, 1984). 

These outcomes can be either short-term or long-term. As their names imply, long-term 

outcomes are those with gradual consequences (e.g., future behavioral intentions) while short-

term outcomes are those with immediate outcomes (e.g., positive or negative effects) (Lazarus & 

Folkman, 1984; Peden, 2005). Overall, the transactional stress-coping framework is the core 

model to this dissertation. Next is a review of what the scientific community has done in terms of 

applying and testing the validity of this model within an outdoor recreation research context.  

Coping Research in Outdoor Recreation 

Coping and Satisfaction  

 The primary application of the original Lazarus and Folkman (1984) coping model in 

outdoor recreation research has been through the assessment of short-term outcomes. Within this 

context, visitor satisfaction is often employed in research as a short-term outcome measurement 

(Peden, 2005; Propst et al., 2009; Schuster, Hammitt, & Moore, 2006; Williams, 1989). As 

previously mentioned, decades worth of satisfaction research deemed satisfaction a suitable 

measurement for evaluating experience quality in recreation settings (Absher et al., 1996; 

Bultena & Klessig, 1969; Bolton & Drew, 1991; Burns, 2000; Burns, Graefe, & Absher, 2003; 

LaPage & Bevins, 1981; Stankey, 1973; Williams, 1989).  

 Within this broad body of research, satisfaction is operationalized as a process. Similarly, 

coping is also conceptualized as a process. The overlap between the coping model and the 

satisfaction model lies in the employment of satisfaction as an outcome of the coping process. 

Empirical research established satisfaction is indeed a sufficient outcome indicator (Williams, 

1989; Peden, 2005; Propst et al., 2009). Researchers have also found that satisfaction is a broad 
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and multidimensional concept that can be influenced by elements within the social and natural 

environments (Beard & Ragheb, 1980; Tian-Cole, Crompton, & Wilson, 2002; Manning, 2011).  

 Moreover, visitors engage in outdoor recreation activities to fulfill needs, goals, and 

motivations in an effort to be satisfied with their overall experience (Manning, 2011; Propst et 

al., 2009). Because of this inherent desire to achieve satisfaction within a recreation experience, 

studies often find overall satisfaction levels remain high, regardless of the detractors encountered 

(Dawson et al., 2000; Hall & Shelby, 2000; Hammitt & Patterson, 1991; Manning, 2011, 

Robertson & Regula, 1994). These consistently high levels of satisfaction often limit the utility 

of classic overall satisfaction measures and many times lead researchers to question their 

findings (Absher et al., 1996; Bultena & Klessig, 1969; Bolton & Drew, 1991; Burns, 2000; 

LaPage & Bevins, 1981; Manning, 2011; Stankey, 1973). The integration of the coping and 

satisfaction models allowed researchers and managers to further understand the associations 

between detractors and satisfactory visitor experiences (Propst et al., 2009). Within the 

combination of these two models, researchers argued visitors employed coping mechanisms to 

mitigate detractors in an effort to attain high levels of satisfaction (Manning & Valliere, 2001; 

Manning, 2011; Miller & McCool, 2003; Peden & Schuster, 2004; Propst et al., 2009; Schneider 

& Hammitt, 1995; Schuster et al., 2003; Schuster, Hammitt & Moore, 2006). 

Coping and Social Detractors- Crowding, Conflict, and Hassles 

 The largest applications of coping within the field of outdoor recreation research have 

been to address the social detractors of crowding, conflict, and hassles. Recreational crowding 

and conflict research are two of the foundational theoretical concepts within the outdoor 

recreation literature. Recreational crowding is rooted in the theory of carrying capacity and posits 

there is a point where visitor use levels reach a breaking point and the quality of the recreation 
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experience begins to diminish (Wagar, 1966). Similarly, recreational conflict is based in the 

theory of goal interference and postulates conflicting recreational behaviors can interfere with 

one another leading to a reduction in the quality of the experience (Jacob & Schreyer, 1980). 

More recently, research related to hassles has also become established within the outdoor 

recreation coping literature. Hassles are characterized as any elements of the recreation 

experience that are frustrating, irritating, or distressing (Kanner et al., 1981; Schuster et al., 

2006). Recreational hassles research is rooted in the theory of stress-coping and proposes the 

presence of hassles within a recreation setting can reduce the quality of the recreation experience 

(Shuster et al., 2006; Propst et al., 2009). 

 The extensive bodies of literature relating to these three social detractors (i.e., crowding, 

conflict and hassles) suggest the outcome of these models within outdoor recreation is visitor 

satisfaction (Manning, 2011). Moreover, the underlying premise of these three models assumes 

an inverse relationship between social detractors and satisfaction. Researchers hypothesized that 

as perceptions of detractors (i.e., crowding, conflict, or hassles) increased, satisfaction levels 

decreased. Yet, a multitude of research determined that, in fact, little or no relationship existed 

between social detractors and satisfaction (Alldredge, 1973; Ivy et al., 1992; Jackson & Wong, 

1982; Kanner et al., 1981; Lee, 1977; Mann & Absher, 2008; Manning & Ciali, 1981; 

McConnell, 1977; Propst et al., 2009; Schuster et al., 2006; Shelby, 1980). Further, these studies 

often concluded that regardless of the presence of detractors, visitor satisfaction remained high.  

 In an effort to explain the occurrence of high satisfaction levels within the presence of 

social detractors, researchers began to implement concepts from the fields of psychology and 

sociology (Manning, 2011; Propst et al., 2009). For example, the psychologist Irwin Altman 

(1975) postulated when an environment becomes too densely populated, individuals will employ 
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various coping behaviors in an effort to alleviate associated anxiety and stress. Likewise, in a 

study of urban residents, psychologist Stanley Milgam (1970) established individuals faced with 

excessive or unwanted contact would many times engage in coping behaviors (e.g., brusque 

conversations and ignoring strangers). The use of these conceptual adaptations to address 

recreation social detractors suggests high satisfaction levels can be achieved through the 

employment of coping mechanisms (Manning & Valliere, 2001; Manning, 2011; Miller & 

McCool, 2003; Peden & Schuster, 2004; Propst et al., 2009; Schneider & Hammitt, 1995; 

Schuster et al., 2003; Schuster, Hammitt & Moore, 2006).  

 Despite the popularity of the Lazarus and Folkman (1984) coping model, various sub-

fields within outdoor recreation have utilized specific adaptations or variations of it. Within these 

outdoor recreation applications, it is frequently the case that much of the terminology originally 

used by Lazarus and Folkman (1984) is applied interchangeably. For the purposes of this 

dissertation, the Miller and McCool (2003) adaptation of outdoor recreation coping mechanisms 

is believed to be the most comprehensive quantitative assessment available. Consistent with 

Miller and McCoolôs (2003) approach, the coping mechanisms used in this study consist of two 

domains and seven sub-domains. The domain of cognitive coping contains: 1) rationalization and 

2) product shift; while the domain of behavioral coping comprises: 3) resource substitution, 4) 

activity substitution, 5) temporal substitution, 6) absolute displacement, and 7) direct action 

(Miller & McCool, 2003). The following sections explore these seven individual sub-domains of 

coping and how they have been applied within the outdoor recreation literature to address the 

social detractors of crowding, conflict and hassles.  
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Cognitive Coping Mechanisms 

Rationalization 

The first coping mechanism involves the cognitive action of rationalization. 

Rationalization refers to orienting a thought process in a specific way to reduce stress and overall 

irregularities within an experience (Gleason, 1980; Hammitt & Patterson, 1991; Schneider & 

Hammitt, 1995; Shelby, Bregenzer, & Johnson, 1988; Shelby & Heberlein, 1986; Stankey & 

McCool, 1984). The foundations of rationalization are rooted in the theory of cognitive 

dissonance (Festinger, 1957), and it is often referred to as a dissonance reduction technique 

(Hammitt & Patterson, 1991; Kuentzel & Heberlein, 1992; Schneider & Hammitt, 1995). 

Manning (2011) notes, ñsome people may rationalize and report that they had a good time 

regardless of conditions, since recreation activities are voluntarily selected and sometimes 

involve a substantial investment of time, money, and effortò (p. 61). Consequently, 

rationalization is often used to explain why visitor satisfaction levels can remain high even when 

detractors are present (Heberlein & Shelby, 1977; Manning, 2011; Miller & McCool, 2003; 

Propst et al., 2009). 

Instances within the crowding, conflict, and hassles literature often show recreation 

visitors reevaluating an unfavorable experience within a more positive outlook; however, these 

results are mixed. For example, two separate studies of whitewater boaters in Oregon reported 

visitors who willingly chose to engage in boating and committed their time, effort, and finances 

to the activity were inclined to rationalize detractors in an effort to maintain their overall 

enjoyment (Heberlein & Shelby, 1977; Shindler & Shelby, 1995). Moreover, Hoss and Brunson 

(2000) and Peden and Schuster (2004) found rationalization to be the most commonly employed 

coping mechanisms amongst wilderness visitors. Yet, Manning and Ciali (1980) reported no 
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evidence that whitewater boaters in Vermont employed rationalization techniques and Johnson 

and Dawson (2004) found only low levels of rationalization were used by wilderness hikers. On 

the basis of these mixed results, Miller and McCool (2003) suggested the employment of 

rationalization techniques is associated with lower levels of perceived detractors.  

Product Shift 

A second coping mechanism suggested in outdoor recreation involves the cognitive 

application of product shift. Product shift, by definition, refers to a visitor redefining the 

characteristics and standards that make up an experience (Manning, 2011; Shelby et al., 1988). 

Within a recreation context this typically equates to a visitor encountering a social detractor and 

subsequently changing (usually by lowering) the standards of their experience to match the 

situation (Heberlein & Shelby, 1977; Stankey & McCool, 1984; Shelby & Heberlein, 1986). The 

result of this change in standards is that satisfaction levels can remain high and a recreation 

visitor minimizes or eliminates the negative effects of the detractor encountered (Kuentzel & 

Heberlein, 1992; Miller & McCool, 2003).  

Examples of product shift within the crowding, conflict, and hassles literature are 

pervasive and research suggests it is a commonly employed technique (Manning, 2011; Shelby et 

al., 1988). For example Manning and Valliere (2001) determined more than 50% of hikers in 

Acadia National Park engaged in product shift behaviors in response to social detractors. 

Similarly, a study of river visitors in Oregon found 34% of boaters changed the way they thought 

about the river when facing social detractors (Shelby et al., 1988). Interestingly, a follow-up to 

the Shelby et al. (1988) study (seven years later) suggested once again a substantial proportion of 

visitors engaged in product shift (Shelby et al., 1988). While the coping mechanisms of product 
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shift and rationalization share conceptual similarities, applications within the literature suggest 

they each continue to be measured independently (Schuster et al., 2006).  

Behavioral Coping Mechanisms  

Substitution- Resource, Activity, Temporal 

Substitution is the first of the behavioral coping mechanisms. By definition, substitution 

refers to the ability to alter a recreation experience by means of replacing it with a comparable 

entity (Brunson & Shelby, 1993). During the early years of recreation research, substitution was 

a principal area of interest which consisted primarily of identifying substitutable activity types 

(Christensen & Yoesting, 1977; Hendee & Burdge, 1974). However, this research came under 

certain scrutiny for applying separate substitution terms that in actuality represented similar 

concepts.  

Due to this similarity it became necessary for researchers to independently assess and 

define each item in order to proliferate their application (Devine-Wright & Lyons, 1997). To 

meet this need, Shelby and Vaske (1991) created a substitution typology to address recreation 

alternatives in the face of detractors. This typology consists of three individual yet interrelated 

components: 1) temporal substitution, 2) resource substitution, and 3) activity substitution 

(Shelby & Vaske, 1991) (Figure 2.1). The availability of these substitutive alternatives allows 

visitors facing detractors the ability to choose from various options to maintain their satisfaction 

levels (Manning, 2011; Miller & McCool, 2003; Shelby & Vaske, 1991).  

Figure 2.1. Typology of Substitution Alternatives (Shelby & Vaske, 1991) 
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Within the crowding, conflict, and hassles literature these three substitution coping 

mechanisms are by far the most liberally applied and are often linked with experience use history 

(Miller, 1997; Miller & McCool, 2003). First, temporal substitution indicates remaining within 

the same setting and activity, but simply recreating at a different time (e.g., morning fishing 

versus evening fishing) (Gramann, 1992; Miller & McCool, 1994). Next, resource substitution is 

often represented by a visitor maintaining the preferred activity, but visiting a different location 

(e.g., lake fishing versus river fishing) (Miller & McCool, 1994; Shelby & Vaske, 1991). Finally, 

activity substitution in its most popular application is when a recreationist uses the same 

resources but changes the activity (e.g., fly fishing versus spin reel fishing) (Miller & McCool, 

2003; Shelby & Vaske, 1991). It should be noted when a recreation visitor changes both the 

activity and the resource, they are said to be displaced. The concept of displacement is discussed 

in more detail in the next section and for the purposes of this research is viewed as a separate 

behavioral coping mechanism. Overall, this substitution typology has been an invaluable 

assessment for describing and examining behavioral choices available to visitors (Gramann & 

Burdge, 1981; Miller & McCool, 1994; 2003; Ziemann & Haas, 1989). 

Absolute Displacement 

Absolute displacement is the next behavioral coping mechanism. It is defined as the 

result of a choice to alter both the recreation resource and activity in the face of a detractor 

(Anderson & Brown, 1984). Within the recreation literature, however, displacement shares 

similar characteristics to substitution. The primary difference is that when a visitor chooses to 

engage in substitution behaviors, they continue to partake in the selected activity or setting. 

Conversely, when a visitor employs absolute displacement behaviors they cease participation in 

that setting and activity altogether. Schreyer (1979) recognized the use of absolute displacement 
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in a recreation setting is unique, and should be viewed separately from other coping mechanisms. 

For the purposes of this research, the term absolute displacement is described as a separate and 

last resort coping mechanisms when a loss of satisfaction is imminent (Shelby & Vaske, 1991). 

Examples of absolute displacement within the crowding, conflict, and hassles literature 

are common. For instance, in a study of lake boaters in Iowa researchers determined 17% of 

visitors recreated on a specific lake to avoid social detractors on other lakes (Robertson & 

Regula, 1994). In two other river studies, researchers found a large proportion of visitors 

(upwards of 30%) had purposefully shifted use to another river to avoid instances of social 

detractors (Becker et al., 1980; Shelby et al., 1988). Other instances of substantial displacement 

due to the presence of social detractors are prevalent within the literature (Arnberger & 

Brandenburg, 2007; Neilson & Endo, 1977; Manning, 2011). Moreover, nearly every one of 

these studies concluded recreation visitors only employ absolute displacement coping 

mechanisms when faced with high levels of detractors as a final effort to maintain their overall 

satisfaction levels (Arnberger & Brandenburg, 2007; Becker et al., 1981; 2007; Kuentzel & 

Heberlein, 1992; Manning, 2011; Neilson & Endo, 1977; Robertson & Regula, 1994; Shelby et 

al., 1988). 

Direct Action  

The final behavioral coping mechanism is referred to as direct action. Direct action is 

defined as any specific behaviors directed towards influencing desirable changes within an 

experienced detractor (Miller & McCool, 2003). Actions such as letter writing, complaints to 

authorities, political action, or talking to someone who could change the situation are often cited 

within the literature (Ziemann & Haas, 1989). This coping strategy is unique as it does not 

require the substitution of resources or activities, but it does entail a behavioral and often 
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confrontational process (Miller, 1997). Similar to rationalization, the employment of direct 

action techniques are affiliated with increased perceptions of detractors and are viewed as a final 

effort to maintain satisfaction (Miller & McCool, 2003). Further, it should be noted that direct 

actions can involve a wide range of responses ranging from minimally invasive behaviors such 

as talking to friends to confrontational actions such as talking to resource managers.       

Examples of direct action within the crowding, conflict, and hassles literature are limited. 

According to Miller (1997), ñthis type of response is consistent with behaviors identified by 

Lazarus and Folkman (1984), but has received less attention in the coping literature for 

recreationò (p. 151). Miller and McCoolôs (2003) use of direct action within a study of Glacier 

National Park visitors found only individuals with the highest levels of detractors employed 

direct action strategies. Moreover, Miller (1997) surmises because a significant expenditure of 

energy is involved with this process, visitors will only employ this method when all other coping 

mechanisms have been exhausted.  

 The outdoor recreation literature suggests when visitors are confronted with the presence 

of social detractors (e.g., crowding, conflict, or hassles) they are likely to: 1) change the way 

they evaluate the situation, 2) change their behavior, and/or 3) change the environment all 

together (Anderson & Brown, 1984; Becker, Nieman, & Gates, 1980; Hammitt & Patterson, 

1991; Kuentzel & Heberlein, 1992; Miller & McCool, 2003; Schneider & Hammitt, 1995; 

Shelby & Vaske, 1991). These changes have been observed through the implementation of both 

behavioral and cognitive coping mechanisms. The strength of this conceptualization lies within 

exploring the mediating coping process that takes place between encountering a social detractor 

and assessing overall visitor satisfaction. Yet social detractors might not be the only things that 

can influence a recreationistôs satisfaction. For example, there are a range of physical detractors 
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that can impact visitor satisfaction as well. While all of these studies have explored coping 

frameworks and their relationship to social detractors, to this researcherôs knowledge, no 

research has attempted to integrate physical conditions such as environmental detractors within 

this context. The remaining sections of the literature review detail environmental detractors that 

might link to outdoor recreation satisfaction particularly in light of global climate change.  

Environmental Detractors in Outdoor Recreation 

Outdoor recreation occurs in the natural environment and the condition of that 

environment can dictate the quality of the experience. For example, skiers are often reliant upon 

stable snowpack conditions to partake in their activity just as boaters, anglers, and beach visitors 

are dependent upon adequate water levels and water quality conditions to engage in their 

activity. This lesser studied environmental condition component of outdoor recreation research 

can also impede upon the overall visitor experience. Within this context, it is conceptualized that 

the degradation of the physical resource can cause distress for the outdoor recreation visitors 

which can ultimately act as an environmental detractor to visitor satisfaction (Dorfman, 1979; 

Graefe & Fedler, 1986; Herrick & McDonald, 1992; Manning, 1986, Peterson, 1974; Propst & 

Lime, 1982; Whisman & Hollenhorst, 1998; Williams, 1989). To understand the relationship 

between environmental detractors and satisfaction, this literature review will first examine the 

history and development of perceptions towards environmental detractors in outdoor recreation.  

Early Perceptions of Environmental Detractors  

 While the conditions of the natural environment is critical to outdoor recreation in 

general, only a relatively small number of studies have addressed the topic. This limited body of 

research focused on recreation visitorsô perceptions of two primary environmental detractors: 1) 

recreation-induced and 2) resource-induced. Recreation-induced detractors refer to visitor 
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created issues such as litter, trail erosion, site hardening, and/or tree damage. Resource-induced 

detractors referred to issues occurring within the natural environment such as water levels, 

ecosystem health, and/or weather patterns. The early outdoor recreation literature pertaining to 

perceptions of environmental detractors focused primarily on resource-induced detractors. These 

initial studies generally concluded visitors were unaware of environmental detractors and did not 

perceive them as a problem (Downing & Clark, 1979; Hammit & McDonald, 1983; Helgath, 

1975; Merriam & Smith, 1974; Moeller et al., 1974; Solomon & Hansen, 1972).  

 For instance, Merriam and Smith (1974) conducted a study of campsite conditions where 

they first asked experts to rate the severity of recreation-induced detractors (e.g., litter, site 

hardening, and trampling). While experts noted the presence of ósevereô environmental 

detractors, visitors subsequently rated these detractors and their overall satisfaction highly 

(Merriam & Smith, 1974). Likewise, backpackers in Idaho reported high levels of satisfaction 

with trail conditions that were in reality significantly degraded (Helgath, 1975). In yet another 

example, Knudson and Curry (1981) assessed visitor perceptions of environmental detractors in 

multiple Indiana state park campgrounds. The study concluded the vast majority of visitors rated 

ground-cover conditions extremely high even though more than 75% of campsites were 

completely bare (Knudson & Curry, 1981). Throughout this early literature a multitude of similar 

studies corroborated these findings and suggested visitors were largely unaware and/or oblivious 

to the presence of environmental detractors and often rated their subsequent satisfaction highly 

(Downing & Clark, 1979; Hammitt & McDonald, 1983; Lucas, 1979; Moeller et al., 1974; 

Solomon & Hansen, 1972). These curious findings may have been an early example of visitors 

employing cognitive coping mechanisms (e.g., rationalization and/or product-shift) in an effort to 

maintain their experiences. 
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Evolving Perceptions of Environmental Detractors  

 While historically outdoor recreation visitors were unaware of environmental detractors, 

recent research demonstrated visitors are becoming more conscious of both recreation and 

resource-induced environmental detractors (Farrell et al., 2001; Flood & McAvoy, 2000; Lynn & 

Brown, 2003; Manning et al., 2004; Manning, 2011; Monz et al., 2006; Uyarra, Watkins, & 

Cote, 2009; White, Hall, & Farrell, 2001). For instance, a survey of wilderness visitors in 

Montana determined a large proportion of hikers were aware of recreation-induced detractors 

(e.g., campsite hardening) and this awareness directly reduced their satisfaction (Flood & 

McAvory, 2000). Flood and McAvory (2000) also found when hikers observed site restoration 

activities, a direct increase in satisfaction was experienced. In a broad study of multiple national 

parks, researchers discovered visitors were not only able to identify a range of both recreation 

and resource-induced detractors, but visitors were also able to indicate thresholds for detractors 

beyond which satisfaction would diminish (Manning et al., 2004; Manning 2011). In a final 

example, Uyarra et al. (2009) determined scuba divers in the Caribbean were able to differentiate 

dive site resource-induced detractors (e.g., fish and coral health) and their understanding of these 

conditions directly affected their satisfaction levels.  

 As recreationistôs perceptions of environmental detractors continue to increase, the role 

recreation and resource-induced detractors play in affecting visitor satisfaction has become a 

growing area of inquiry. This notion leaves many researchers wondering ï why all of the sudden 

are recreation visitors becoming more aware of environmental detractors? Some outdoor 

recreation researchers speculated a more informed and environmentally conscious general public 

has in many instances led to these increases in perceptions (Manning et al., 2004; Manning, 

2011). This consciousness may be related to a growing recognition that the presence of GCC has 
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increased impacts to the environment and the outdoor recreation activities that occured within 

those environments (Brownlee et al., 2014; Brownlee & Verbos, 2015; Smith et al., 2016).  

Environmental Detractors and Global Climate Change 

The occurrence of global climate change (GCC) both worldwide and within the United 

States led to changes in environmental conditions that have the potential to cause significant 

ecological and social damage (IPCC, 2007). In addition to the broad and long-term implications 

of GCC on the planet, a multitude of unique year-to-year environmental detractors have been 

linked to GCC such as the number and intensity of storms, the volume and quality of water 

flowing within watersheds, the average depth of lake and ocean water levels, and the intensity of 

waves that strike coastal regions (Smith et al., 2016). Wall (1998, p. 377) states, ñWhen it comes 

to [GCC], destinations that rely primarily on their natural resource base to attract visitors are 

likely to be most at riskò. GCC affects the physical natural resources that are the foundation of 

both water and land based outdoor recreation in North America (Scott et al., 2004). Therefore, 

the outdoor recreation industry is innately sensitive to these climactic conditions brought on by 

GCC and is linked to the economic, environmental, and social welfare of the United States 

(Runnings et al, 2010; Shortle et al., 2015).  

These variations in environmental detractors have become progressively evident to 

recreation visitors as well as recreation resource managers (NPCA, 2009). Due to these findings, 

the condition of the natural environment and the subsequent implications of GCC upon outdoor 

recreation experience quality and satisfaction is becoming a budding area of research. While this 

literature base is still in its infancy, the majority of existing articles concluded GCC induced 

environmental detractors provided certain recreation activities with advantages and others with 

disadvantages (Loomis & Crespi, 1999; Mendelsohn & Markowski, 1999; Richardson & 
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Loomis, 2004; Shaw & Loomis, 2008; Morris & Walls, 2009; Shortle et al., 2015). The effects 

GCC is having on outdoor recreation included changes in both the magnitude and seasonality of 

visitation (Buckley & Foushee, 2012; Fukushima et al., 2002; Hamilton et al., 2007; Palm, 2001; 

Pickering, 2011; Scott et al., 2004; Smith et al., 2016). Moreover, the presence of GCC has been 

shown to accelerate the incidence of environmental detractors which ultimately impede upon 

outdoor recreation usage and/or satisfaction. Nowhere are these GCC induced environmental 

detractors more apparent than within the Great Lakes region of the United States. 

Global Climate Change and Fluctuating Water Levels  

The Great Lakes region of the United States and its associated WBOR activities (e.g., 

angling, boating, and beach visitation) have become increasingly vulnerable to the effects of 

GCC induced environmental detractors (Clark, 2012). Specifically, the environmental detractors 

of fluctuating lake water levels and water quality are of primary concern. From a hydrological 

standpoint, water levels within the Great Lakes are determined by a rather small number of 

inputs and outputs (Parry, 2007). In combination, precipitation over the lakes, runoff from the 

surrounding basin, and inflow from upstream lakes minus surface water evaporation account for 

the total watershed acquisition (IJC, 2012). Therefore, minute changes in watershed inputs and 

outputs lead to drastic changes in the overall system performance and operation. Further, the 

introduction of GCC within this system led to an increase in both ambient air temperatures and 

evaporation rates (Magnuson et al., 1997; Schindler, 1997). These combined increases (i.e., air 

temperature and evaporation) have been demonstrated to result in lowering Great Lakes water 

levels (Lofgren et al., 2011).  

However, due to the inherent difficulties in accurately and systematically monitoring the 

aforementioned inflows and outflows within each individual Great Lake yearly, monthly and 
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daily water levels are extremely challenging to predict (WICCI, 2011). For example, snow melt 

and annual precipitation may lead to an increase in water levels, yet a reduction in ice cover 

aided by warmer winter temperatures may lead to a decrease in water levels (IJC, 2012; WICCI, 

2011). This uncertainty in predicting future Great Lakes water levels is reflected in various 

conflicting studies throughout the scientific literature (Dempsey, et al., 2008; Gronewold et al., 

2013; IJC, 2012; LaValle & Lakhan, 2000; Parry, 2007). Overall, the challenge in accurately 

predicting whether water levels will rise or fall relates to an understanding that it is a complex 

system based on the vast number of interconnected variables (Dempsey, et al., 2008; Gronewold 

et al., 2013). Thus, Great Lakes water levels have always been, and will likely remain, a 

challenge to predict.  

Global Climate Change and Water Quality Concerns 

The presence of GCC within the Great Lakes system also poses significant threats to 

water quality (Shortle et al., 2015). Through a combination of climate induced modeling, long 

term monitoring, and analysis of historical data researchers have determined even modest 

climactic changes will  result in significant water quality variations (Knox, 1993; Grimm et al., 

1997; Moore et al., 1997; Murdoch et al., 2000). Increases in ambient air temperatures and 

precipitation affiliated with GCC primarily affect Great Lakes water quality by amplifying 

nutrient and pathogen loading inputs (Flather et al., 1984; Murdoch et al., 2000; Naiman et al., 

1995; Wang et al., 1999;). Of these inputs, the most notable are nutrient over-enrichment (e.g., 

nitrogen and phosphorous) affiliated with industrial, agricultural, and urban farming 

development (Fogg, 1969; Paerl and Fulton, 2006; Paerl & Huisman, 2009). Not only do these 

fertilizer based nutrients increase in concentration levels, but they also accelerate the rate of 
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eutrophication which ultimately leads to the proliferation of cyanobacteria in freshwater 

ecosystems (Paerl & Huisman, 2009). 

Cyanobacteria, often referred to as harmful algal blooms (HABs), ñproduce toxins, cause 

oxygen depletion and alter food webs, posing a major threat to drinking and irrigation water 

supplies, fishing, and recreational use of surface watersò (Paerl & Huisman, 2009, p. 27). While 

HABôs have always existed within the Great Lakes watershed, it was not until recently that the 

effects of GCC exponentially increased their presence (Paerl & Huisman, 2008). Moreover, the 

additional occurrence of overloaded pathogen inputs within the Great Lakes watershed have been 

shown to foster high levels of Escherichia coli (i.e., E.coli) (Francy, Darner, & Bertke, 2006; 

NRDC, 2014). Increased levels of precipitation and subsequent runoff as a result of GCC lead to 

storm water and sanitary sewer overflows into the Great Lakes which contain high densities of 

fecal matter and often E. coli (Francy, Darner, & Bertke, 2006). In addition to significant rainfall 

increases, GCC further aids in the production of E. coli by providing the ideal bacteria growing 

conditions with the addition of increased storm intensity producing larger waves that wash warm 

water onto moist, wet, and hot beaches (Francy, Darner, & Bertke, 2006; NRDC, 2014). Finally, 

it is also acknowledged GCC can perpetuate the presence of invasive species (e.g., zebra 

mussels, round goby, and quagga mussels) within the Great Lakes, which can also effect water 

quality. However, these types of environmental detractors were not the focus of this study. 

Overall, the vast Great Lakes watershed and its associated water quality and water levels 

are of vital importance to both Americans and Canadians alike. However, as the presence of 

GCC induced environmental detractors stress the overall system and exceed ecological 

thresholds, the prevalence of harmful algal blooms, Escherichia coli, and fluctuating water levels 

are likely to increase. These climate induced environmental detractors have repercussions for the 
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multiple uses of the Great Lakes. Specifically, the Great Lakes WBOR industry will likely 

continue to be one of the primary stakeholders affected by these changes.  

Global Climate Change and Water-Based Outdoor Recreation  

This final section of the literature review provides a summary of what is known about the 

impact of GCC on WBOR. While it cannot be stated with absolute certainty that Great Lakes 

water levels or water quality will increase or decrease, natural resource managers and 

stakeholders alike recognize the difficulties these environmental detractors can pose for WBOR 

visitors (Clark, 2012). Within this review, a particular focus is placed upon the impact 

fluctuating water levels and water quality concerns have on three specific WBOR visitor types: 

1) beach visitors, 2) boaters, and 3) anglers. 

First, beach use can be impacted in myriad ways such as changes in shoreline real estate, 

erosion induced shoreline structural integrity concerns, overall aesthetic impacts, and increased 

pathogen reach (LaValle & Lakhan, 2000; WICCI, 2011; Lofgren et al., 2011; Clark, 2012; IJC, 

2012). Moreover, studies have shown clear linkages between water quality and the appeal of 

beach recreation (Ojima, & Lackett, 2002). Untreated sewage, such as that frequently washed 

onto beaches following significant runoff periods, can carry pathogens and nutrient loadings 

which yield an unpleasant sewer smell, the presence of E. coli, black waste plumes, and HABs - 

each of which contributes to beach contaminations and closures (Lee & Deininger, 2003; Francy, 

Darner, & Bertke, 2006; Paerl & Fulton, 2006; Dempsey et al., 2008; Paerl & Huisman, 2009; 

NRDC, 2014; Shortle et al., 2015).  

Next, fluctuation in Great Lakes water levels and water quality have been shown to 

present recreational boaters with a multitude of problems including difficulty accessing docks, 

inadequate channel and marina depths, losses in boat ramp access, fewer slips, and the ultimate 
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danger of vessel damage (Hartman, 1990; Wall, 1998; Snyder, 2009; WICCI, 2011; Lofgren et 

al., 2011; Clark, 2012; IJC, 2012). Finally, changes in water levels (specifically low water levels) 

as well as water quality concerns can also lead to a series of angling related issues such as 

increased water temperatures, fishing vessel navigational concerns, an increased prevalence of 

lake-bottom plant growth, increased concentrations of invasive species, and an overall reduction 

in water quality leading to the production of toxic HABs and ultimately fish kills (USEPA, 1995; 

Wall, 1998; Snyder, 2009; Paerl & Huisman, 2009; Michalak et al., 2013). Table 2.1, Table 2.2, 

and Table 2.3 below summarize the possible effects both fluctuating water levels and water 

quality concerns may have upon these three individual WBOR stakeholders.  

Table 2.1. Beach Use- Effects from Fluctuating Water Levels and Water Quality Concerns 

Possible Effects 

Increased/decreased public and private shoreline size  
Increased/decreased public and private shoreline access  

Increased/decreased public and private shoreline boundaries 

Erosion induced shoreline structural integrity concerns 

Increased/decreased aesthetic impacts 

Increased/decreased pathogen shoreline reach 

Increased/decreased aesthetic impacts 

Increased/decreased E. coli presence  

Increased/decreased harmful algal bloom presence  

Increased/decreased beach closures  

Increased/decreased human health concerns  

Increased/decreased regional economic impacts 
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Table 2.2. Boaters- Effects from Fluctuating Water Levels and Water Quality Concerns 

Possible Effects  

Increased/decreased public and private boating access 
Increased/decreased public and private marina access 

Increased/decreased public and private dock access  

Increased/decreased public and private boat launch access 

Increased/decreased channel and marina depths 

Increased/decreased risk of running aground 

Increased/decreased propeller, keel, and/or hull strikes  

Increased/decreased need for dredging  

Increased/decreased boating infrastructure damage  

Increased/decreased dockage damage 

Increased/decreased pier damage 

Increased/decreased sea-wall damage 

Increased/decreased regional economic impacts 

 

Table 2.3. Anglers- Effects from Fluctuating Water Levels and Water Quality Concerns 

Possible Effects  

Increased/decreased lake water temperatures 
Increased/decreased fish habitat  

Increased/decreased lake-bottom plant growth 

Increased/decreased harmful algal bloom production 

Increased/decreased oxygen depletion  

Increased/decreased food chain alteration 

Increased/decreased lake-bottom fish kills  

Increased/decreased public and private fishing vessel access 

Increased/decreased public and private marina access 

Increased/decreased public and private dock access  

 

Literature Review Summary 

Overall this literature review provides information relevant to the status of coping 

processes within outdoor recreation research. It explored the role both social and environmental 

detractors can play within a recreationistôs experience quality and satisfaction. This review 

examined a unique occurrence within recreation research where recreationists may encounter 

various forms of detractors yet remain highly satisfied. This growing body of research argues 

there are both cognitive and behavioral coping processes that outdoor recreation visitors employ 

to maintain high levels of satisfaction in the face of detractors.  
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However, previous recreation research only explored the degree to which visitors employ 

coping mechanisms when facing social detractors. This literature review served to frame the idea 

that outdoor recreation visitors may also employ cognitive and behavioral coping mechanisms to 

mediate the effects of environmental detractors on overall satisfaction as well. To this 

researcherôs knowledge, no studies have explored this gap within the coping literature. Further, 

recent research argued the presence of GCC factors were increasing recreationistsô perceptions 

and awareness of environmental detractors. The following chapters explore and address these 

timely concepts and apparent gaps within the literature.   
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Chapter 3. METHODS 

 

 This chapter describes the research methods used in this dissertation and is divided into 

five primary sections. The first section describes the general study area. The second section 

provides a description of the study sample. The third section describes data collection 

procedures. The fourth section discusses the individual survey instrumentation items and 

constructs employed within the study, and the fifth section describes data analysis. Data 

collected for this study were part of a larger study conducted by The Pennsylvania State 

University for Pennsylvania Sea Grant to provide an initial assessment of the effects of 

fluctuating water levels and water quality concerns on the outdoor recreation behaviors, 

experiences, and satisfaction of local WBOR stakeholders. This specific study was funded by the 

Pennsylvania Sea Grant program. 

Study Area 

The Great Lakes and Global Climate Change  

The Great Lakes region of North America and its associated resource management is 

particularly unique as it encompasses eight U.S. states (Illinois, Indiana, Michigan, Minnesota, 

New York, Ohio, Pennsylvania and Wisconsin) and two countries (the United States and 

Canada). The United States portions of the Great Lakes region encompass 4,530 miles of 

coastline and offers more than 96,000 square miles of navigable waters (Lofgren et al., 2002). To 

aid in a sense of scale, the total United States coastlines for both the Atlantic and Pacific coasts 

collectively totals only 3,470 miles. Within the Great Lakes region, five individual yet 

interconnected Great Lakes (e.g., Superior, Michigan, Huron, Erie, Ontario) form the largest 

group of freshwater lakes on earth, containing 21% of the worldôs surface freshwater (Lofgren et 

al., 2002). 
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Global climate change (GCC) poses considerable risk to the Great Lake regionôs 

ecological processes and has exacerbated concerns related to environmental detractors. The 

region is expected to experience significant warming during the twenty-first century (Dempsey, 

Elder & Scavia, 2008). Climate models project daily high temperatures in the region will 

increase by 5.4 to 10.8 degrees by 2050 in comparison to what was typically experienced from 

1961 to 1990 (Wuebbles & Hayhoe, 2004). Moreover, research demonstrated the total supply of 

water to each Great Lake consists of a small number of hydrological inputs and outputs (e.g., 

precipitation, basin runoff, upstream inflow, evaporation). Therefore, minute changes in 

watershed inputs can lead to drastic changes in the overall system performance and operation, 

leaving Great Lakes water quality and water levels highly susceptible to climate induced changes 

(Grimm et al., 1997; IJC, 2012; Knox, 1993; LaValle & Lakhan, 2000; Moore et al., 1997; 

Murdoch et al., 2000; Parry, 2007). 

Lake Erie and Global Climate Change  

 It has been demonstrated that the natural ebbs and flows of Lake Erie historically allowed 

for a wide range of water level fluctuations. However, the increased presence of GCC factors 

(e.g., evapotranspiration) within the system created an even greater amount of water level change 

(Dempsey, et al., 2008; Lofgren et al., 2002). Beginning in 1918, the United States Army Corps 

of Engineers began collecting precise water level data for Lake Erie which is available through 

the Great Lakes Water Level Dashboard (GLWLD) (Gronewold et al., 2013).  

 Analysis of GLWLD data determined the 98 year long-term average water level on Lake 

Erie was 571.3 feet. While water levels within Lake Erie reached significantly low levels in 2013 

(e.g., 570.3 feet), they have since rebounded. During the time of data collection (i.e., May ï 

September, 2015) Lake Erie water levels had once again increased and even reached their 
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highest annual peak in July 2015 (e.g., 573.3feet) (Table 3.1). This data indicated that at the time 

of data collection, water levels on Lake Erie were averaging one to two feet above the long-term 

average.     

Table 3.1. Lake Erie Average Water Levels- May through September 2015 

Date  Average Water Level 

May 2015 571.9 feet  

June 2015 572.6 feet 

July 2015 573.3 feet 

August 2015 572.9 feet 

September 2015 572.5 feet 

*Data source- Great Lakes Water Level Dashboard 

 During the industrial era of the United States, Lake Erie had been historically plagued 

with water quality issues stemming from heavy industrial development, rampant pollution, and a 

general lack of regulatory oversight (Nriagu, 1979). However, recent environmental regulatory 

policies such as the Clean Water Act have largely helped Lake Erie restore its water quality. Yet, 

the increased presence of GCC factors (e.g., increased precipitation and temperature) in the 

region have once again posed significant threats to the Lake Erie water quality (Coffey et al., 

2014; NRDC, 2014; Shortle et al., 2015).  

 During the time of data collection water quality issues related to harmful algal blooms 

(HABs) in Lake Erie remained consistent with past records. For instance, Ho and Michalak 

(2015) reported the most severe HAB this century (e.g., 10.5 severity index) which achieved 

maximum biomass in August 2015 on Lake Erie. However, the number of E.coli related beach 

closures (which arguably have the most impact on WBOR visitors) on Lake Erie had declined in 

comparison to previous years (Table 3.2). Beginning in 2000, the United States Environmental 

Protection Agency began requiring Great Lakes states to report beach monitoring data which is 

available through the Beach Advisory and Closing Online Notification system (BEACON) 

(Wade et al., 2006). Analysis of BEACON data determined, during the data collection period 



 

43 

 

(i.e., May ï September 2015) within the Pennsylvania coastal section of Lake Erie, 108 beach 

advisories and/or restrictions were issued because of E.coli related beach contamination. This 

data indicated that at the time of data collection, nearly eight percent of beach days within the 

Pennsylvania coastal section of Lake Erie were lost due to E.coli contamination. 

Table 3.2. Total Beach Days lost within the Pennsylvania Coastal Section of Lake Erie 

Date Range 
Beach Days  

in Season 

Advisories or  

Restrictions Issued 

Percent of  

Beach Days Lost  

 

 

 

5/25/15 - 9/7/15 

 

1,370 90 7.9% 

5/26/14 - 9/1/14 1,370 165 12.0% 

5/27/13 - 9/2/13 1,370 108 6.6% 

*Data source- Beach Advisory and Closing Online Notification system 

The Great Lakes and Water-Based Outdoor Recreation  

Since the early days of settlement, the waterways and shorelines of the Great Lakes have 

attracted those seeking leisure time activities. Today the region welcomes nearly 40% of the total 

number of foreign tourists that visit the U.S. each year (USGCRP, 2003). The variety of outdoor 

recreational opportunities in the Great Lakes region range from pristine wilderness activities in 

National Parks, such as Isle Royale, to the use of waterfront beaches in major urban areas, such 

as Presque Isle State Park. In many areas of the Great Lakes region, recreation and tourism have 

become an increasingly important component of the economy, displacing the prominence of 

manufacturing that once dominated the landscape (USGCRP, 2003; IJC, 2012; Shortle et al., 

2015).  

Within this context, water-based outdoor recreation (WBOR) has become the most 

prevalent form of outdoor recreation within the Great Lakes region (IJC, 2012; Shortle et al., 

2015). WBOR refers to any water resource oriented recreational activities such as swimming, 

angling, beach use, and boating (Hecock & Rooney, 1972). Beginning in the 1970ôs, WBOR 

visitation and facility related use within the Great Lakes experienced exponential growth and 
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continues to increase (Hecock & Rooney, 1972; Flather & Cordell, 1995). For instance, the 

region is home to thousands of private and public beaches accounting for millions of annual 

WBOR visits (IJC, 2012; Shortle et al., 2015). Moreover, estimates show that between 900,000 

and one million U.S. and Canadian registered boats are operated within the Great Lakes each 

year, generating more than two billion dollars annually for the regional economy (Dempsey et 

al., 2008). Additionally, Great Lakes recreational angling in 2003 alone hosted 2.5 million U.S. 

anglers for a total of 25.3 million days of fishing (USGCRP, 2003). Accordingly, scientists, 

researchers, and managers alike are concerned the increased variability in both water levels and 

water quality as a result of GCC could have both short and long term impacts on many of the 

Great Lakeôs WBOR stakeholders.  

Lake Erie and Water-Based Outdoor Recreation 

Lake Erie is the shallowest and southernmost of the five Great Lakes which positions it 

as the fourth largest Great Lake in terms of surface area and the smallest Great Lake in terms of 

water volume (IJC, 2012). Due to Lake Erieôs southernmost position, it is the warmest and most 

biologically productive of all of the Great Lakes (Van Meter & Trautman, 1970; Leach & 

Nepszy, 1976). With regard to boundaries, Lake Erie is bordered by the Canadian province of 

Ontario to the north and the U.S. states of Michigan to the west, Ohio to the south, and 

Pennsylvania and New York to the east. Together through the division of surface area, these five 

bi-national entities manage Lake Erie and provide both individual and comprehensive 

jurisdictions and access to the watershed.  

Of these five entities, the state of Pennsylvania manages the smallest portion of Lake 

Erie, encompassing 76.6 miles of coastline. This Pennsylvania coastline consists of the northern 

portion of Erie County and the northwest portion of Crawford County. Within this section a 



 

45 

 

complex mixture of state, county, and local natural resource management agencies provide 

authority over two state parks, one state game land, two state marinas, and numerous local and 

county parks and facilities. Nearly every one of these natural resource entities serves the primary 

purpose of providing access to Lake Erie itself. This abundant WBOR access entails a multitude 

of boat launches, marinas, fishing piers, overlooks, and a large assortment of beaches. The 

combination of highly sought after ecological attributes in addition to an abundance of pristine 

public land access makes the Pennsylvania coastal section of Lake Erie extremely favorable 

among a breadth of local, regional, and international WBOR visitors. 

Water-Based Outdoor Recreation Survey Locations 

The focal point of this study included all of the public WBOR facilities and affiliated 

activities located within the Pennsylvania shoreline of Lake Erie, proximate to Erie, 

Pennsylvania. Through conversations with Pennsylvania Sea-Grant program staff, natural 

resource management agencies, and local stakeholders, the research team identified the top 13 

priority location sites being utilized by WBOR visitors. These survey sites were individually 

selected based on their popularity among a wide range of WBOR visitors in addition to the 

presence of fluctuating lake levels and water quality concerns. To ensure diversity within the 

sample, the majority of these 13 survey sites included overlapping WBOR facilities. For 

example, the Walnut Creek survey site consisted of a boat launch, a beach area, and a fishing 

location- all within one site. Combined, these 13 survey sites contained: three marinas, seven 

boat launches, six fishing hot spots, and five beaches. All  sites were geographically selected and 

clustered into four separate groupings which spanned the Pennsylvania coastline of Lake Erie: 1) 

east sites, 2) bayside sites, 3) central sites, and 4) west sites. A listing of these four groupings, the 

individual survey locations within them, and their affiliated management authorities is provided 
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in Table 3.3. Additionally, the geographic location of each survey site and associated grouping 

can be found on the map provided in Figure 3.1. 

Table 3.3. Survey Site Groupings, Locations, and Management Authorities  

Site Grouping  Site Name Managing Authority  

East Sites    

 Northeast Marina PA Fish and Boat Commission 

Freeport Beach Northeast Township 

Shades Beach Harborcreek Township 

   

Bayside Sites   

 East Avenue Boat Launch Erie-Western PA Port Authority 

Dobbins Landing Erie-Western PA Port Authority 

Chestnut Street Boat Launch Erie-Western PA Port Authority 

Lampe Marina Erie-Western PA Port Authority 

   

Central Sites* 

 

  

Beaches 6, 7, 8, 9, 10, and 11 PA DCNR- Presque Isle State Park 

Marina PA DCNR- Presque Isle State Park 

The Lagoons Boat Launch PA DCNR- Presque Isle State Park 

Vistas 1, 2, and 3 PA DCNR- Presque Isle State Park  

   

West Sites   

 Walnut Creek PA Fish and Boat Commission 

Avonia Beach Park Fairview Township 

*Note: All Central Sites were located within Presque Isle State Park  

Figure 3.1. Survey Site Location Map 

 



 

47 

 

Study Sample 

Through conversations with the Pennsylvania Sea-Grant program staff and other natural 

resource management agencies, five critical WBOR visitor groups were selected as they 

represented a variety of stakeholders being influenced by the presence of fluctuating lake levels 

and water quality concerns: 1) motorized boaters, 2) non-motorized boaters, 3) shore anglers, 4) 

boat anglers, and 5) beach visitors. Realizing overlap could exist between these five visitor types, 

specific guidelines were applied to properly identify each WBOR visitorôs sole primary activity 

during that day.  

Motorized boaters were identified as anyone partaking in boating related activities while 

on any type of waterborne vessel with a motor (e.g., powerboats, pontoon boats, and/or personal 

water crafts). Non-motorized boaters were classified as any visitor participating in boating 

related activities while on any type of waterborne vessel that did not have a motor (e.g., sail 

boats, kayaks, paddle boats, canoes, and/or stand-up paddle boards). Shore anglers were any 

individuals partaking in angling related activities while on the ground (e.g., shore, stream bank, 

and/or pier). Boat anglers were any visitor participating in angling related activities while on any 

type of waterborne vessel (either motorized or non-motorized). Finally, beach visitors were 

identified as visitors partaking in any beach related activities while on a beach, shoreline or shore 

(e.g., sunbathers, swimmers, waders, and/or kite flyers).  

Due to the multifaceted nature of outdoor recreation activities within the Pennsylvania 

section of Lake Erie, a wide variety WBOR activities can take place simultaneously. Based on 

this notion, visitors were asked to indicate which WBOR activity was their primary activity on 

the day they were surveyed. The respondents were then categorized based on their primary 

activity response, and placed into one of the five previously mentioned visitor groups: 1) 
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motorized boaters 2) non-motorized boaters, 3) shore anglers, 4) boat anglers, or 5) beach 

visitors. Of the entire sample (n= 566), boat anglers represented nearly one-quarter (24.6%), 

shore anglers represented over one-fifth (22.3%), motorized boaters denoted nearly one-fifth 

(19.3%), and non-motorized boaters (17.5%) and beach visitors (16.4%) represented the smallest 

visitor segments (Table 3.4). It should be noted that if a respondent indicated they did not partake 

in one of these five targeted WBOR activities, the visitor was thanked for their time and 

excluded from study participation. 

Table 3.4. WBOR Visitor Segments 

Visitor Segment  N Percent 

Boat anglers 139 24.6 

Shore anglers 126 22.3 

Motorized boaters  109 19.3 

Non-motorized boaters 99 17.5 

Beach visitors 93 16.4 

Total 566 100.00 
Note. Percentages may not equal 100 because of rounding. 

Data Collection 

On site face-to-face interviews were used to gather data from WBOR visitors throughout 

the 13 survey sites between the months of May and September, 2015. The eight-page 

questionnaire was pilot tested in May 2015 (n= 17) and based upon interviewer and respondent 

feedback, minor revisions were made to improve item wording and clarity. Due to these 

instrumentation changes, the data from the pilot sample were excluded from the final analysis. In 

June, 2015 the finalized questionnaire was developed and on-site interviews were conducted 

between the dates of June 12, 2015 and September 27, 2015, accounting for 52 total sampling 

days. Within this sampling timeframe 612 surveys were attempted, yielding 566 completed 

surveys or a 92.4% response rate.  
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To gather a diverse and representative sample, a systematic sampling plan was developed 

in consultation with Pennsylvania Sea Grant program staff and local stakeholders in order to 

collect data at specific locations, times, and days of the week (Scheaffer et al., 1996; Vaske, 

2008). Within this sampling plan, trained interviewers were systematically assigned on-site 

survey locations based on three criteria: 1) site groupings, 2) survey sites, and 3) survey times. 

On any given sampling day, an interviewer was assigned one of the four previously mentioned 

site groupings (e.g., East, Bayside, Central, or West). Within that site grouping, the interviewer 

was then assigned two corresponding survey sites (e.g., Freeport Beach and Northeast Marina). 

Interviewers then roamed the vicinity of their two assigned survey sites for four hours each (e.g., 

9am-1pm and 1pm-5pm) to intercept as many visitors as possible. These varying survey times 

were purposefully selected to coincide with WBOR use periods. 

Additionally, an alternating survey site technique was also employed on site. Within this 

alternating site method, an interviewer would report to the first survey site as assigned; however, 

if no WBOR visitors were intercepted within one hour, the interviewer would then migrate to the 

second assigned survey site. If no WBOR visitors were intercepted at the second survey site 

within one hour, the interviewer would then migrate back to the first assigned survey site. This 

systematic sampling protocol was selected as it promoted consistency in the data collection 

process, it was relatively simple to perform, and it provided maximum information per unit cost 

(Scheaffer et al., 1996; Vaske, 2008). The detailed sampling schedule, including specific days of 

the week, site groupings, survey sites, and survey times can be found in Appendix E.  

For systematic sampling purposes, interviewers contacted every third person or party 

observed and requested their participation in the survey (Scheaffer et al., 1996; Vaske, 2008). 

Only consenting adults (18 years of age or older) were eligible to participate in the study. If 
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respondents were found to be recreating in groups, interviewers then asked the visitors which 

individual had the most recent birthday. If the chosen visitor with the most recent birthday 

consented to the interview, that individual was then selected for the survey. Interviewers 

informed participants their comments were not to be representative of the group, but rather their 

own individual opinions. This within group randomization method was adapted from the 

procedures of the USDA Forest Serviceôs National Visitor Use Monitoring (NVUM) program 

(Bowker et al., 2009).  

In an effort to limit survey duration and reduce respondent burden, two separate survey 

instrument versions were randomly employed on site: 1) a water level version (n= 282), or 2) a 

water quality version (n=284) (Appendix A and B). The questions within the first portion of both 

survey versions were identical and ranged in topics including satisfaction, trip motivations, past 

use history, place of residence, and more. Once the first portion of the survey was completed, the 

respondent was handed a laminated informational flashcard explaining the current status of 

environmental conditions (e.g., water level or water quality) on Lake Erie.  

This flashcard provided respondents with a brief informational narrative and photograph 

pertaining to the historical records of either water levels or water quality within the Pennsylvania 

section of Lake Erie. This informative description did not identify any potential benefits or 

drawbacks environmental conditions may have upon WBOR visitors. The purpose of this 

flashcard was to óprimeô and orient the respondent to the environmental condition in an unbiased 

manner. Both the water quality and water level informational flashcards can be found in 

Appendix C and D. After reviewing these materials, the respondent was then asked a series of 

questions related to the specific environmental condition described within the flashcard (e.g., 

water levels or water quality). These items related to the impacts, awareness, and coping 
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mechanisms employed in the face of either changing water levels or water quality. Upon 

completion of the interview the respondents were thanked for their time and asked if they had 

any other questions. The average interview lasted between 15 and 20 minutes. 

Instrumentation  

This dissertation examined the relationships between personal factors (i.e., recreation 

experience preferences, place of residence, and experience use history), appraisals of 

environmental detractors (i.e., awareness of water level impacts or awareness of water quality 

impacts), coping mechanisms (i.e., cognitive and behavioral) and outcomes (i.e., satisfaction) for 

WBOR visitors. A copy of both the water level and water quality questionnaires are provided in 

Appendix A and B. The questionnaires included a variety of items designed to assess WBOR 

respondentsô antecedents to overall satisfaction. The following sections describes the various 

measures used within this study beginning with personal factors, then appraisals of 

environmental detractors, coping mechanisms, and satisfaction outcomes. 

Personal Factors ï Experience Use History  

The Experience Use History (EUH) construct utilized in this dissertation as an 

influencing personal factor was developed from Schreyer, Lime, and Williamsô (1984) research 

pertaining to the past use history of outdoor recreationists. EUH measures are frequently 

employed in outdoor recreation research contexts to explore the connection between level of 

experience and perceptions of both social and environmental detractors (Hammitt & McDonald, 

1983; Schreyer et al., 1984; Watson, Roggenbuck, & Williams, 1991; Williams, Schreyer & 

Knopf, 1990). Moreover, EUH has also been determined to be an antecedent to coping 

mechanisms and satisfaction (Miller & McCool, 2003; Schreyer & Lime, 1984; Schuster, 

Hammitt & Moore, 2003).  
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The most recent renditions of EUH measures utilized within this dissertation were 

adapted from Brownlee (2012) and Altschuler et al. (2014). Within this version, WBOR visitors 

were asked three separate questions pertaining to their past use of the Pennsylvania section of 

Lake Erie. These three items measured the days per month, days per year, and total number of 

years engaged in their primary WBOR activity (e.g., fishing, boating, or beach use). Each of the 

three individual EUH items utilized within this construct is displayed below (Table 3.5).  

Based on the findings of Nelb and Schuster (2008) and other researchers, the EUH items 

within this study were transformed into two unique variables: 1) EUH- frequency of 

participation, and 2) EUH- length of participation. First, using a z-score transformation, two 

EUH items (i.e., days per month and days per year) were combined to create a summative index 

representing EUH- frequency of participation. Next, a single EUH item (i.e. total number of 

years) was used to represent EUH- length of participation. The creation and use of these 

variables is consistent with other studies using these EUH measures (Hammitt & McDonald, 

1983; Nelb & Schuster, 2008; Schreyer, 1981; Schreyer, Lime & Williams; 1984).   

Table 3.5. Instrumentation items within the Experience Use History construct  

Including today, how many days in the last month (30 days) have you used the PA section of 

Lake Erie for [primary activity]? 

Including today, how many days in the last year (12 months) have you used the PA section of 

Lake Erie for [primary activity]? 

Including today, how many years (total) have you used the PA section of Lake Erie at least 

once for [primary activity]? 

*Please tell us about your past [primary activity] use history specifically within the PA section of Lake Erie 

Personal Factors ï Recreation Experience Preferences 

Other personal factor assessed in this study were individual domains from the Recreation 

Experience Preference (REP) scale. The REP scale is designed to gauge visitorsô goal states or 

motivations for leisure activities (Driver & Knopf, 1977; Driver, 1976; Manfredo et al., 1996).   
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While eight separate REP domains were included in the survey instrument, this study focused 

specifically on two REP domains: 1) enjoyment of nature and 2) challenge seeking. These two 

domains were selected and tested as they have been empirically demonstrated to be antecedents 

to the application of coping mechanisms, perceptions of impact, and the achievement of overall 

satisfaction (Hammit & Patterson, 1991; Manfredo et al., 1996; Sutton & Ditton, 200; Tseng, 

2009).  

With this in mind, WBOR visitors in this study were asked to indicate the extent to which 

these two specific REP domains reflected their reason or motivation for visiting the Pennsylvania 

section of Lake Erie. A total of six REP items represented the two domains (i.e., three items per 

domain) (Table 3.6). Respondents were asked to rate the six items using a seven-point Likert-

type scale (1= not at all important, 7= extremely important). A seven-point Likert-type scale was 

selected to adhere to statistical standards pertaining to scale sensitivity, resulting variance, 

respondent burden, response efficiency, scale consistency, and questionnaire clarity (DeVellis, 

2012; Noar, 2003; Vaske, 2008). 

Table 3.6. Instrumentation domains within the Recreation Experience Preference construct  

REP Domain- Enjoyment of Nature 

To be where things are natural 

To view the wildlife 

To enjoy the scenery 

REP Domain- Challenge Seeking 

For the challenge or sport 

To develop your skills 

To test your abilities 
*Please look over the list and rate how important each benefit is to you as a reason for visiting this particular area 

within the Pennsylvania section of Lake Erie. 

 

Personal Factors ï Place of Residence  

The place of residence (i.e., local or non-local) item utilized in this dissertation as an 

influencing personal factor was developed from Ewertôs (1998) research pertaining to the 
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amount of distance between a visitor and a given resource setting. This type of residence 

proximity measure is often used in outdoor recreation research contexts to explore the way a 

visitor evaluates and perceives an environmental setting (Arnberger & Bradenburg, 2007; Ewert 

1998; Ewert & Hood, 1995). Further, place of residence measures have also been determined to 

be an antecedent to coping mechanisms, particularly displacement (Arnberger & Bradenburg, 

2007).  

Within this study, WBOR visitors were asked to indicate the number of miles traveled 

from their home residence to the survey location. Visitors within the water level sub-sample 

indicated an average travel distance of 39.7 miles and visitors within the water quality sub-

sample indicated an average travel distance of 50.4 miles (Table 4.2). The mean travel distances 

for both sub-samples were then averaged together (i.e., 45 miles). Based on all respondentsô 

average travel distances (45 miles), visitors within both sub-samples were dichotomously 

segmented into two groups: 1) local visitors, and 2) non-local visitors. Local visitors were 

identified as individuals traveling less than 45 miles to the survey site. Non-local visitors were 

recognized as respondents traveling 45 miles or more to the survey site. Consistent with other 

studies using this dichotomous place of residence measure, a dummy variable regression 

technique was employed (Arnberger & Bradenburg, 2007; Ewert 1998; Ewert & Hood, 1995; 

Shin & Jackson, 1997; Vaske, 2008). 

Appraisal of Environmental Detractors - Awareness of Impacts  

 The awareness of impact construct utilized within this dissertation was used to assess 

visitorsô appraisals of two separate environmental detractors (e.g., water level and water quality) 

that impact WBOR visitors. The awareness of impact scale was designed to measure visitorsô 

awareness of biophysical environmental impacts that directly affected outdoor recreation 
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activities (Brownlee et al., 2014). Empirical research demonstrated that personal place-based 

factors such as EUH and place of residence were directly related as antecedents to the awareness 

of environmental detractor impacts (Brody et al., 2008; Whitmarsh, 2008).  

 For this study, two unique constructs were adapted and modified based on previously 

validated measures employed by numerous researchers (Brownlee et al., 2014; Jacobson, 1999; 

Knudson, Cable, & Beck, 2003). For both the awareness of water level impacts construct and the 

awareness of water quality impacts construct, the five items within the original awareness 

construct were modified to represent biophysical conditions found on Lake Erie. Further, based 

on conversations with Pennsylvania Sea-Grant program staff, natural resource management 

agencies, and local stakeholders the research team identified and integrated other prominent 

themes related to both water level and water quality impacts that affect WBOR visitors within 

the Lake Erie coastline.  

 A total of eleven items were developed and modified for inclusion in the awareness of 

water level impacts construct (Table 3.7). A total of nine items were developed and modified for 

inclusion in the awareness of water quality impacts construct (Table 3.8). WBOR visitors in this 

study were asked to indicate the extent to which they were aware of changes in either water 

levels or water quality while visiting the Pennsylvania section of Lake Erie. Respondents were 

asked to rate the items using a seven-point Likert-type scale (1= completely disagree, 7= 

completely agree). A seven-point Likert-type scale was selected to adhere to statistical standards 

pertaining to scale sensitivity, resulting variance, respondent burden, response efficiency, scale 

consistency, and questionnaire clarity (DeVellis, 2012; Noar, 2003; Vaske, 2008). 
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Table 3.7. Instrumentation items within the Awareness of Water Level Impacts construct  

Low water levels in Lake Erie 

An increase in boat propellers & boat keels striking the bottom 

A decrease in water levels around docks 

Beaches becoming larger and extending further into the lake 

An increase in shoreline erosion   

More boats and docks resting on dirt/mud than in past years 

An increase in the exposed dirt/mud along the shoreline 

A decrease in water levels within marinas 

An increase in navigational hazards   

Lake Erie experiencing record low water levels  

Some boat ramps closed or unusable due to low water levels 
*To what extent are you aware of changes in water levels within the PA section of Lake Erie today or within the last 

few years? 

Table 3.8. Instrumentation items within the Awareness of Water Quality Impacts construct  

Poor water quality in Lake Erie 

An increase in the number of harmful algal blooms   

A decrease in fish populations 

An increase in foul smelling water 

Lake Erie experiencing record poor water quality standards 

An increase in the number of beach closures  

A decrease in the number of annual fish allowed to be consumed from Lake Erie 

Areas within the lake becoming inaccessible due to poor water quality  

Some marinas closed or unusable due to poor water quality 
*To what extent are you aware of changes in water quality within the PA section of Lake Erie today or within the 

last few years? 

 

Coping Mechanisms ï Behavioral and Cognitive  

The coping construct used in this dissertation was developed by Lazarus and Folkman 

(1984) for use in the field of social psychology. Originally this coping assessment tool consisted 

of a coping óchecklistô aimed at evaluating coping responses to general life stressors. However, 

while this original conceptualization was successful in addressing general, daily, or life altering 

stressors, it required content modification for application within a recreational and natural 

resource context (Miller & McCool, 2003; Schneider & Hammitt, 1995). Schneider and Hammitt 

(1995), Miller (1997) and ultimately Miller and McCool (2003) adapted the original coping 

construct to include several relevant recreational components of both behavioral and cognitive 
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coping mechanisms. While different items are used in this study than originally postulated by 

Lazarus and Folkman (1984), the general technique and ensuing analysis of coping mechanisms 

is consistent with their method (Miller, 1997; Miller & McCool; 2003; Schneider & Hammitt, 

1995).  

WBOR visitors were asked to indicate the extent to which 21 coping statements 

described their response to the environmental detractors which they encountered (e.g., water 

levels or water quality). Overall, these coping statements represented the two general or 

aggregate domains of cognitive and behavioral coping. Within these two cognitive and 

behavioral domains, seven individual coping sub-domains existed (i.e., three items per sub-

domain). The domain of cognitive coping contains: 1) product-shift, and 2) rationalization. The 

domain of behavioral coping contains: 3) resource substitution, 4) activity substitution, 5) 

temporal substitution, 6) absolute displacement, and 7) direct action.  

These coping mechanisms were grouped and analyzed in two separate ways. First, the 

seven individual sub-domains of coping (e.g., product-shift, rationalization, resource 

substitution, activity substitution, temporal substitution, absolute displacement, direct action) 

were assessed at the individual level. The purpose of these individual assessments was to 

determine the extent each individual coping mechanism was employed by WBOR visitors within 

a descriptive context.  

Next, the two cognitive coping sub-domains (e.g. product-shift and rationalization) were 

combined to form one summated cognitive coping domain index, while the five behavioral 

coping sub-domains (e.g., resource substitution, activity substitution, temporal substitution, 

absolute displacement, direct action) were also combined to form a separate summated 

behavioral coping domain index. The coping literature notes that while these two domains are 
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conceptually separate, they often performed interdependently and worked together to form the 

overall coping process (Lazarus, 2000; Schuster, Hammitt, & Moore, 2006). Lazarus (2000, p. 

699) noted it can be a ñstrategic mistakeò to pit cognitive and behavioral coping constructs 

against one another. The creation of these two separate indexes allowed for parsimonious 

exploration into the extent that both cognitive and behavioral coping constructs were employed 

by WBOR visitors. 

Respondents were asked to indicate the extent to which each coping statement described 

their response that day (or within the last few years) to low water levels or poor water quality on 

Lake Erie. Respondents rated these coping items using a seven-point Likert-type scale (1= does 

not describe, 7= describes very well). A seven-point Likert-type scale was selected to adhere to 

statistical standards pertaining to scale sensitivity, resulting variance, respondent burden, 

response efficiency, scale consistency, and questionnaire clarity (DeVellis, 2012; Noar, 2003; 

Vaske, 2008). This coping mechanism assessment allowed for the measurement of both the 

employment of coping options and the theoretical value of coping as a mediator to overall 

satisfaction in a recreation setting (Miller & McCool, 2003). Each of the coping items utilized 

within this construct are displayed on the next page (Table 3.9 and Table 3.10). 
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Table 3.9. Instrumentation domains within the Cognitive Coping construct  

Product Shift 

Decided that, for the PA section of Lake Erie, water levels/ water quality were where they should be. 

Realized that the low water levels/ poor water quality you experienced were really acceptable after all. 

Told yourself it was unreasonable to expect that things should have been different within the PA 

section of Lake Erie. 

Rationalization 

Told yourself that low water levels/ poor water quality were actually a symptom of some larger 

problem. 

Told yourself to continue on as if nothing has happened. 
Told yourself that there was nothing you could do about it, so you just enjoyed the experience for what it 

was. 

*Please read each item below and indicate the extent to which the statement describes your response today or within 

the last few years to low water levels/ poor water quality on Lake Erie. 

 

Table 3.10. Instrumentation domains within the Behavioral Coping construct  

Resource Substitution 

Decided that you would avoid a certain area of Lake Erie because of low water levels/ poor water 

quality. 

Decided you would come back to the PA section of Lake Erie at the same time, but would visit a 

different area of the lake to avoid low water levels/ poor water quality. 

Realized that visiting different areas of the PA section of Lake Erie would allow you to avoid low 

water levels/ poor water quality. 

Activity Substitution 

Realized that doing some activity other than [primary activity] on Lake Erie would allow you to avoid 

low water levels/ poor water quality. 

Decided [primary activity] is no longer important to you because of low water levels/ poor water 

quality. 

Planned to do other things besides [primary activity] to avoid low water levels/ poor water quality. 

Temporal Substitution 

Decided that, if you visited the PA section of Lake Erie in the future, visiting during a different season 

would help you avoid low water levels/ poor water quality. 

Realized that you could avoid low water levels/ poor water quality in the future by visiting this area at a 

different time. 

Decided that, if you visited the PA section of Lake Erie in the future, visiting during a different time of 

day would help you avoid low water levels/ poor water quality. 

Absolute Displacement 

Decided to never [primary activity] again because of low water levels/ poor water quality. 

Planned to leave the PA section of Lake Erie because of low water levels/ poor water quality. 

Planned to never visit the PA section of Lake Erie again because of low water levels/ poor water 

quality. 

Direct Action 

Decided to talk to someone who could do something about low water levels/ poor water quality. 

Talked with other members of your group about low water levels/ poor water quality. 

Decided to talk with Lake Erie authorities about low water levels/ poor water quality. 

*Please read each item below and indicate the extent to which the statement describes your response today or within 

the last few years to low water levels/ poor water quality on Lake Erie. 
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Outcomes- Overall Satisfaction  

The single item overall visitor satisfaction measurement applied in this study as a 

measure of overall outcomes has been developed and empirically tested within an outdoor 

recreation context for over fifty years (Absher et al., 1996; Bultena & Klessig, 1969; Bolton & 

Drew, 1991; Burns, 2000; Burns, Graefe, & Absher, 2003; LaPage & Bevins, 1981; Manning, 

2011; Stankey, 1973). Specifically, within the context of the stress-coping framework, the 

employment of single item overall satisfaction scales has been utilized by a multitude of 

researchers, as they have been empirically demonstrated to be an appropriate indicator of 

outcomes (Pfaffenbach, Zinn & Dawson, 2003; Propst, Schuster & Dawson, 2009; Schuster et 

al., 2006; Williams, 1989). WBOR visitors were asked to indicate their level of satisfaction with 

regard to their entire trip that day on a six point Likert-type scale (1= poor, 2= fair, 3= good, 4= 

very good, 5= excellent, and 6= perfect). This single item overall satisfaction measure paralleled 

other studies. 

Data Analysis 

Data were analyzed utilizing Statistical Packages for the Social Sciences (SPSS) version 

21.0. This analytical data analysis software is common in the social sciences. The .05 

significance level was used to test all of the hypothesized research questions. Subsequently, data 

were cleaned and outliers removed from the database. The following analyses were conducted to 

address each individual research question: 

To address research questions R1, R2, and R3 frequencies, measures of central tendencies 

(e.g., mean and standard deviation), and valid percentages were used. Within research question 

R1 both single item and multi-item scales were used to assess the overall and individual extent to 

which WBOR visitors were aware of environmental detractor impacts. For research question R2 
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a single item scale was used to assess the overall extent to which WBOR visitors were impacted 

by environmental detractors. As previously mentioned, the coping mechanisms within research 

question R3 were addressed in two separate ways. First the two overarching coping domains 

were analyzed: cognitive coping and behavioral coping. Next, the seven individual coping sub-

domains were separately analyzed.  

To address research questions R4, R5, and R6 a series of multiple regressions were used to 

form two separate a priori theory driven or ófullô path models (i.e., one for water quality and one 

for water levels) (Figure 3.2). The purpose of these ófullô path models was to explore the 

hypothesized relationships between personal factors (i.e., recreation experience preferences, 

place of residence, and experience use history), appraisals of environmental detractors (i.e., 

awareness of water level impacts or awareness of water quality impacts), coping mechanisms 

(i.e., cognitive and behavioral) and outcomes (i.e., satisfaction). Moreover, these theory driven 

ófullô path models account for both significant and non-significant variables. The last portion of 

data analysis in Chapter Four assessed the ófinalô path models which included only significant 

contributing variables 

The path modeling process entailed running a series of multiple regression operations. 

The purpose of these multiple regressions was to evaluate the constructs and the underlying 

relationships between these constructs. Multiple regression path modeling was selected as it 

establishes a designated path or direction of relationships and provides estimates of the 

magnitude and significance of hypothesized causal relationships between variables. It is 

important to note this type of multiple regression path modeling represented a recursive system. 

This meant no feedback loops or reciprocal linkages were present within the model as the 

majority of parks and recreation literature assume causation is recursive or one-way (Vaske, 
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2008). As noted in past coping research, path modeling is a useful tool to assess the multiple 

associations among detractors and coping responses (Miller & McCool, 2003).  
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Chapter 4. RESULTS 
 

 This chapter discusses the results of findings for water-based outdoor recreation (WBOR) 

visitors along the Pennsylvania coastline of Lake Erie. There were three distinct purposes of this 

study. The first purpose was to examine visitor perceptions of two individual environmental 

detractors: 1) water levels and 2) water quality. The second purpose was to investigate the coping 

mechanisms (both behavioral and cognitive) visitors employed when confronted with 

environmental detractors. The final purpose was to examine two a priori theoretical models of 

environmental detractors (i.e., water levels and water quality) using an adaptation of Lazarus and 

Folkman (1984) stress-coping framework. Constructs tested in these models were: 1) personal 

factors (i.e., REP- nature, REP- challenge seeking, place of residence, EUH- frequency of 

participation, and EUH- length of participation), 2) appraisals (i.e., awareness of water level 

impacts or awareness of water quality impacts), 3) coping responses (i.e., behavioral coping and 

cognitive coping), and 4) outcomes (i.e., overall satisfaction).  

 The results of this study are organized and presented in the order of the research 

questions provided in Chapter One of this dissertation. Prior to addressing the research questions, 

descriptions of the sample are presented, including response rates, socio-demographics, trip 

characteristic profiles, and overall experience quality. Next, reliability analyses of the construct 

domains and sub-domains used in the evaluation are presented. After that, research question one, 

two, and three are then addressed using measures of central tendencies (e.g., mean and standard 

deviation), and valid percentages. Next, research questions four, five, and six are examined using 

multiple regressions and path analyses. Lastly, the significant findings related to two finalized 

path models (i.e., water levels and water quality) which include only significant contributing 

variables are presented.     
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 The two environmental detractors (i.e., water levels and water quality) are discussed 

concurrently within each component of this chapter. While both the water level (n= 282) and 

water quality (n= 284) sub-samples were collected separately, the side-by-side presentation of 

their individual data are intended to prevent confusion within the document and allow for 

simultaneous comparison within each section. Whenever possible, both the water level sub-

sample and the water quality sub-sample data are presented within the same tables to help 

compare results. This ensuing chapter reports the results from the data analysis of the study. 

Description of the Sample 

Response Rate  

 For the overall sample, 612 WBOR visitors were approached and 566 visitors consented 

to the research and completed the on-site questionnaire for an overall response rate of 92.4%. 

When broken down within the two individual survey versions (e.g., water level sub-sample and 

water quality sub-sample), 303 water level surveys were attempted yielding 282 completed 

surveys (93.0% response rate), and 309 water quality survey were attempted yielding 284 

completed surveys (91.9% response rate). Table 4.1 below presents the participation in the study 

by survey version sub-sample.  

Table 4.1. Participation in the Study by Survey Version Sub-Sample 

Survey Version  Attempted Interviews 

(n) 

Completed Interviews 

(n) 

Response 

Rate (%) 

Water Level Sub-Sample 303 282 93.0 

Water Quality Sub-Sample 309 284 91.9 

Total 612 566 92.4 

 

Socio-Demographic and Trip Characteristic Description  

 Socio-demographic and trip characteristic data from both sub-samples were collected and 

a description of the findings are illustrated in Table 4.2. For the WBOR visitors who participated 
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in the water level sub-sample (n= 282), ages ranged from 18 to 87, with a mean age of 49.2 years 

old. The gender of this sample indicated nearly three-fourths of visitors (74.1%) were male and 

one-quarter of the sample (25.9%) were female. An examination of trip characteristics showed 

the vast majority of individuals (95.4%) were repeat visitors. Recreationists were only able to 

qualify as a repeat visitor if they had ever engaged in WBOR activities within the Pennsylvania 

coastal section of Lake Erie in the past.  

Those water level sub-sample visitors who indicated their status as a repeat visitor were 

then asked a series of follow-up questions pertaining to their experience use history (EUH) with 

their primary activity in the area. On average, visitors in the water level sub-sample noted they 

spent 4.9 hours during each visit, 7.6 days per month, 35.5 days per year, and 17.3 total years 

engaged in their primary WBOR activity. Through analysis of zip code information, it was 

determined a large majority (90.1%) of visitors were Pennsylvania residents and the average 

distance traveled for all visitors (including both Pennsylvania and non-Pennsylvania residents) to 

the Lake Erie coastline was 39.7 miles.  

 For the WBOR visitors who participated in the water quality sub-sample (n= 284) ages 

ranged from 19 to 81, with a mean age of 50 years old (Table 4.2). The gender for this sample 

indicated more than two-thirds of visitors (70.8%) were male and just under one-third of the 

sample (29.2%) were female. An examination of trip characteristics determined the vast majority 

of individuals (92.3%) were repeat visitors. Repeat visitors were asked a series of EUH follow-

up questions and indicated on average they spent 5.0 hours during each visit, 7.0 days per month, 

32.5 days per year, and 19.0 total years engaged in their primary WBOR activity.  
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Zip code examination determined a majority of water quality sub-sample respondents 

(87.0%) were Pennsylvania residents and the average distance traveled for all visitors (including 

both Pennsylvania and non-Pennsylvania residents) to the Lake Erie coastline was 50.4 miles.  

Finally, data pertaining to the average distance traveled was important as the place of 

residence variable applied later in this dissertation was created based on these findings. Visitors 

within the water level sub-sample indicated an average travel distance of 39.7 miles and visitors 

within the water quality sub-sample indicated an average travel distance of 50.4 miles (Table 

4.2). The mean travel distances for both sub-samples were then averaged together (i.e., 45 miles). 

Based on all respondentsô average travel distances (45 miles), visitors within both sub-samples 

were dichotomously segmented into two groups: 1) local visitors, and 2) non-local visitors. Local 

visitors were identified as individuals traveling less than 45 miles to the survey site. More than 

two-thirds of the water level sub-sample (70.5%) and the majority of the water quality sub-

sample (78.2%) were categorized as local visitors. Non-local visitors were recognized as 

respondents traveling 45 miles or more to the survey site. 

Overall Experience Quality Description  

A single item overall visitor satisfaction measurement was applied in this study as a 

measure of overall experience quality. WBOR visitors were asked to indicate how satisfied they 

were with their overall trip to the Pennsylvania coastal section of Lake Erie that day, on a scale 

from one to six, with six representing the most satisfied rating. Overall, respondents within both 

sub-samples indicated their satisfaction levels were very high (Table 4.3).  

For visitors within the water level sub-sample, nearly one-third (29.8%) of respondents 

noted the overall quality of their experience day was perfect (Table 4.3). Further, almost three-

fifths of visitors (59.2%) conveyed an overall satisfaction level of either five or six out of six.  
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Satisfaction results were also comparatively high for the water quality sub-sample with 

more than one-fourth (25.2%) of respondents assessing their overall quality of their experience 

that day as perfect (Table 4.3). Moreover, more than half of the sample (50.2%) felt their overall 

satisfaction level was either perfect or excellent.        

Table 4.2. Socio-Demographic and Trip Characteristic Profile of Respondents by Sub-Sample   

 Water Level  

Sub-Sample 

Water Quality  

Sub-Sample 

Variable N % or M (SD) N % or M (SD) 

Age 282 49.2 (13.6) 284 50.0 (12.6) 

     

Gender     

Male  209 74.1% 201 70.8% 

Female  73 25.9% 83 29.2% 

     

First Time vs. Repeat Visitor      

First Time 13 4.6% 22 7.7% 

Repeat Visitor  269 95.4% 262 92.3% 

     

Experience Use History      

Hours per trip   265 4.9 (2.0) 257 5.0 (2.2) 

Days per month  256 7.6 (4.4) 252 7.0 (4.7) 

Days per year  262 35.5 (26.8) 256 32.5 (30.1) 

Total years  268 17.3 (13.7) 259 19.0 (14.7) 

     

Residence Status     

Pennsylvania resident  254 90.1% 247 87.0% 

Non-Pennsylvania resident 28 9.9% 37 13.0% 

     

Distance Traveled- Number of miles      

Mean 274 39.7_(54.0) 270 50.4 (64.1) 

     

Place of Residence     

Local visitor (0-45 miles) 215 78.2% 191 70.5% 

Non-local visitors (46+ miles) 60 21.8% 80 29.5% 

Note. Percentages may not equal 100 because of rounding. 

Table 4.3. Overall Satisfaction Rating for Water Level and Water Quality Sub-Samples  

Sub-Sample 
(1) 

Poor 

(2) 

Fair 

(3) 

Good 

(4) 

Very Good 

(5) 

Excellent 

(6) 

Perfect 

Scale  

Mean (SD) 

Water Level 2.5% 5.3% 7.8% 25.2% 29.4% 29.8% 4.63 (1.26) 

Water Quality 1.1% 6.0% 13.7% 19.0% 25.0% 25.2% 4.67 (1.30) 

Note. Percentages may not equal 100 because of rounding.  
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Reliability Analysis of Scale Development and Study Constructs 

 Scale reliabilities of the constructs pertinent to evaluation were assessed by analyzing 

their internal consistency using Cronbachós alpha scores for each of the constructs. Within this 

study, three overarching constructs were subjected to reliability analyses: 1) personal factors 

(i.e., REP- nature, REP- challenge seeking, and EUH- frequency of participation), 2) appraisal 

(i.e., awareness of water level impacts or awareness of water quality impacts), and 3) coping 

mechanisms (i.e., behavioral coping and cognitive coping). Al l three of these constructs were 

conceptualized and tested as antecedents to overall satisfaction. Moreover, each of these 

constructs have been empirically tested, validated, and employed in previous outdoor recreation 

research. The majority of the constructs had adequate (Ŭ > .60) to good reliability (Ŭ > .80) 

(Vaske, 2008). 

Personal Factors- Recreation Experience Preferences  

 The personal factors of enjoyment of nature and challenge seeking were measured using 

the recreation experience preference (REP) scale. Using a three item enjoyment of nature scale, 

Driver et al. (1996) reported an alpha coefficient of .82 while Tseng (2009) reported an alpha 

coefficient of .58. Further, using a four item challenge seeking scale, Sutton and Ditton (2005) 

reported an alpha coefficient of .80 while Tseng (2009) reported an alpha coefficient of .77 with 

the same scale.  

 The adaptations of Sutton and Dittonôs (2005), Driver et al. (1996), and Tsengôs (2009) 

REP- challenge seeking and REP- nature scales used in this study were found to have adequate 

reliabilities consistent with past research. REP- challenge seeking had a reliability of .91 for the 

water level sub-sample (Table 4.4) and .89 for the water quality sub-sample (Table 4.5). The 

alpha coefficients could not be improved by removing any individual items; hence, all three 
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items were retained in the creation of each scale. The average challenge seeking score for the 

water level sub-sample was 5.6 (on a seven-point scale), and 5.4 (on a seven-point scale) for the 

water quality sub-sample, which is consistent with Sutton and Dittonôs (2005) and Tsengôs 

(2009) findings among WBOR visitors (Table 4.4 and Table 4.5).  

Table 4.4. Reliability Analysis for REP Challenge Seeking - Water Level Sub-Sample 

Itema Item Mean (SD) Ŭ if Item Deleted Cron. Ŭ Scale Mean (SD) 

For the challenge or sport 5.6 (1.8) .88 .91 5.6 (1.7) 

To develop your skills 5.5 (1.7) .83   

To test your abilities 5.5 (1.7) .90   
añPlease look over the list and rate how important each benefit is to you as a reason for visiting this particular area 

within the Pennsylvania section of Lake Erie.ò (1= Not at all Important to 7= Extremely Important) 

 

Table 4.5. Reliability Analysis for REP Challenge Seeking - Water Quality Sub-Sample 

Itema Item Mean (SD) Ŭ if Item Deleted Cron. Ŭ Scale Mean (SD) 

For the challenge or sport 5.4 (2.1) .85 .89 5.4 (1.8) 

To develop your skills 5.4 (2.0) .83   

To test your abilities 5.5 (2.0) .84   
añPlease look over the list and rate how important each benefit is to you as a reason for visiting this particular area 

within the Pennsylvania section of Lake Erie.ò (1= Not at all Important to 7= Extremely Important) 

 The REP- nature scale had a reliability of .69 for the water level sub-sample (Table 4.6) 

and .75 for the water quality sub-sample (Table 4.7). Within the water level sub-sample, it 

should be noted the alpha coefficient could have been slightly improved (i.e., .70) with the 

removal of the item to view the wildlife. However, the author decided to retain the item to 

preserve the face validity of the scale as the increase in the alpha coefficient was negligible (i.e., 

.01). Hence, all three items were retained. For the water level sub-sample the alpha coefficient 

could not be improved by removing any individual items; thus, all three items were kept in the 

creation of the scale. The average nature score for the water level sub-sample was 6.5 (on a 

seven-point scale), and 6.4 (on a seven-point scale) for the water quality sub-sample, which was 

consistent with Driver et al. (1996) and Tsengôs (2009) findings among WBOR visitors (Table 

4.6 and Table 4.7). 
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Table 4.6. Reliability Analysis for REP Nature - Water Level Sub-Sample 

Itema Item Mean (SD) Ŭ if Item 

Deleted 

Cron. Ŭ Scale Mean 

(SD) 

To be where things are natural 6.6 (1.1) .61 .69 6.5 (1.0) 

To view the wildlife  6.3 (1.6) .70   

To enjoy the scenery  6.6 (1.2) .51   
añPlease look over the list and rate how important each benefit is to you as a reason for visiting this particular area 

within the Pennsylvania section of Lake Erie.ò (1= Not at all Important to 7= Extremely Important) 

Table 4.7. Reliability Analysis for REP Nature - Water Quality Sub-Sample 

Itema Item Mean (SD) Ŭ if Item 

Deleted 

Cron. Ŭ Scale 

Mean (SD) 

To be where things are natural 6.5 (1.3) .74 .75 6.4 (1.2) 

To view the wildlife  6.3 (1.6) .56   

To enjoy the scenery  6.5 (1.5) .66   
añPlease look over the list and rate how important each benefit is to you as a reason for visiting this particular area 

within the Pennsylvania section of Lake Erie.ò (1= Not at all Important to 7= Extremely Important) 

 

Personal Factors- Experience Use History  

 In this study, the personal factors of experience use history (EUH) were individually 

measured within two variables: 1) EUH- frequency of participation, and 2) EUH- length of 

participation. Only EUH- frequency of participation was a multi-item index. Thus, only this one 

EUH variable warranted internal consistency analysis within this section. Using a two item 

frequency of participation scale, Nelb and Schuster (2008) reported an alpha coefficient of .65 

while Schreyer et al., (1984) found similar results.   

 By applying a z-score transformation, the two items within EUH- frequency of 

participation were combined to create a summative standardized index consistent with other 

studies using these EUH measures (Hammitt & McDonald, 1983; Schreyer, 1981; Schreyer, 

Lime & Williams; 1984). The adaptations of Brownelee (2012), Altschuler et al. (2014), 

Schreyer et al. (1984) and Nelb and Schusterôs (2008) EUH- frequency of participation scales 

employed in this study were found to have adequate reliabilities consistent with past research. 

EUH- frequency of participation had a reliability of .72 for the water level sub-sample (Table 

4.8) and .79 for the water quality sub-sample (Table 4.9). Due to the inclusion of only two items 
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within the index, the alpha coefficients could not be improved by removing any individual items; 

hence, both items were retained in the creation of each scale.  

Table 4.8. Reliability Analysis for EUH Frequency of Participation - Water Level Sub-Sample 

Items Item Mean (SD)a Ŭ if Item 

Deleted 

Cron. Ŭ Scale Mean 

(SD)a 

Days in the last monthb .02 (1.0) N/A .72 .10 (0.9) 

Days in the last yearc -.03 (1.0) N/A   
aMeans and standard deviations based off of standardized values created with z-score transformation procedures 
bñIncluding today, how many days in the last month (30 days) have you used the PA section of Lake Erie for 

[primary activity]?ò 
cñIncluding today, how many days in the last year (12 months) have you used the PA section of Lake Erie for 

[primary activity]?ò 

 

Table 4.9. Reliability Analysis for EUH Frequency of Participation - Water Quality Sub-Sample 

Items Item Mean (SD)a Ŭ if Item Deleted Cron. Ŭ Scale Mean 

(SD)a 

Days in the last monthb -.02 (1.0) N/A .79 -.05 (1.1) 

Days in the last yearc -.04 (0.9) N/A   
aMeans and standard deviations based off of standardized values created with z-score transformation procedures 
bñIncluding today, how many days in the last month (30 days) have you used the PA section of Lake Erie for 

[primary activity]?ò 
cñIncluding today, how many days in the last year (12 months) have you used the PA section of Lake Erie for 

[primary activity]?ò  
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Appraisal of Environmental Detractors ïAwareness of Impacts   

The appraisal of environmental detractors was measured using an awareness of impacts 

scale. Using a five-item awareness of impacts scale, Brownlee et al. (2014) reported an alpha 

coefficient of .91. The adaptation of the Brownlee et al. (2014) scale employed within this study 

had a reliability of .95 for the water level sub-sample (Table 4.10) and .93 for the water quality 

sub-sample (Table 4.11). These findings were consistent with the reliabilities reported by 

Brownlee et al., (2014).  

The alpha coefficient for the water level sub-sample could not be improved by removing 

any individual items; hence, all eleven items were retained. Within the water quality sub-sample, 

the alpha coefficient could have been slightly improved (i.e., .94) with the removal of an 

increase in the number of harmful algal blooms. However, the author decided to retain the item 

to preserve the face validity of the scale as the increase in the alpha coefficient was negligible 

(i.e., .01). Thus, all nine items were included in the creation of the scale. The average awareness 

of water level impacts for the water level sub-sample was 2.6 (on a seven-point scale). The 

average awareness of water quality impacts for the water quality sub-sample was 3.2 (on a 

seven-point scale). Both of these mean scores were slightly lower than Brownlee et al. (2014) 

findings among WBOR visitors (Table 4.10 and Table 4.11). 
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Table 4.10. Reliability Analysis for Awareness of Water Level Impacts-Water Level Sub-Sample 

Items Includeda 

Item  

Mean  

(SD) 

Ŭ if Item 

Deleted 

Cron. 

Ŭ 

Scale 

Mean 

(SD) 

An increase in shoreline erosion   2.8 (1.9) .95 .95 2.6  
An increase in the exposed dirt/mud along the shoreline 2.8 (1.9) .94  (1.5) 
Low water levels in Lake Erie 2.7 (1.8) .95   
A decrease in water levels around docks 2.7 (1.8) .94   
A decrease in water levels within marinas 2.7 (1.9) .95   
Beaches becoming larger and extending further into the 

lake 
2.7 (1.9) .94   

An increase in navigational hazards   2.5 (1.7) .95   
Some boat ramps closed or unusable due to low water 

levels 
2.4 (1.7) .94   

More boats and docks resting on dirt/mud than in past 

years 
2.4 (1.7) .94   

An increase in boat propellers & boat keels striking the 

bottom 
2.4 (1.6) .94   

Lake Erie experiencing record low water levels  2.3 (1.6) .95   
añTo what extent are you aware of changes in water levels within the PA section of Lake Erie today or within the 

last few years?ò (1= Completely Disagree to 7= Completely Agree) 

 
Table 4.11. Reliability Analysis for Awareness of Water Quality Impacts-Water Quality Sub-Sample 

Items Includeda 

Item  

Mean  

(SD) 

Ŭ if Item 

Deleted 

Cron. 

Ŭ 

Scale 

Mean 

(SD) 

An increase in the number of harmful algal blooms   4.2 (2.2) .94 .93 3.2 
A decrease in fish populations 3.3 (2.0) .93  (1.7) 
An increase in the number of beach closures  3.2 (2.2) .93   
A decrease in the number of annual fish allowed to be 

consumed from Lake Erie 
3.2 (2.0) .93   

An increase in foul smelling water 3.2 (2.2) .93   
Poor water quality in Lake Erie 2.9 (2.1) .93   
Areas within the lake becoming inaccessible due to poor 

water quality  
2.9 (2.1) .92   

Lake Erie experiencing record poor water quality 

standards 
2.7 (2.0) .92   

Some marinas closed or unusable due to poor water 

quality 
2.6 (2.0) .92   

añTo what extent are you aware of changes in water quality within the PA section of Lake Erie today or within the 

last few years?ò (1= Completely Disagree to 7= Completely Agree) 
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Coping Mechanisms- Cognitive Coping and Behavioral Coping 

The coping construct used in this study was initially developed by Lazarus and Folkman 

(1984), but had since been updated and modified for application within a recreational and natural 

resource context. Using a 21 item coping scale, Miller and McCool (2003) reported alpha 

coefficients ranging from .37 to .78. The adaptation of the Miller and McCool (2003) coping 

scale employed within this study yielded a cognitive coping reliability of .71 and a behavioral 

coping reliability of .77 for the water level sub-sample (Table 4.12 and Table 4.14). For the 

water quality sub-sample, the coping scale had a reliability of .76 for cognitive coping and .80 

for behavioral coping (Table 4.13 and Table 4.15). These findings were consistent with the 

reliabilities reported by Miller and McCool (2003).   

With regard to the water level sub-sample, the reliability analysis of the cognitive coping 

domain with all six items produced a marginal alpha coefficient of .65 (Table 4.12). However, 

the óalpha if item deletedô for the two items told yourself that low water levels were actually a 

symptom of some larger problem (i.e., .69) and decided that, for the PA section of Lake Erie, 

water quality was what it should be (i.e., .71) were significantly higher. As a result, those two 

items were removed from the cognitive coping domain. With the four remaining items, the 

cognitive coping scale for the water level sub-sample achieved an alpha coefficient of .71 and 

had a mean score of 3.8 (on a seven-point scale) which were similar to Miller & McCoolôs 

(2003) findings.  

The reliability analysis of the behavioral coping domain for the water level sub-sample 

with all 14 items yielded an acceptable alpha coefficient of .77 (Table 4.14). The alpha 

coefficient could have been slightly improved with the removal of two items: 1) decided to talk 

to someone who could do something about low water levels (i.e., .77), and 2) decided to talk with 
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Lake Erie authorities about low water levels (i.e., .77). However, the author decided to keep the 

two items to preserve the face validity of the scale as the increase in the alpha coefficient was 

negligible. All 14 items were retained for the behavioral coping scale for the water level sub-

sample and the mean score of 2.4 (on a seven-point scale) was slightly lower than Miller & 

McCoolôs (2003) findings.  

For the water quality sub-sample, the reliability analysis of the cognitive coping domain 

with all six items produced a marginal alpha coefficient of .64 (Table 4.13). Yet, the óalpha if 

item deletedô for the two items told yourself that poor water quality was actually a symptom of 

some larger problem (i.e., .72) and decided that, for the PA section of Lake Erie, water quality 

was what it should be (i.e., .76) were significantly higher. As a result, the two items were 

removed from the cognitive coping domain. With the four remaining items, the cognitive coping 

scale for the water quality sub-sample achieved an alpha coefficient of .76 and had a mean score 

of 3.3 (on a seven-point scale) which were similar to Miller & McCoolôs (2003) findings.  

Finally, the reliability analysis of the behavioral coping domain for the water quality sub-

sample with all 14 items produced an acceptable alpha coefficient of .80 (Table 4.15). The alpha 

coefficient could have been somewhat improved with the removal of the item decided to talk to 

someone who could do something about poor water quality (i.e., .81). However, the author 

decided to retain the item to preserve the face validity of the scale as the increase in the alpha 

coefficient was deemed negligible. All 14 items were used in the creation of the behavioral 

coping scale for the water quality sub-sample and the mean score of 2.7 (on a seven-point scale) 

was slightly lower than Miller & McCoolôs (2003) findings.  
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Table 4.12. Reliability Analysis for Cognitive Coping Mechanisms ï Water Level Sub-Sample 

Items Includeda 
Item  

Mean  

(SD) 

Ŭ if 

Item 

Deleted 

Cron. 

Ŭ 

Scale 

Mean 

(SD) 
Told yourself to continue on as if nothing has happened 4.4 (1.9) .67 .71 

3.8 

(1.5) 

Told yourself that there was nothing you could do about it, 

so you just enjoyed the experience for what it was 
3.9 (2.1) .57   

Realized that the low water levels you experienced were 

really acceptable after all 
3.7 (2.0) .66   

Told yourself it was unreasonable to expect that things 

should have been different within the PA section of Lake 

Erie. 

3.1 (2.0) .69   

añPlease read each item below and indicate the extent to which the statement describes your response today or within 

the last few years to low water levels on Lake Erieò (1= Does Not Describe to 7= Describes Very Well) 

 

Table 4.13. Reliability Analysis for Cognitive Coping Mechanisms ï Water Quality Sub-Sample 

Items Includeda 
Item  

Mean  

(SD) 

Ŭ if 

Item 

Deleted 

Cron. 

Ŭ 

Scale 

Mean 

(SD) 
Told yourself to continue on as if nothing has happened 4.1 (2.3) .67 .76 

3.3 

(1.6) 

Told yourself that there was nothing you could do about it, 

so you just enjoyed the experience for what it was 
3.9 (2.2) .72   

Realized that the poor water quality you experienced was 

really acceptable after all 
2.7 (1.8) .69   

Told yourself it was unreasonable to expect that things 

should have been different within the PA section of Lake 

Erie. 

2.4 (1.8) .74   

añPlease read each item below and indicate the extent to which the statement describes your response today or within 

the last few years to poor water quality on Lake Erieò (1= Does Not Describe to 7= Describes Very Well) 
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Table 4.14. Reliability Analysis for Behavioral Coping Mechanismsï Water Level Sub-Sample 

Items Includeda 

Item  

Mean  

(SD) 

Ŭ if 

Item 

Deleted 

Cron. 

Ŭ 

Scale 

Mean 

(SD) 

Decided to talk to someone who could do something about 

low water levels 
4.1 (2.1) .77 .77 

2.4 

(0.8) 

Talked with other members of your group about low water 

levels 
3.4 (2.2) .76   

Decided to talk with Lake Erie authorities about low water 

levels 
3.2 (2.1) .77   

Decided that you would avoid a certain area of Lake Erie 

because of low water levels 
3.2 (2.2) .76   

Decided you would come back to the PA section of Lake 

Erie at the same time, but would visit a different area of the 

lake to avoid low water levels 

2.9 (2.0) .75   

Realized that visiting different areas of the PA section of 

Lake Erie would allow you to avoid low water levels 
2.8 (2.0) .74   

Realized that doing some activity other than 

[fish/boat/beach] on Lake Erie would allow you to avoid low 

water levels 

2.5 (1.9) .75   

Realized that you could avoid low water levels in the future 

by visiting this area at a different time 
2.4 (1.9) .75   

Decided that, if you visited the PA section of Lake Erie in 

the future, visiting during a different season would help you 

avoid low water levels 

2.3 (1.7) .76   

Planned to do other things besides [fish/boat/beach] to avoid 

low water levels 
2.1 (1.6) .74   

Decided that, if you visited the PA section of Lake Erie in 

the future, visiting during a different time of day would help 

you avoid low water levels 

1.9 (1.3) .75   

Decided [fish/boat/beach] is no longer important to you 

because of low water levels 
1.7 (1.2) .75   

Planned to leave the PA section of Lake Erie because of low 

water levels 
1.4 (0.9) .76   

Decided to never [fish/boat/beach] again because of low 

water levels 
1.3 (0.8) .76   

Planned to never visit the PA section of Lake Erie again 

because of low water levels 
1.2 (0.6) .76   

añPlease read each item below and indicate the extent to which the statement describes your response today or within 

the last few years to low water levels on Lake Erieò (1= Does Not Describe to 7= Describes Very Well) 
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Table 4.15. Reliability Analysis for Behavioral Coping Mechanismsï Water Quality Sub-Sample 

Items Includeda 

Item  

Mean  

(SD) 

Ŭ if 

Item 

Deleted 

Cron. 

Ŭ 

Scale 

Mean 

(SD) 

Decided to talk to someone who could do something about 

poor water quality 
4.3 (2.2) .81 .80 

2.7 

(1.0) 

Decided that you would avoid a certain area of Lake Erie 

because of poor water quality 
3.7 (2.4) .79   

Talked with other members of your group about poor water 

quality 
3.6 (2.2) .79   

Decided to talk with Lake Erie authorities about poor water 

quality 
3.4 (2.2) .80   

Decided you would come back to the PA section of Lake 

Erie at the same time, but would visit a different area of the 

lake to avoid poor water quality 
3.4 (2.3) .78   

Realized that visiting different areas of the PA section of 

Lake Erie would allow you to avoid poor water quality 
3.3 (2.3) .78   

Realized that you could avoid poor water quality in the 

future by visiting this area at a different time 
2.6 (1.9) .79   

Realized that doing some activity other than 

[fish/boat/beach] on Lake Erie would allow you to avoid 

poor water quality 

2.5 (2.1) .79   

Decided that, if you visited the PA section of Lake Erie in 

the future, visiting during a different season would help you 

avoid poor water quality 
2.4 (1.9) .79   

Planned to do other things besides [fish/boat/beach] to avoid 

poor water quality 
2.4 (1.9) .79   

Decided that, if you visited the PA section of Lake Erie in 

the future, visiting during a different time of day would help 

you avoid poor water quality 
2.1 (1.5) .79   

Planned to leave the PA section of Lake Erie because of poor 

water quality 
1.9 (1.5) .79   

Decided to never [fish/boat/beach] again because of poor 

water quality 
1.7 (1.2) .80   

Decided [fish/boat/beach] is no longer important to you 

because of poor water quality 
1.7 (1.2) .80   

Planned to never visit the PA section of Lake Erie again 

because of poor water quality 
1.5 (1.0) .80   

añPlease read each item below and indicate the extent to which the statement describes your response today or within 

the last few years to poor water quality (PWQ) on Lake Erieò (1= Does Not Describe to 7= Describes Very Well) 
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Research Questions 

Research Question R1 

 This section addresses research question one regarding the extent WBOR visitors 

perceived environmental detractors (e.g., water levels and water quality) within the Pennsylvania 

coastal section of Lake Erie. Descriptive measures of central tendency (e.g., mean and standard 

deviation) as well as valid percentages are reported. The results of the descriptive analyses are 

presented in order of the research questions and sub-questions.   

Research question R1: To what extent do WBOR visitors report that they are aware of 

environmental detractors (e.g., water levels and water quality) on Lake Erie?  

 

Research sub-question R1a: How much overall change are visitors aware of?  

 The first measure was a single-item assessment of overall perceptions of change utilizing 

a seven-point scale. WBOR visitors were asked to report the extent to which they noticed 

changes in water levels or water quality within the Pennsylvania section of Lake Erie that day or 

within the last few years. WBOR visitorôs level of overall perception of change was measured on 

a scale from one to seven, with one representing no change and seven representing major change 

(Table 4.16 and Table 4.17).  

 For the water level sub-sample, visitors generally indicated their overall perception of 

water level change was relatively low, with a mean score of 2.4 (Table 4.16). Nearly one-third of 

visitors (32.3%) indicated they were aware of no changes in water levels. Yet more than two-

thirds of visitors (67.7%) indicated various levels of awareness towards water level changes. 

Further, less than one percent of WBOR visitors (0.7%) noted they perceived major changes in 

water levels within the Pennsylvania coastal section of Lake Erie.  
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Table 4.16. Overall Perceptions of Water Level Changes - Water Level Sub-Sample  

No  

Change 

 Major 

Change 

 

(1) (2) (3) (4) (5) (6) (7) M (SD) 

32.3% 21.6% 32.3% 5.7% 5.3% 2.1% 0.7% 2.4_(1.3) 
Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = No Change and 7 = Major Change 

 For the water quality sub-sample, visitors generally indicated their overall perception of 

water quality change was relatively low, with a mean score of 2.6 (Table 4.17). More than one-

third of visitors (39.1%) indicated they were aware of no changes in water quality. However, 

more than three-fifths of visitors (60.9%) indicated various levels of awareness towards water 

quality changes. Further, less than three percent of WBOR visitors (2.5%) noted they perceived 

major changes in water quality within the Pennsylvania coastal section of Lake Erie.  

Table 4.17. Overall Perceptions of Water Quality Changes - Water Quality Sub-Sample 

No  

Change 

 Major 

Change 

 

(1) (2) (3) (4) (5) (6) (7) M (SD) 

39.1% 9.5% 26.8% 13.0% 5.3% 3.9% 2.5% 2.6_(1.6) 
Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = No Change and 7 = Major Change  
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Research sub-question R1b: How aware are they of specific environmental detractor impacts?  

 The second measure of awareness was a multi-item assessment of specific impact 

perceptions using eleven individual items pertaining to water levels and nine individual items 

relating to water quality. WBOR visitors were asked to rate the extent they were aware of or had 

noticed specific impacts related to low water levels or poor water quality within the Pennsylvania 

section of Lake Erie that day or within the last few years. Visitorôs perceptions of specific 

environmental detractor impacts were measured on a scale from one to seven, with one 

representing complete disagreement with the statement and seven representing complete 

agreement with the statement (Table 4.18 and Table 4.19).  

 For the water level sub-sample, visitors generally reported their awareness of individual 

low water level impacts was relatively low, with associated mean scores ranging from 2.8 to 2.3 

(Table 4.18). It is important to note that nearly half of the sample disagreed they noticed each of 

the eleven low water level impact items. The importance of this critical finding is expanded upon 

in Chapter Five. Moreover, visitors reported they were the most aware of an increase in 

shoreline erosion (M= 2.8). Visitor also noted they were more aware of an increase in the 

exposed dirt/mud along the shoreline (M= 2.8), low water levels in Lake Erie (M= 2.7), and a 

decrease in water levels around docks (M= 2.7). The water level impact awareness item that 

received the lowest mean rating was Lake Erie experiencing record low water levels (M= 2.3). 
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Table 4.18. Awareness of Specific Water Level Impacts- Water Level Sub-Sample 

Variable Valid Percentages 
Item  

Mean (SD) 

 (1) (2) (3) (4) (5) (6) (7)  

An increase in shoreline erosion   39.3 11.7 16.3 14.8 3.5 7.8 6.6 2.8 (1.9) 

An increase in the exposed dirt/mud 

along the shoreline 
41.4 13.0 12.6 14.6 3.8 6.9 7.7 2.8 (1.9) 

Low water levels in Lake Erie 41.5 11.5 15.2 12.2 10.4 4.4 4.8 2.7 (1.8) 

A decrease in water levels around 

docks 
41.3 10.6 16.5 14.2 8.3 3.5 5.5 2.7 (1.8) 

A decrease in water levels within 

marinas 
42.9 11.6 12.7 16.6 6.6 3.5 6.2 2.7 (1.8) 

Beaches becoming larger and 

extending further into the lake 
42.4 14.1 12.9 15.7 3.5 3.9 7.5 2.7 (1.8) 

An increase in navigational hazards   42.5 11.9 18.3 14.3 6.0 4.8 2.4 2.5 (1.6) 

Some boat ramps closed or unusable 

due to low water levels 
47.6 11.4 12.2 18.9 3.1 2.4 4.3 2.4 (1.7) 

More boats and docks resting on 

dirt/mud than in past years 
46.8 11.2 15.2 16.0 4.4 4.0 2.4 2.4 (1.6) 

An increase in boat propellers & 

boat keels striking the bottom 
48.5 13.5 11.8 16.0 3.4 4.6 2.1 2.4 (1.6) 

Lake Erie experiencing record low 

water levels  
48.9 13.7 11.1 17.9 3.4 2.7 2.3 2.3 (1.5) 

Overall Index         2.6 (1.5) 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Completely Disagree and 7 = Completely Agree 

 

 For the water quality sub-sample, visitors generally reported their awareness of individual 

poor water quality impacts was moderate, with associated mean scores ranging from 4.2 to 2.6 

(Table 4.19). Once again it is important to note that the majority of the sample disagreed they 

noticed each of the nine poor water quality impact items. The significance of this finding is 

expanded upon in Chapter Five. Visitors reported they were by far the most aware of or noticed 

an increase in the number of harmful algal blooms (M= 4.2). Visitors also noted they were more 

aware of a decrease in fish populations (M= 3.3), an increase in the number of beach closures 

(M= 3.2), and a decrease in the number of annual fish allowed to be consumed from Lake Erie 

(M= 3.2). The water quality impact awareness item that received the lowest mean rating was 

some marinas closed or unusable due to poor water quality (M= 2.6). 
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Table 4.19. Awareness of Specific Water Quality Impacts- Water Quality Sub-Sample 

Variable Valid Percentages 

Item  

Mean 

(SD) 

 (1) (2) (3) (4) (5) (6) (7)  

An increase in the number of harmful 

algal blooms   
28.3 1.6 2.4 5.2 32.3 17.5 12.7 4.2_(2.1) 

A decrease in fish populations 37.3 2.0 4.3 25.5 16.9 5.9 8.2 3.3_(2.0) 

An increase in the number of beach 

closures  
42.6 2.3 1.2 22.5 15.9 5.4 10.1 3.2_(2.1) 

A decrease in the number of annual 

fish allowed to be consumed from 

Lake Erie 

39.0 3.6 2.4 28.5 12.4 6.4 7.6 3.2_(2.0) 

An increase in foul smelling water 43.1 2.6 2.2 20.2 17.2 4.1 10.5 3.2_(2.1) 

Poor water quality in Lake Erie 51.3 
---

- 
2.6 17.0 15.9 6.3 7.0 3.0_(2.1) 

Areas within the lake becoming 

inaccessible due to poor water quality  
50.0 2.6 2.6 12.7 20.9 3.7 7.5 2.9_(2.1) 

Lake Erie experiencing record poor 

water quality standards 
54.0 3.0 1.1 20.8 12.8 3.4 4.9 2.7_(1.9) 

Some marinas closed or unusable due 

to poor water quality 
55.2 0.8 2.7 22.2 10.7 1.9 6.5 2.6_(1.9) 

Overall Index        3.2 (1.7) 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Completely Disagree and 7 = Completely Agree 

 

Research Question R2 

 This section addresses research question two concerning the extent visitorsô WBOR 

activities were impacted by environmental detractors (e.g., water levels and water quality) within 

the Pennsylvania coastal section of Lake Erie. Descriptive measures of central tendency (e.g., 

mean and standard deviation) as well as valid percentages are reported. The results of the 

descriptive analyses are presented in order of the research questions.   

Research question R2: To what extent do WBOR visitors report that environmental detractors 

impact their outdoor recreation experiences or behaviors on Lake Erie?   

 This measure of impact was a single-item assessment of overall activity impact using a 

seven-point scale. Visitors were asked to report the extent to which water levels or water quality 

impacted their WBOR activity within the Pennsylvania section of Lake Erie that day or within 
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the last few years. Visitorsô level of overall activity impact was measured on a scale from 

negative three to positive three, with negative three representing a negative impact and positive 

three representing a positive impact (Table 4.20 and Table 4.21).  

 For the water level sub-sample, visitors generally indicated their primary WBOR activity 

was slightly negatively impacted by water levels, with a mean score of -0.3 (Table 4.20). 

However, it is important to note that more than half of the visitors (52.8%) indicated a stance of 

neutral, thus reporting their WBOR activity was neither positively nor negatively impacted by 

water levels. Yet more than one-third of visitors (36.5%) indicated their activity was negatively 

impacted by water levels. Further, only a small proportion (10.7%) of visitors reported that water 

levels positively impacted their WBOR activity within the Pennsylvania coastal section of Lake 

Erie. 

Table 4.20. Overall Impact of Water Levels on WBOR Activity- Water Level Sub-Sample 

Negatively 

Impacted 

 Positively 

Impacted 

 

(-3) (-2) (-1) (0) (1) (2) (3) M (SD) 

1.4% 12.1% 23.0% 52.8% 5.0% 3.2% 2.5% -0.3 (1.1) 
Note. Percentages may not equal 100 because of rounding. 
aResponse Code: -3 = Negatively Impacted and +3 = Positively Impacted 

 For the water quality sub-sample, visitors generally indicated their primary WBOR 

activity was slightly negatively impacted by water quality, with a mean score of -0.4 (Table 

4.21). More than half of the visitors (53.5%) indicated a stance of neutral, thus reporting their 

WBOR activity was neither positively nor negatively impacted by water quality. More than one-

third of visitors (36.6%) indicated their activity was negatively impacted by water quality. 

Moreover, only a small proportion (9.9%) of visitors reported water quality positively impacted 

their WBOR activity within the Pennsylvania coastal section of Lake Erie. 

 

Table 4.21. Overall Impact of Water Quality on WBOR Activity- Water Quality Sub-Sample 
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Negatively 

Impacted 

 Positively 

Impacted 

 

(-3) (-2) (-1) (0) (1) (2) (3) M (SD) 

4.6% 10.9% 21.1% 53.5% 1.8% 4.6% 3.5% -0.4_(1.2) 
Note. Percentages may not equal 100 because of rounding. 
aResponse Code: -3 = Negatively Impacted and +3 = Positively Impacted 

Research Question R3 

 This section addresses research question three regarding the extent WBOR visitors 

employed strategies to cope with environmental detractors (e.g., water levels and water quality) 

within the Pennsylvania coastal section of Lake Erie. Descriptive measures of central tendency 

(e.g., mean and standard deviation) as well as valid percentages are reported. The results of the 

descriptive analyses are presented in order of the research questions.   

Research question R3: To what extent do WBOR visitors employ strategies to cope with 

environmental detractors on Lake Erie? 
 

The measure of coping was a multi-item assessment containing 21 individual coping 

statements. Overall, these statements represented two distinct domains of coping: cognitive 

coping and behavioral coping. Within these two domains, seven individual coping sub-domains 

were represented.  

 For the water level sub-sample, visitors generally reported their employment of cognitive 

and behavioral coping mechanisms was moderate (Table 4.22 and Table 4.23). Comparative 

analysis of the two coping domains indicated that in response to low water levels, visitors were 

more likely to employ cognitive coping mechanisms (M= 4.0) as opposed to behavioral coping 

mechanisms (M= 2.4). When comparing the seven individual coping sub-domains, visitors 

reported they were most likely to employ coping mechanisms affiliated with rationalization (M= 

4.2) in response to low water levels. Visitors also noted they were likely to employ the sub-

domains of product-shift (M= 3.8), direct action (M= 3.6), and resource substitution (M= 3.0). 
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The coping sub-domain that received the lowest mean rating was absolute displacement (M= 

1.3) (Table 4.22 and Table 4.23). 

Table 4.22. Extent of Cognitive Coping Mechanisms Employed ï Water Level Sub-Sample  

 Variable Valid Percentages 

Item 

Mean 

(SD) 

Scale 

Mean 

(SD) 

  (1) (2) (3) (4) (5) (6) (7)   

R
a
ti
o

n
a
liz

a
ti
o

n
  

Told yourself that LWL were 

actually a symptom of some larger 

problem 
19.5 1.8 3.2 24.8 18.4 8.2 24.1 

4.4 

(2.1) 
 

Told yourself to continue on as if 

nothing has happened 
18.8 1.8 3.2 23.8 25.5 7.4 19.5 

4.4 

(2.0) 

4.2 

(1.5) 

Told yourself that there was 

nothing you could do about it, so 

you just enjoyed the experience 

for what it was 

28.0 2.1 3.5 22.0 22.7 6.7 14.9 
3.9 

(2.1) 
 

P
ro

d
u

c
t 
S

h
if
t 

Decided that, for the PA section of 

Lake Erie, water levels were 

where they should be 
14.5 3.9 3.9 22.7 21.3 6.4 27.3 

4.6 

(2.0) 
 

Realized that the LWL you 

experienced were really 

acceptable after all 
27.7 5.3 4.3 24.8 20.6 5.0 12.4 

3.7 

(2.0) 

3.8 

(1.4) 

Told yourself it was unreasonable 

to expect that things should have 

been different within the PA 

section of Lake Erie. 

41.8 3.2 1.8 23.0 20.9 2.1 7.1 
3.1 

(2.0) 
 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Does Not Describe and 7 = Describes Very Well 
bCognitive Coping Domain Mean (SD) = 4.0 (1.2)  
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Table 4.23. Extent of Behavioral Coping Mechanisms Employed ï Water Level Sub-Sample  

 Variable Valid Percentages 

Item 

Mean 

(SD) 

Scale 

Mean 

(SD) 

  (1) (2) (3) (4) (5) (6) (7)   

D
ir
e

c
t 
A

c
ti
o

n Decided to talk to someone who 

could do something about LWL 
24.8 2.8 1.8 21.3 24.8 6.0 18.4 

4.1 

(2.1) 
 

Talked with other members of your 

group about LWL 
39.0 3.5 2.1 21.3 17.0 5.3 11.7 

3.4 

(2.2) 

3.6 

(1.6) 

Decided to talk with Lake Erie 

authorities about LWL 
41.1 2.5 1.1 22.7 22.3 2.5 7.8 

3.2 

(2.1) 
 

R
e

s
o

u
rc

e
 S

u
b

s
ti
tu

ti
o

n 

Decided that you would avoid a 

certain area of Lake Erie because of 

LWL 

39.0 2.8 19.5 131 4.3 6.0 15.2 
3.2 

(2.2)  
 

Decided you would come back to 

the PA section of Lake Erie at the 

same time, but would visit a 

different area of the lake to avoid 

LWL 

42.9 2.8 20.6 13.1 6.4 3.5 10.6 
2.9 

(2.0) 

3.0 

(1.7) 

Realized that visiting different areas 

of the PA section of Lake Erie 

would allow you to avoid LWL 

42.6 4.3 20.2 15.2 6.0 3.2 8.5 
2.8 

(1.9) 
 

T
e

m
p

o
ra

l 
S

h
if
t 

Realized that you could avoid LWL 

in the future by visiting this area at a 

different time 

46.1 20.2 13.1 4.6 5.7 2.5 7.8 
2.4 

(1.9) 
 

Decided that, if you visited the PA 

section of Lake Erie in the future, 

visiting during a different season 

would help you avoid LWL 

47.2 21.6 14.2 3.5 5.3 1.8 6.4 
2.3 

(1.7) 

2.2 

(1.3) 

Decided that, if you visited the PA 

section of Lake Erie in the future, 

visiting during a different time of 

day would help you avoid LWL 

51.4 22.3 14.5 5.0 3.9 1.8 1.1 
2.0 

(1.3) 
 

A
c
ti
v
it
y
 S

u
b

s
ti
tu

ti
o

n Realized that doing some activity 

other than [fish/boat/beach] on Lake 

Erie would allow you to avoid LWL 

46.1 20.2 13.8 2.5 6.0 2.5 8.9 
2.5 

(1.9) 
 

Planned to do other things besides 

[fish/boat/beach] to avoid LWL 
52.5 19.5 13.5 1.8 6.4 3.2 3.2 

2.1 

(1.6) 

2.1 

(1.3) 

Decided [fish/boat/beach] is no 

longer important to you because of 

LWL 

59.9 21.3 12.8 1.8 2.1 0.7 1.4 
1.7 

(1.1) 
 

A
b

s
o
lu

te
 D

is
p

la
c
e

m
e
n

t
 Planned to leave the PA section of 

Lake Erie because of LWL 
79.1 14.5 2.1 1.8 1.1 0.7 0.7 

1.4 

(0.9) 
 

Decided to never [fish/boat/beach] 

again because of LWL 
79.1 15.6 2.5 1.1 1.1 ---- 0.7 

1.3 

(0.8) 

1.3 

(0.6) 

Planned to never visit the PA 

section of Lake Erie again because 

of LWL 

85.1 12.4 0.7 1.1 0.7 ---- ---- 
1.2 

(.57) 
 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Does Not Describe and 7 = Describes Very Well 
bBehavioral Coping Domain Mean (SD) = 2.4 (0.8) 
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 For the water quality sub-sample, visitors commonly reported their employment of 

cognitive and behavioral coping mechanisms was also moderate (Table 4.24 and Table 4.25). 

Comparisons of these two coping domains indicated that in response to poor water quality, 

visitors were more likely to employ cognitive coping mechanisms (M= 3.7) as opposed to 

behavioral coping mechanisms (M= 2.7). When assessing the seven individual coping sub-

domains, visitors reported they were most likely to employ coping mechanisms associated with 

rationalization (M= 4.3) in response to poor water quality conditions. Visitors also noted they 

were likely to employ the sub-domains of direct action (M= 3.8), resource substitution (M= 3.5) 

and product-shift (M= 3.0). The coping sub-domain that received the lowest mean rating was 

absolute displacement (M= 1.7) (Table 4.24 and Table 4.25). 

Table 4.24. Extent of Cognitive Coping Mechanisms Employed ï Water Quality Sub-Sample  

 Variable Valid Percentages 

Item 

Mean 

(SD) 

Scale 

Mean 

(SD) 

  (1) (2) (3) (4) (5) (6) (7)   

R
a

ti
o
n

a
liz

a
ti
o

n 

Told yourself that PWQ was 

actually a symptom of some 

larger problem 

20.8 1.8 2.1 6.3 20.1 16.2 32.7 
4.8 

(2.2) 
 

Told yourself to continue on as 

if nothing has happened 
26.4 6.3 3.2 8.8 22.2 12.3 20.8 

4.1 

(2.2) 

4.3 

(1.6) 

Told yourself that there was 

nothing you could do about it, 

so you just enjoyed the 

experience for what it was 

31.7 5.3 3.5 4.2 26.8 14.4 14.1 
3.9 

(2.2) 
 

P
ro

d
u

c
t 

S
h
if
t 

Decided that, for the PA section 

of Lake Erie, water quality was 

what it should be 

25.0 4.6 18.0 15.1 5.6 3.2 28.5 
4.0 

(2.3) 
 

Realized that the PWQ you 

experienced were really 

acceptable after all 

42.6 6.0 18.3 20.8 3.9 1.8 6.7 
2.7 

(1.8) 

3.0 

(1.4) 

Told yourself it was 

unreasonable to expect that 

things should have been 

different within the PA section 

of Lake Erie. 

51.4 6.7 18.0 13.0 3.5 1.1 6.3 
2.4 

(1.7) 
 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Does Not Describe and 7 = Describes Very Well 
bCognitive Coping Domain Mean (SD) = 3.7 (1.2)  
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Table 4.25. Extent of Behavioral Coping Mechanisms Employed ï Water Quality Sub-Sample  

 Variable Valid Percentages 

Item 

Mean 

(SD) 

Scale 

Mean 

(SD) 

  (1) (2) (3) (4) (5) (6) (7)   

D
ir
e

c
t 
A

c
ti
o

n Decided to talk to someone who 

could do something about PWQ 
22.9 4.2 0.7 16.5 23.9 8.1 23.6 

4.3 

(2.1) 
 

Talked with other members of your 

group about PWQ 
37.0 2.1 2.5 19.4 17.6 7.0 14.4 

3.6 

(2.2) 

3.8 

(1.7) 

Decided to talk with Lake Erie 

authorities about PWQ 
39.4 4.2 2.8 15.8 19.7 6.7 11.3 

3.4 

(2.2) 
 

R
e

s
o

u
rc

e
 S

u
b

s
ti
tu

ti
o

n Decided that you would avoid a 

certain area of Lake Erie because of 

PWQ 

37.3 2.1 1.8 17.6 13.4 5.6 22.2 
3.7 

(2.4) 
 

Decided you would come back to the 

PA section of Lake Erie at the same 

time, but would visit a different area 

of the lake to avoid PWQ 

42.3 2.5 2.1 16.9 18.3 3.2 14.8 
3.4 

(2.2) 

3.5 

(1.9) 

Realized that visiting different areas 

of the PA section of Lake Erie would 

allow you to avoid PWQ 

43.0 2.8 2.8 18.0 14.8 4.9 13.7 
3.3 

(2.2) 
 

T
e

m
p

o
ra

l S
h

if
t 

Realized that you could avoid PWQ 

in the future by visiting this area at a 

different time 

50.4 4.6 18.0 11.6 4.6 3.5 7.4 
2.6 

(1.9) 
 

Decided that, if you visited the PA 

section of Lake Erie in the future, 

visiting during a different season 

would help you avoid PWQ 

54.2 3.5 18.0 10.2 4.9 2.5 6.7 
2.4 

(1.8) 

2.3 

(1.4) 

Decided that, if you visited the PA 

section of Lake Erie in the future, 

visiting during a different time of day 

would help you avoid PWQ 

60.6 3.9 18.0 10.9 3.2 1.4 2.1 
2.1 

(1.5) 
 

A
c
ti
v
it
y
 S

u
b

s
ti
tu

ti
o

n Realized that doing some activity 

other than [fish/boat/beach] on Lake 

Erie would allow you to avoid PWQ 

50.4 16.2 9.5 5.6 3.2 3.2 12.0 
2.5 

(2.0) 
 

Planned to do other things besides 

[fish/boat/beach] to avoid PWQ 
52.1 17.6 10.2 2.8 4.6 6.0 6.7 

2.4 

(1.9) 

2.2 

(1.3) 

Decided [fish/boat/beach] is no 

longer important to you because of 

PWQ 

65.1 19.0 9.5 1.4 1.8 1.1 2.1 
1.7 

(1.2) 
 

A
b

so
lu

te
 D

is
p

la
c
e

m
e

n
t 

Planned to leave the PA section of 

Lake Erie because of PWQ 
61.3 17.6 9.9 2.5 3.5 2.1 3.2 

1.9 

(1.5) 
 

Decided to never [fish/boat/beach] 

again because of PWQ 
64.4 18.7 10.2 2.5 1.4 1.1 1.8 

1.7 

(1.2) 

1.7 

(0.9) 

Planned to never visit the PA section 

of Lake Erie again because of PWQ 
70.8 16.5 8.1 2.1 0.7 0.7 1.1 

1.5 

(1.0) 
 

Note. Percentages may not equal 100 because of rounding. 
aResponse Code: 1 = Does Not Describe and 7 = Describes Very Well 
bBehavioral Coping Domain Mean (SD) = 2.7 (0.9) 
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Multiva riate Regression Path Analysis ï Full Model(s) 

To test the applicability of environmental detractors in the coping model, research 

questions four, five, and six assessed the relationships between personal factors, appraisals, 

coping mechanisms, and overall visitor satisfaction. Two separate environmental detractors were 

tested based on the proposed model in Figure 1.2 (p. 12). The first model appraised water level 

detractors and the second model appraised water quality detractors. To test these relationships, a 

series of multiple regression path analyses were conducted. The results of these analyses are 

presented below in order of the research questions and sub-questions.   

Research Question R4  

 This section addresses research question four regarding the extent visitorsô personal 

factors related to appraisals of environmental detractors. Within this regression analyses 

awareness of water level and water quality impacts were individually regressed against the two 

REP variables (i.e., nature and challenge seeking), a dichotomous place of residence variable, 

and two continuous EUH variables (i.e., frequency of participation and length of participation).  

Research question R4: To what extent do WBOR visitorsô personal factors relate to appraisals 

of environmental detractors?  
 

 For the water level sub-sample, the two REP variables and one of the EUH variables 

explained a statistically significant amount of the variance in the awareness of water level 

impacts (R2= .258, sig< .001) (Table 4.26). The beta weights from the regression model were 

used to assess the relative influence of these personal factors. REP- challenge seeking had the 

most substantial influence (ɓ= -.322, p= .000) on the awareness of water level impacts, followed 

by REP- nature (ɓ= -.266, p= .000), and EUH- frequency of participation (ɓ= -.158, p= .007). 

The more visitors identified nature and challenge seeking as a preferred experience and the more 

frequently they participated in their activity, the less aware they were of low water level impacts. 
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Place of residence and EUH- length of participation did not have significant relationships with 

awareness of water level impacts.  

Table 4.26. Awareness of Water Level Impacts regressed against Personal Factors ï Water 

Level Sub-Sample 

Variable B SE B ɓ t p 

REP- Naturea -.436 .093 -.266 -4.702 .000 

REP- Challenge seekinga -.286 .052 -.322 -5.474 .000 

Place of residenceb  -.251 .226 -.064 -1.111 .268 

EUH- Frequency of participation -.258 .094 -.158 -2.734 .007 

EUH- Length of participation -.029 .088 -.019 -0.325 .746 

R2   .258   

F   16.938***   

Standard Error of the Estimate   1.309   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 

 

 For the water quality sub-sample, one REP variable, the dichotomous place of residence 

variable, and one of the EUH variables explained a statistically significant amount of the 

variance in the awareness of water quality impacts (R2= .205, sig< .001) (Table 4.27). The beta 

weights from the regression model were used to assess the relative influence of these personal 

factors. REP- challenge seeking had the most substantial effect (ɓ= -.244, p= .000) on the 

awareness of water quality impacts, followed by EUH- length of participation (ɓ= -.222, p= 

.000), and place of residence (ɓ= -.215, p= .000). The more visitors recognized challenge seeking 

as a motivation, the more years they recreated, and the more likely they were to be local visitors, 

the less aware they were of poor water quality impacts. REP- nature and EUH- frequency of 

participation did not have significant relationships to awareness of water quality impacts. 
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Table 4.27. Awareness of Water Quality Impacts regressed against Personal Factors ï Water 

Quality Sub-Sample 

Variable B SE B ɓ t p 

REP- Naturea -.127 .086 -.090 -1.468 .144 

REP- Challenge seekinga -.232 .060 -.244 -3.889 .000 

Place of residenceb  -.851 .239 -.215 -3.558 .000 

EUH- Frequency of participation -.095 .096 -.059 -0.990 .323 

EUH- Length of participation -.355 .095 -.222 -3.732 .000 

R2   .205   

F   12.142***   

Standard Error of the Estimate   1.547   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 

 

Research Question R5  

 This section addresses research question five concerning the extent visitorsô personal 

factors and appraisal of environmental detractors related to coping mechanisms. At this step in 

the regression analysis, each of the two coping domains (i.e., cognitive coping and behavioral 

coping) are individually regressed against awareness of water level or water quality impacts as 

well as personal factors.  

Research question R5: To what extent do WBOR visitorsô personal factors and appraisals of 

environmental detractors relate to coping mechanisms?  

 For the cognitive coping component of the water level sub-sample model, it was 

proposed for this study that personal factors and awareness of water level impacts in the model 

would influence cognitive coping mechanisms. However, the regression analysis revealed 

cognitive coping was not significantly influenced by any of the personal factors nor the 

awareness of water level impacts for the water level sub-sample (Table 4.28).   
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Table 4.28. Cognitive Coping Mechanisms regressed against Personal Factors and Awareness of 

Water Level Impacts ï Water Level Sub-Sample 

Variable B SE B ȸ t p  

REP- Naturea -.109 .105 -.070 -1.033 .303  

REP- Challenge seekinga .009 .060 .011 0.156 .876  

Place of residenceb  -.574 .246 -.155 -2.332 .020  

EUH- Frequency of participation .048 .104 .031 0.460 .646  

EUH- Length of participation -.067 .096 -.046 -0.697 .487  

Water level awarenessc -.066 .070 -.070 -0.952 .342  

R2   .032    

F  1.359  

*analysis not significant 

  

Standard Error of the Estimate   1.423    
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 
cWater level awareness code: 1= Completely Disagree to 7= Completely Agree 

 For the behavioral coping component of the water level sub-sample, one REP variable, 

place of residence, one EUH variable, and the awareness of water level impacts variable 

explained a statistically significant amount of the variance in behavioral coping (R2= .200, sig< 

.001) (Table 4.29). The beta weights from the regression model were used to assess the relative 

influence of the appraisal and personal factors. Awareness of water level impacts had the most 

substantial effect (ɓ= -.345, p= .000) on behavioral coping, followed by place of residence (ɓ= -

.248, p= .000), REP- challenge seeking (ɓ= .143, p= .028), and EUH- frequency of participation 

(ɓ= -.120, p= .050). The more visitors were aware of low water level impacts, the more they 

sought challenge seeking as a preferred experience, and the more likely they were to be local 

visitors, the more behavioral coping mechanisms were employed. Further, the more frequently 

visitors participated in their activity, the less they felt the need to employ behavioral coping 

responses. REP- nature and EUH- length of participation did not have significant relationships to 

behavioral coping.   
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Table 4.29. Behavioral Coping Mechanisms regressed against Personal Factors and Awareness 

of Water Level Impacts ï Water Level Sub-Sample 

Variable B SE B ɓ t p 

REP- Naturea -.038 .054 -.043 -0.704 .482 

REP- Challenge seekinga .068 .031 .143 2.204 .028 

Place of residenceb  -.519 .126 -.248 -4.113 .000 

EUH- Frequency of participation -.105 .053 -.120 -1.959 .050 

EUH- Length of participation -.014 .049 -.017 -0.286 .775 

Water level awarenessc .185 .036 .345 5.184 .000 

R2   .200   

F   10.105***   

Standard Error of the Estimate   0.730   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 
cWater level awareness code: 1= Completely Disagree to 7= Completely Agree 

 For the cognitive coping component of the water quality sub-sample, the awareness of 

water quality impacts variable explained a statistically significant amount of the variance in 

cognitive coping (R2= .065, sig< .05) (Table 4.30). The beta weights from the regression model 

were used to assess the relative influence of the appraisal variable. Awareness of water quality 

impacts had a substantial effect (ɓ= .248, p= .001) on cognitive coping. The more visitors were 

aware of poor water quality impacts, the more cognitive coping responses were employed. None 

of the personal factors had a significant relationship to cognitive coping.   
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Table 4.30. Cognitive Coping Mechanisms regressed against Personal Factors and Awareness of 

Water Quality Impacts ï Water Quality Sub-Sample 

Variable B SE B ɓ T p 

REP- Naturea .009 .087 .007 0.108 .914 

REP- Challenge seekinga .051 .062 .058 0.821 .412 

Place of residenceb  .076 .245 .021 0.309 .758 

EUH- Frequency of participation .168 .096 .114 1.751 .081 

EUH- Length of participation -.045 .098 -.031 -0.464 .643 

Water quality awarenessc .228 .065 .248 3.508 .001 

R2   .065   

F   2.703*   

Standard Error of the Estimate   1.546   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 
cWater quality awareness code: 1= Completely Disagree to 7= Completely Agree 

 For the behavioral coping component of the water quality sub-sample, the awareness of 

water quality impacts variable explained a statistically significant amount of the variance in 

behavioral coping (R2= .189, sig< .001) (Table 4.31). The beta weights from the regression 

model were used to assess the relative influence of the appraisal variable. Awareness of water 

quality impacts had a large effect (ɓ= .404, p= .000) on behavioral coping. The more visitors 

were aware of poor water quality impacts, the more behavioral coping responses were employed. 

None of the personal factors had a significant relationship to behavioral coping. 

Table 4.31. Behavioral Coping Mechanisms regressed against Personal Factors and Awareness 

of Water Quality Impacts ï Water Quality Sub-Sample 

Variable B SE B ɓ t p 

REP- Naturea -.031 .049 -.039 -0.623 .534 

REP- Challenge seekinga .049 .035 .091 1.388 .167 

Place of residenceb  -.140 .140 -.063 -0.999 .319 

EUH- Frequency of participation -.054 .055 -.060 -0.987 .325 

EUH- Length of participation -.055 .056 -.062 -0.996 .320 

Water quality awarenessc .227 .037 .404 6.132 .000 

R2   .189   

F   9.115***   

Standard Error of the Estimate   0.880   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 
cWater quality awareness code: 1= Completely Disagree to 7= Completely Agree 
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Research sub-question R5a: Is the relationship between personal factors on coping 

mechanisms mediated through appraisals of environmental detractors?  

This research sub-question addressed the extent appraisals mediated the relationship(s) 

between personal factors and coping mechanisms as proposed in the hypothesized model.  

Based on the stress-coping framework and its application within the outdoor recreation literature, 

personal factors were hypothesized to influence the appraisal process of the environmental 

detractor. The appraisal of the environmental detractor, in turn, was predicted to influence coping 

mechanisms. 

 With regard to the cognitive coping component of the water level sub-sample, results 

determined no variables related significantly to cognitive coping. Path analysis findings revealed 

the cognitive coping variable was not significantly influenced directly or indirectly by any of the 

personal factors nor the awareness of water level impact variable (Table 4.28). Therefore, for the 

water level sub-sample, the appraisal failed to mediate any relationships between personal 

factors and cognitive coping mechanisms.  

 For the behavioral coping component of the water level sub-sample, findings indicated 

the influence of REP-nature (ɓ= -.266, p= .000) on behavioral coping was fully mediated by the 

awareness of water level impacts (Table 4.26). Path analysis findings also revealed the individual 

relationships of the personal factors REP- challenge seeking (ɓ= -.322, p= .000) and EUH- 

frequency of participation (ɓ= -.158, p= .007) on behavioral coping were partially mediated by 

the awareness of water level impacts (Table 4.26). Further, the personal factor of place of 

residence was not mediated by the awareness of water level impacts as place of residence (ɓ= -

.248, p= .000) had a direct and significant effect on behavioral coping (Table 4.29). EUH- length 

of participation did not have any direct, significant relationships to either awareness of water 

level impacts or behavioral coping. Finally, the awareness of water level impacts (i.e., mediator 
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variable) significantly influenced behavioral coping (i.e., criterion variable) (ɓ= .345, p= .000) 

(Table 4.29). Therefore, for the water level sub-sample, the appraisal fully mediated the 

relationship between one personal factor (i.e., REP-nature) and behavioral coping, and partially 

mediated the influence of two other personal factors (i.e., REP-challenge seeking and EUH- 

frequency of participation) and behavioral coping mechanisms.  

 With regard to the cognitive coping component of the water quality sub-sample, results 

determined the influence of three individual personal factors on cognitive coping were fully 

mediated by the awareness of water quality impacts. These three significant personal factors (i.e., 

predictor variables) and their associated beta weights were: 1) REP- challenge seeking (ɓ= -.244, 

p= .000), 2) EUH- length of participation (ɓ= -.222, p= .000), and place of residence (ɓ= -.215, 

p= .001) (Table 4.27). REP-nature and EUH- frequency of participation did not have significant 

relationships to either awareness of water quality impacts or cognitive coping. Further, the effect 

from awareness of water quality impacts (i.e., mediator variable) to cognitive coping (i.e., 

criterion variable) was also significant (ɓ= .248, p= .001) (Table 4.30). Thus, for the water 

quality sub-sample, the appraisal fully mediated the relationship between three individual 

personal factors and cognitive coping mechanisms. 

 For the behavioral coping component of the water quality sub-sample, findings indicated 

the influence of three individual personal factors on behavioral coping were also fully mediated 

by the awareness of water quality impacts. These three significant personal factors (i.e., predictor 

variables) and their affiliated beta weights were: 1) REP- challenge seeking (ɓ= -.244, p= .000), 

2) EUH- length of participation (ɓ= -.222, p= .000), and place of residence (ɓ= -.215, p= .001) 

(Table 4.27). REP-nature and EUH- frequency of participation did not have direct, significant 

relationships to either awareness of water quality impacts or behavioral coping. Further, the 
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effect from awareness of water quality impacts (i.e., mediator variable) to behavioral coping (i.e., 

criterion variable) was also significant (ɓ= .404, p= .001) (Table 4.31). Accordingly, for the 

water quality sub-sample, the appraisal fully mediated the relationship between three individual 

personal factors and behavioral coping mechanisms.  

Research Question R6  

 This section addressed research question six regarding the extent visitorsô personal 

factors, appraisals, and coping mechanisms related to overall satisfaction. These sets of 

regression analyses regressed overall visitor satisfaction against both the cognitive and 

behavioral coping variables, awareness of water level or water quality impacts, and all personal 

factors.  

Research question R6: To what extent do WBOR visitorsô personal factors, appraisal of 

environmental detractors, and coping mechanisms relate to overall satisfaction?   

 For the water level sub-sample, one of the REP variables and the awareness of water 

level impacts variable explained a statistically significant amount of variance in overall 

satisfaction (R2= .163, sig< .001) (Table 4.32). The beta weights from the regression model were 

used to assess the relative influence on overall satisfaction. Awareness of water level impacts 

had the most substantial influence (ɓ= .354, p= .000) on overall satisfaction, followed by REP- 

challenge seeking (ɓ= -.149, p= .028). The more visitors identified challenge seeking as a 

preferred experience, the less satisfied they felt. Further, the more aware they were of low water 

level impacts, the more their overall satisfaction levels increased. REP- nature, place of 

residence, EUH- frequency of participation, EUH- length of participation, cognitive coping, and 

behavioral coping did not have significant relationships with overall satisfaction.  
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Table 4.32. Overall Satisfaction regressed against Personal Factors, Awareness of Water Level 

Impacts, and Cognitive and Behavioral Coping Mechanisms ï Water Level Sub-Sample 

Variable B SE B ɓ t p 

REP- Naturea .098 .087 .071 1.131 .259 

REP- Challenge seekinga -.111 .050 -.149 -2.214 .028 

Place of residenceb  .328 .210 .100 1.562 .120 

EUH- Frequency of participation .124 .086 .091 1.429 .154 

EUH- Length of participation .057 .079 .044 0.716 .475 

Water level awarenessc .296 .061 .354 4.849 .000 

Cognitive coping mechanismsd -.012 .055 -.014 -0.221 .825 

Behavioral coping mechanismsd .049 .108 .031 0.452 .651 

R2   .163   

F   5.874***   

Standard Error of the Estimate   1.169   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 
cWater level awareness code: 1= Completely Disagree to 7= Completely Agree 
dCognitive and Behavioral coping mechanisms code: 1= Does Not Describe to 7= Describes Very Well    

 

 For the water quality sub-sample, one of the REP variables, the awareness of water 

quality impacts variable, and the cognitive coping variable explained a statistically significant 

amount of the variance in overall satisfaction (R2= .129, sig< .001) (Table 4.33). The beta 

weights from the regression model were used to assess the influence of variables on overall 

satisfaction. Awareness of water quality impacts had the most substantial influence (ɓ= .221, p= 

.003) on overall satisfaction, followed by cognitive coping (ɓ= -.173, p= .011), and REP- 

challenge seeking (ɓ= -.137, p= .046). The more visitors identified challenge seeking as a 

motivation and the more cognitive coping mechanisms were employed, the less satisfied they felt 

with their experience. Further, the more aware they were of poor water quality impacts, the more 

their overall satisfaction levels increased. REP- nature, place of residence, EUH- frequency of 

participation, EUH- length of participation, and behavioral coping did not have a direct, 

significant relationship to overall satisfaction.  
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Table 4.33. Overall Satisfaction regressed against Personal Factors, Awareness of Water Quality 

Impacts, and Cognitive and Behavioral Coping Mechanisms ï Water Quality Sub-Sample  

Variable B SE B ɓ t p 

REP- Naturea -.007 .070 -.006 -0.098 .922 

REP- Challenge seekinga -.099 .050 -.137 -2.004 .046 

Place of residenceb  -.231 .198 -.076 -1.168 .244 

EUH- Frequency of participation .102 .078 .083 1.301 .194 

EUH- Length of participation -.100 .079 -.082 -1.266 .207 

Water quality awarenessc .168 .056 .221 2.986 .003 

Cognitive coping mechanismsd -.143 .056 -.173 -2.564 .011 

Behavioral coping mechanismsd -.080 .098 -.059 -0.810 .419 

R2   .129   

F   4.306***   

Standard Error of the Estimate   1.241   
*p<.05, ***p<.01, ***p<.001 
aREP code: 1= Not at all Important to 7= Extremely Important 
bPlace of residence code: 0= Local and 1= Non-Local 
cWater quality awareness code: 1= Completely Disagree to 7= Completely Agree 
dCognitive and Behavioral coping mechanisms code: 1= Does Not Describe to 7= Describes Very Well    

 

Research sub-question R6a: Is the relationship between appraisals of environmental detractors 

on overall satisfaction mediated by coping mechanisms?   

This research sub-question addressed the extent coping mechanisms (both cognitive and 

behavioral) individually mediated the relationship between the appraisal and overall satisfaction 

as proposed in the hypothesized model. Based on the stress-coping framework and its application 

within the outdoor recreation literature, the appraisal of the environmental detractor was 

hypothesized to influence both cognitive and behavioral coping. Cognitive and behavioral coping 

were then predicted to influence overall satisfaction.  

 With regard to the water level sub-sample, findings indicated cognitive coping failed to 

mediate the relationship between the awareness of water level impacts and overall satisfaction. 

Path analysis results revealed that cognitive coping (i.e., mediator variable) was not significantly 

influenced by the awareness of water level impacts variable (i.e., predictor variable) (Table 

4.29). Further, cognitive coping (i.e., mediator variable) was not significantly related to overall 

satisfaction as well (i.e., criterion variable) (Table 4.32).  
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 For the second portion of the water level sub-sample path analysis, the results determined 

behavioral coping also failed to mediate the relationship between the awareness of water level 

impacts and overall satisfaction. Path analysis yielded a direct and significant effect (ɓ= .345, p= 

.000) between the awareness of water level impacts (i.e., predictor variable) on behavioral 

coping (i.e., mediator variable) (Table 4.29). However, no significant effect was observed 

between behavioral coping (i.e., mediator variable) and overall satisfaction (i.e., criterion 

variable) (Table 4.32).  

 With regard to the water quality sub-sample, the influence of the awareness of water 

quality impacts on overall satisfaction was partially mediated by cognitive coping. Path analysis 

findings determined a significant effect (ɓ= .248, p= .001) between the awareness of water 

quality impacts (i.e., predictor variable) on cognitive coping (i.e., mediator variable) (Table 

4.30). Further, the most important finding within this model was the significant effect (ɓ= -.173, 

p= .011) observed between cognitive coping (i.e., mediator variable) and overall satisfaction 

(i.e., criterion variable) (Table 4.33). Therefore, for the water quality sub-sample, cognitive 

coping mechanisms partially mediated the relationship between the appraisal and overall 

satisfaction.  

 For the second portion of the water quality sub-sample path analysis, results indicated 

behavioral coping failed to mediate the relationship between the awareness of water quality 

impacts and overall satisfaction. Path analysis results found a significant effect (ɓ= .404, p= 

.000) between the awareness of water quality impacts (i.e., predictor variable) on behavioral 

coping (i.e., mediator variable) (Table 4.31). However, there was no significant effect observed 

between behavioral coping (i.e., mediator variable) and overall satisfaction (i.e., criterion 

variable) (Table 4.33).  
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Multivariate Regression Path Analysis ï Final Model(s) 

 The purpose of this final section was to examine the two finalized multiple regression 

path models: 1) water level finalized model (Figure 4.1), and 2) water quality finalized model 

(Figure 4.2). To this point in Chapter Four, all of the regressions and path analyses have been 

examined a priori; or presented in a theory-driven approach that accounted for both significant 

and non-significant variables. Based on those findings, the final models were re-assessed with 

the inclusion of only significant contributing variables. Interestingly, when non-significant 

variables were removed from each of the models, every one of the direct and significant 

relationships previously expanded upon in this chapter remained intact in the final models. 

However, the removal of non-significant variables did alter beta weights, levels of significance, 

and variances. These changes, as well as the relationships between significant variables within 

these two final models are discussed in the ensuing section.  

 The final model shown in Figure 4.1 for the water level sub-sample accounted for nearly 

fifteen percent (14.5%) of the variance in overall visitor satisfaction. Awareness of water level 

impacts was the most signficant predictor (ɓ= .318, p= .000) followed by REP- challenge 

seeking (ɓ= -.119, p= .050). Next, the awareness of water level impacts (ɓ= .362, p= .000), place 

of residence (ɓ= -.247, p= .000), REP- challenge seeking (ɓ= .142, p= .028), and EUH- 

frequency of participation (ɓ= -.125, p= .038) explained almost twenty percent (19.9%) of the 

variance in behavioral coping. Finally, REP- challenge seeking (ɓ= -.336, p= .000), REP- nature 

(ɓ= -.229, p= .000), and EUH frequency of participation (ɓ= -.137, p= .016) explained more than 

twenty percent (21.5%) of the variance in awareness of water level impacts. Within this finalized 

water level model, two insignificant and non-contributing variables were removed; EUH- length 
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of participation, and cognitive coping. The meanings and interpretations for each of these 

relationships are discussed in depth in Chapter Five of this dissertation.   

Figure 4.1. Final Model for the Water Level Sub-Sample  

 
*p<.05, ***p<.01, ***p<.001 

 The final model illustrated in Figure 4.2 for the water quality sub-sample accounted for 

almost ten percent (8.9%) of the variance in overall visitor satisfaction. Awareness of water 

quality impacts was the most signficant predictor (ɓ= .186, p= .003) followed by cognitive 

coping (ɓ= -.185, p= .002), and REP- challenge seeking (ɓ= -.144, p= .019). Next, the awareness 

of water quality impacts by itself (ɓ= .234, p= .000) explained over five percent (5.5%) of the 

variance in cognitive coping. Further, the same single variable of awareness of water quality 

impacts (ɓ= .380, p= .000) accounted for nearly fifteen percent (14.5%) of the variance in 

behavioral coping. Finally, REP- challenge seeking (ɓ= -.279, p= .000), EUH length of 

participation (ɓ= -.229, p= .000), and place of residence (ɓ= -.202, p= .000) explained almost 

twenty percent (19.4%) of the variance in awareness of water quality impacts. Within this 

finalized water quality model, two insignificant and non-contributing variables were removed; 
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REP- nature and EUH- frequency of participation. The meanings and interpretations for each of 

these relationships are discussed in depth in Chapter Five of this dissertation. 

Figure 4.2. Final Model for the Water Quality Sub-Sample  

 
*p<.05, ***p<.01, ***p<.001 
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Chapter 5. SUMMARY AND CONCLUSIONS  

 

This final chapter discusses the implications for the three primary components of the 

study, addresses the theoretical contributions, provides practical recommendations for natural 

resource management, and recommends alterations for future research. Continuing with the 

format already established within this dissertation, information pertaining to both the water level 

sub-sample and the water quality sub-sample is presented simultaneously within each component 

of this chapter. The side by side presentation of the sub-samplesô summaries, conclusions, and 

discussions is intended to prevent confusion and allow for simultaneous comparison.  

Perceptions of Environmental Detractors 

The first component of this study was an examination of visitor perceptions towards two 

individual environmental detractors within the Pennsylvania coastal section of Lake Erie: 1) 

water levels and 2) water quality. This analysis focused on research questions R1a, R1b, and R2.  

In terms of overall perceptions of change (i.e., R1a), study results indicated visitors were 

moderately aware of recent changes in water level and water quality conditions. With regard to 

the awareness of specific environmental detractor impacts (i.e., R1b), findings determined visitors 

were largely unaware of individual low water level impacts and poor water quality impacts.  

Finally, in terms of overall activity impact (i.e., R2), results specified visitorsô WBOR activities 

were slightly negatively impacted by water level and water quality conditions.  

Discussion of Perceptions of Environmental Detractors 

This study assessed perceptions of environmental detractors in three ways: 1) overall 

perceptions of water level and quality changes, 2) perceptions of specific water level and quality 

impacts, and 3) overall perceptions of recreation activity impacts from water level and quality 

conditions. Synthesis of responses related to overall perceptions of change (i.e., R1a) and overall 
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activity impact (i.e., R2) suggested visitors were not very aware nor were they largely impacted 

by the condition of water levels or water quality on Lake Erie. Moreover, visitors were more 

perceptive of and more likely to be impacted by water quality conditions as opposed to water 

level conditions. These findings were consistent with the early outdoor recreation environmental 

perceptions literature which generally concluded recreationists were typically unaware of 

environmental detractors and did not perceive them as problems (Downing & Clark, 1979; 

Hammit & McDonald, 1983; Helgath, 1975; Merriam & Smith, 1974; Moeller et al., 1974; 

Solomon & Hansen, 1972).      

The results related to perceptions of specific environmental detractor impacts (i.e., R1b), 

however, should be interpreted with caution. The majority of respondents disagreed that specific 

low water level and poor water quality impacts were occurring. For example, more than two-

thirds of the water level sub-sample (68.2%) disagreed with the item I have noticed low water 

level in Lake Erie and more than half of the water quality sub-sample (53.9%) disagreed with the 

item I have noticed poor water quality in Lake Erie. Taken at face value, one could argue visitors 

were unaware of these impacts. However, the status of actual water levels and water quality 

conditions during the time of data collection as well as historical accounts of Lake Erie water 

quality must be considered.  

As previously mentioned in Chapter Three, Lake Erie water levels had reached 

significantly low levels in December 2013, but had since rebounded. During the time of data 

collection (i.e., summer 2015) water levels had increased, and were averaging one to two feet 

above the long term average (Gronewold et al., 2013). In terms of water quality, the number of 

E.coli related beach closures on Lake Erie had declined in comparison to previous years. For 

instance, 12% of the total beach days were lost to E.coli advisories or restrictions in the summer 
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of 2014; compared to only 8% lost beach days in the summer of 2015. Therefore, low water 

levels and poor water quality conditions were largely absent within the Pennsylvania coastal 

section of Lake Erie during study sampling.  

Additionally, the well-publicized water-based environmental atrocities that took place 

within Lake Erie in the 1960ôs and 1970ôs (e.g., Cuyahoga River fire, polychlorinated biphenyls, 

and large scale industrial pollution) may have provided a rather extreme reference point for 

visitors (Nriagu, 1979), particularly those who have more history with the area. The study 

sample was predominantly populated with older, experienced, and largely localized recreationists 

who likely observed and interacted with the extremely poor water quality of past decades. 

Therefore, in comparison to the awful conditions of the not so distant past, water quality 

conditions during the time of the study were likely perceived as minimally problematic.  

Considering these study contexts, visitors did not perceive specific low water levels and 

poor water quality conditions to be impactful because these conditions were primarily not 

present at the time of the study. When accounting for the actual conditions encountered, results 

suggested visitors were indeed largely perceptive and aware of the actual water level and water 

quality conditions which they experienced. Moreover, one might even argue visitors may have 

employed cognitive coping mechanisms such as rationalization in an effort to maintain their 

experience. This argument will be further explored in the discussion of coping mechanisms later 

in this chapter.  

To summarize, visitors were somewhat aware of environmental detractors, but did not 

perceive them to be a problem or to impact their recreation activity. These perceptions equated to 

a low to moderate appraisal of environmental detractor impacts. An individual appraising an 

environmental detractor as impactful is the fundamental basis of the adapted stress-coping 
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framework. The results of the appraisals had substantial consequences for the rest of the study- 

specifically, the multiple regression path models.  

Overall, WBOR visitors were selected as a study population because they presumably 

had interactions with a GCC impacted resource (i.e., Lake Erie). It was proposed such resource 

interactions might influence perceptions of impacts. This data, however, suggests the majority of 

WBOR visitors were familiar with the actual condition of the resource during the study period, 

and most importantly, were able to accurately appraise the situation. 

These findings were consistent with the more recent literature indicating recreationists 

are becoming increasingly perceptive of environmental detractors (Farrell et al., 2001; Flood & 

McAvoy, 2000; Lynn & Brown, 2003; Monz et al., 2006; Uyarra, Watkins, & Cote, 2009; 

White, Hall, & Farrell, 2001). This evolving line of research argues a more informed and 

environmentally conscious general public has in many instances led to increased recognition of 

environmental detractors (Manning et al., 2004; Manning, 2011). Further, the literature contends 

a more environmentally cognizant general public coupled with the presence of GCC has perhaps 

made existing environmental detractors more apparent to recreation visitors (Brownlee et al., 

2014; Brownlee & Verbos; 2015; Smith et al., 2016).  

Employment of Coping Mechanisms 

The second component of this study was an examination of the coping mechanisms 

visitors employed when confronted with water level and water quality conditions within the 

Pennsylvania coastal section of Lake Erie. This analysis focused on research question R3. First, a 

comparison of the two primary coping domains was conducted. These results indicated that when 

confronted with either water level or water quality conditions, visitors more frequently applied 

cognitive as opposed to behavioral coping. The second portion of the coping analysis was an 
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examination of responses to the seven separate coping sub-domains. In response to water level 

conditions, visitors most frequently reported employing rationalization, followed by product-

shift, direct action, resource substitution, and temporal shift. When confronted with water quality 

conditions, visitors most frequently engaged in rationalization followed by direct action, resource 

substitution, product-shift, and temporal shift. Visitors from both sub-samples indicated they 

rarely employed the coping mechanisms of activity substitution and absolute displacement.  

Discussion of the Employment of Coping Mechanisms 

In this study, respondents reported low to moderate levels of coping mechanisms when 

confronted with water level and water quality conditions on Lake Erie. These findings were 

consistent with other studies within the outdoor recreation coping literature (Miller & McCool, 

2003; Propst, 2008; Schneider & Hammit, 1995). Moreover, given the low to moderate levels of 

impact awareness (i.e., appraisal) perceived by the sample, these results have intuitive appeal. 

Lazarus and Folkman (1984) noted the fundamental premise for the employment of coping 

mechanisms is based on an individual appraising a situation as taxing. In this research, because 

visitors did not appraise environmental detractors to be a considerable impact, respondents were 

unlikely to employ high levels of coping mechanisms.     

With regard to the primary coping domains, this study found cognitive coping 

mechanisms were more likely to be employed than behavioral coping mechanisms. This finding 

was consistent with past outdoor recreation coping research (Manning & Valliere, 2001; Miller 

& McCool, 2003; Robertson & Regula, 1994; Schneider & Hammit, 1995; Propst, 2008; 

Schuster et al., 2006). Further corroborating the coping literature, this research determined that 

low to moderate levels of appraisal were associated with the use of cognitive coping mechanisms 

(Miller, 1997, Miller & McCool, 2003). Employment of these cognitive coping processes, such 
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as rationalization and product-shift, were part of a mental process intended to decrease emotional 

anguish and identify positive attributes within a negative situation (Lazarus & Folkman, 1984). 

Further stated by Schuster et al. (2006), "[cognitive] coping occurs when nothing can be done to 

modify harmful, threatening, or challenging person-environment transactions" (p. 100).  

As the coping literature indicated, cognitive coping responses are typically used when 

individuals perceive they are helpless to changing a situation. It is possible that because of the 

large scale associated with the GCC induced environmental detractors in this study, visitors felt 

passive or even apathetic to the notion that they themselves could physically change the 

situation. Thus, they employed cognitive mechanisms to manage these detractors. Further 

validating this premise, the highest rated cognitive item within both sub-samples was the 

rationalization item, told yourself that water levels/water quality were actually a symptom of 

some larger problem. 

Another explanation for the pervasive use of cognitive coping in this study may have 

been the history of pollution and environmental issues commonly associated with Lake Erie. As 

noted in the previous section, the many well-publicized environmental problems that occurred in 

Lake Erie in the 1960ôs and 1970ôs (e.g., Cuyahoga River fire, polychlorinated biphenyls, and 

heavy industry pollution) may have desensitized visitorsô perceptions towards present day 

environmental detractors. Especially when accounting for an older, more experienced, and 

largely local WBOR sample. Thus it is likely the combination of current environmental 

detractors (e.g., GCC factors) and historic environmental detractors (e.g., pollution) on Lake Erie 

aided in the dominant application of cognitive coping mechanisms. 

Examination of responses to the seven separate coping sub-domains was also an 

important component of this research. As demonstrated above, the cognitive coping mechanisms 
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of rationalization and product-shift were the most commonly applied sub-domains in this study. 

These finding were consistent with the majority of outdoor recreation coping literature (Manning 

& Valliere, 2001; Miller & McCool, 2003; Robertson & Regula, 1994; Schneider & Hammit, 

1995; Propst, 2008; Schuster et al., 2006).  

Aanother important study finding was the application of the five behavioral coping sub-

domains. Direct action was recognized as the primary behavioral coping response for both sub-

samples respectively. Direct action was defined as any specific behavior directed towards 

influencing desirable changes within an experienced detractor (Miller & McCool, 2003). Actions 

such as talking with other members of the group about the environmental detractors encountered 

or speaking with Lake Erie authorities about the condition of the resource were assessed in this 

study.    

Interestingly, the rather frequent employment of direct actions in this study contradicts 

the literature, as this coping response is normally reserved for the highest levels of distress 

appraisal which were not found in this research. However, this author contends the largely local, 

older, and experienced sample of visitors likely maintained strong attachments to Lake Erie. 

Thus, these visitors were more willing to directly engage in coping behaviors which influenced 

the condition of the resource.     

Next, the behavioral coping sub-domains affiliated with the substitution typology (e.g., 

resource substitution, temporal substitution, and activity substitution) were applied with 

relatively low frequencies by both sub-samples. Interestingly, visitors in the two sub-samples 

indicated the same frequency of employment for all three substitution behaviors. Visitors 

indicated they were most likely to employ resource substitution behaviors, followed by temporal 

substitution, and lastly activity substitution. Thus, in the presence of either water level or water 
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quality conditions, visitors recognized recreating in different areas within Lake Erie (i.e., 

resource substitution) could alleviate some of their impact. Further, visitors more frequently 

indicated locational changes (i.e., resource substitution), as opposed to changing the time of their 

activity (i.e., temporal substitution) or physically changing the activity itself (i.e., activity 

substitution) when confronted with environmental detractors. 

Finally, consistent with past research, the least frequently employed behavioral coping 

response for both sub-samples was absolute displacement (Miller, 1997, Miller & McCool, 

2003). For this study, absolute displacement was defined as the result of a choice to alter both the 

recreation resource and activity in the face of a detractor (Anderson & Brown, 1984). In this 

context, absolute displacement was viewed as a last resort coping mechanisms and was only 

initiated when the highest levels of impacts were perceived (Arnberger & Brandenburg, 2007; 

Becker et al., 1981; 2007; Kuentzel & Heberlein, 1992; Manning, 2011; Miller & McCool, 2003; 

Neilson & Endo, 1977; Robertson & Regula, 1994; Shelby et al., 1988). This study found 

relatively low levels of impact, therefore, it was intuitive to find visitors seldom found it 

necessary to completely abandon their experience. 

Overall, analysis of coping responses produced important insight into the attitudes and 

behaviors of WBOR visitors on Lake Erie. The findings of this study were congruent with past 

literature, and served as further validation of previous research. Further, these coping results 

provided valuable and succinct metrics for natural resource managers on Lake Erie which are 

discussed later in this chapter.      

Theory Testing- Multiple Regression Path Modeling 

The final component of this study was an examination of theoretical models which 

incorporated environmental detractors using an adaptation of Lazarus and Folkman (1984) 
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stress-coping framework. This analysis focused on research questions R4, R5, and R6.  

Multivariate path analyses, using multiple regressions, were used to examine two separate path 

analyses models. The first model accounted for visitors within the water level sub-sample 

(Figure 4.1). The second model accounted for visitors within the water quality sub-sample 

(Figure 4.2). These final models included only significant and contributing variables.   

As previously addressed in this chapter, interpretation of the water level and water quality 

appraisal variables required specific attention. Initially, a seemingly uniform disagreement within 

the appraisal variables suggested a lack of awareness towards environmental detractors. Yet, 

when accounting for the actual condition of the resource during the time of the study, findings 

demonstrated visitors recognized and were largely aware of environmental detractors, but did not 

perceive them to be a problem. These perceptions equated to a low to moderate appraisal of 

environmental detractors in this study. A thorough understanding of these appraisal variables 

was seminal to this research as its inclusion produced curious relationships among other 

constructs. Results of the two final path analyses models are discussed in the following sections.     

Discussion of Water Level and Water Quality Final Models 

Research Question R4 ï Water Level Sub-Sample  

The associations between influencing personal factors and appraisals are well 

documented within the stress-coping literature (Lazarus & Folkman, 1984; Propst, 2008; 

Schuster et al., 2006). Results from this study found that personal factors were related to 

appraisals for both the water level and water quality models. Yet, these relationships were not 

always clear. Understanding the connections between these constructs was essential for assessing 

the models used in this study.     
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For the water level model, when the appraisal was assessed as the dependent variable, a 

statistically significant amount variance (21.5%) was explained by three personal factors. Of 

these three personal factors, REP- challenge seeking and REP- nature were found to have a 

considerable negative influence on the appraisal. Initially, these findings inferred the more 

visitors identified nature and challenge seeking as a preferred experience, the less aware they 

were of low water level conditions. Yet, when considering the study context, results suggested 

visitors motivated towards seeking challenge and enjoyment of natural setting elements such as 

wildlife and scenery were aware of the actual water level conditions which they encountered on 

Lake Erie. These results were consistent with the literature which had demonstrated the 

fulfillment of motivations are largely dependent on the environmental conditions encountered 

within a recreation setting (Manfedo et al., 1996; Manning, 2011; Whisman & Hollenhorst, 

1998). 

The personal factor of EUH- frequency of participation also had a slight negative 

influence on the appraisal. At face value, this finding indicated the more frequently visitors 

participated in their activity, the less aware they were of low water level conditions. However, 

when accounting for the study context, this relationship determined visitors who frequently 

engaged in WBOR activities were aware of the actual water level circumstances experienced on 

Lake Erie. This outcome validated the majority of empirical evidence suggesting more 

experienced users tend to be more perceptive of environmental conditions (Ditton et al., 1983; 

Graefe et al., 1986; Hammit & McDonald, 1983; Manning, 2011; Vaske et al., 1992; 2008; 

Whisman & Hollenhorst, 1998; White, Virden, & van Riper, 2008).        
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Research Question R4 ï Water Quality Sub-Sample  

In terms of the water quality model, when the appraisal was evaluated as the final 

outcome, a statistically significant amount variance (19.4%) was explained by three personal 

factors. Of those three personal factors, REP- challenge seeking had a moderate negative 

influence on the appraisal. At first, this outcome implied the more visitors recognized challenge 

seeking as a motivation, the less aware they were of poor water quality conditions. Yet, when 

accounting for the study context, this result inferred visitors motivated towards seeking challenge 

elements such as skill development and ability testing were aware of the actual water quality 

conditions encountered on Lake Erie. This finding was supported by the literature which 

primarily established the fulfillment of motivations are generally dependent on the 

environmental conditions encountered within a recreation setting (Manfedo et al., 1996; 

Manning, 2011; Whisman & Hollenhorst, 1998). 

Next, the personal factor of EUH-length of participation was also found to have a 

moderate negative influence on the appraisal. Initially, these findings inferred the more years 

visitors recreated, the less aware they were of poor water quality conditions. However, when 

considering the study context, results suggested visitors who engaged in WBOR over many years 

were aware of the actual water quality condition experienced during the study on Lake Erie. This 

finding corroborated the majority of empirical evidence suggesting more experienced users tend 

to be more perceptive of environmental conditions (Ditton et al., 1983; Graefe et al, 1986; 

Hammit & McDonald, 1983; Manning, 2011; Vaske et al., 1992; 2008; Whisman & Hollenhorst, 

1998; White, Virden, & van Riper, 2008). Further, the relationship also validated the literature 

which concluded visitors with more past experience largely had increased knowledge and 
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awareness towards the resource (McFarlane, Boxall, & Watson, 1998; White, Virden, & van 

Riper, 2008). 

Finally, the personal factor related to place of residence had a moderate negative 

influence on the appraisal. At face value, this result implied the more likely visitors were to be 

locals, the less aware they were of poor water quality conditions. When accounting for the study 

context, however, this outcome inferred local visitors were more perceptive of the actual water 

quality conditions encountered on Lake Erie in comparison to non-local visitors. This 

relationship was consistent throughout the literature which established local visitors were 

typically more perceptive of environmental detractors as opposed to non-local visitors 

(Arnberger & Bradenburg, 2007; Brody, 2008; Brownlee et al., 2014).  

Research Question R5 ï Water Level Sub-Sample  

The relationship between personal factors, appraisals, and coping mechanisms have been 

well-established in prior research (Lazarus & Folkman, 1984; Miller & McCool, 2003; Schuster 

et al., 2007). This study assessed the contribution of personal factors, and appraisals, upon 

coping mechanisms. Results from this research found that both personal factors and appraisals 

were related to coping for both the water level and water quality models. However, these 

relationships were not always clear. Understanding the connections between these constructs was 

essential for assessing the models used in this study. 
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For the water level model, when behavioral coping was tested as the dependent variable, 

a statistically significant amount variance (19.9%) was explained by the appraisal and three 

personal factors. Of these four variables, the appraisal was found to be the strongest predictor of 

behavioral coping. Initially, this finding implied the more visitors were aware of low water level 

conditions, the more behavioral coping mechanisms were employed. Yet, when considering the 

study context, this relationship suggested the more visitors were unaware of the actual water 

level conditions which they encountered on Lake Erie, the more behavioral coping mechanisms 

were employed. This positive relationship corroborated the past coping literature which 

concluded that as perceptions of detractors increased, the use of coping responses also increased 

(Lazarus & Folkman, 1984; Miller & McCool, 2003; Schuster et al., 2007). Moreover, this 

finding was critical to the conceptualization of this study as it endorsed the anticipated positive 

affiliation between the appraisal of a detractor and coping responses (Lazarus & Folkman, 1984; 

Lazarus, 1997).  

Next, the personal factor relating to place of residence had a considerable negative effect 

on behavioral coping. Local visitors were more likely to engage in behavioral coping 

mechanisms than non-local visitors. This result was validated by past research which found local 

visitors (as opposed to non-local visitors) were often more familiar with alternative locations, 

activities, and timeframes to engage in WBOR based on their intimate knowledge of the area 

(Kuentzel & Heberlein, 1992; McFarlane et al., 1998; Tseng, 2009). This finding has intuitive 

appeal amongst a primarily localized, experienced, and older sample of respondents.  

  The personal factor of REP-challenge seeking had a slight influence on behavioral 

coping. The more challenge and sport, developing skills, and ability testing were an important 

motivation for a visitorôs recreation experience, the more behavioral coping responses were 
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employed. There are mixed conclusions between challenge seeking and coping mechanisms in 

the literature. For instance, Sutton and Ditton (2005) found challenge seeking was negatively 

related to certain behavioral coping responses (e.g., activity substitution) while Tseng (2009) 

found no relationship between the two variables. It is important to recall that the coping variable 

tested in this instance contained numerous behavioral coping responses such as direct action, 

substitution, and absolute displacement. Thus, this finding demonstrated an interesting new 

relationship which suggested visitors seeking challenge in their WBOR activity found it 

necessary to possibly engage in alternative forms of behavioral coping responses.     

Finally, the personal factor of EUH- frequency of participation had a minute negative 

influence on behavioral coping. The more frequently a visitor recreated, the less likely they were 

to employ behavioral coping mechanisms. This studyôs results do not support the literature which 

largely established more experienced visitors engage more often in behavioral coping 

mechanisms (Schreyer & Lime, 1984; McFarlane et al., 1998; Bricker & Kerstetter, 2000).  

Research Question R5 ï Water Quality Sub-Sample  

For the water quality model, when behavioral coping was examined as the final outcome, 

a statistically significant amount variance (14.5%) was explained by the appraisal. Results 

determined the appraisal had a moderate influence on behavioral coping. Further, when cognitive 

coping was tested as the dependent variable, a statistically significant amount variance (5.5%) 

was explained by the appraisal. This finding indicated the appraisal had a minimal influence on 

the employment of cognitive coping responses. Examination of beta weights also inferred 

behavioral coping responses were influenced more by the appraisal than cognitive coping 

responses. 
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Initially, these relationships implied the more visitors were aware of poor water quality 

conditions, the more coping responses were employed. However, when accounting for the study 

context, these findings suggested the more visitors were unaware of the actual water quality 

conditions which they encountered on Lake Erie, the more likely they were to engage in 

behavioral coping responses (as opposed to cognitive coping responses). These positive 

relationships validated the coping literature which determined as perceptions of detractors 

increased, the use of coping responses also increased (Lazarus & Folkman, 1984; Miller & 

McCool, 2003; Schuster et al., 2007). This finding was critical to the conceptualization of this 

study as it substantiated the anticipated positive connection between the appraisal of a detractor 

and coping responses (Lazarus & Folkman, 1984; Lazarus, 1997).   

Research Question R6 ï Water Level Sub-Sample  

Numerous outdoor recreation studies have examined satisfaction as the final outcome of 

the stress-coping model (Propst, 2008; Schuster et al., 2006). This study assessed the 

contribution of personal factors, appraisals, and coping mechanisms upon overall satisfaction. 

Results from the study found that one personal factor and the appraisal were indeed related to 

overall satisfaction for both models. However, the relationship between coping and overall 

satisfaction was only found in the water quality model. Further, the relationships between these 

individual personal factors, appraisals, coping responses, and outcome were not always clear.   

Understanding the connections between these constructs was the culmination of this study and 

model assessment. 

For the water level model, when overall satisfaction was tested as the dependent variable, 

a statistically significant amount variance (14.5%) was explained by the appraisal and one 

personal factor. Of these two variables, the appraisal was observed to be the strongest predictor 
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of overall satisfaction. The more visitors were unaware of the actual water level conditions 

which they encountered on Lake Erie, the more their overall satisfaction levels increased.  

While this finding seemed rather obscure at first, this relationship was attributed to the 

underlying premise of the study; visitors did not perceive low water level impacts to be a 

problem, because low water levels were not present during the time of data collection. Thus, 

without the presence of environmental detractors, recreationists were able to maintain and even 

increase their overall satisfaction within the experience. This finding confirmed past research 

which had shown visitor satisfaction levels were influenced by their perception and/or appraisal 

of the environment (Farrell et al., 2001; Flood & McAvoy, 2000; Lynn & Brown, 2003; 

Manning et al., 2004; Manning, 2011; Monz et al., 2006; Uyarra, Watkins, & Cote, 2009; White, 

Hall, & Farrell, 2001).  

The personal factor of REP-challenge seeking was also determined to have a slight 

negative influence on overall satisfaction. This result suggested visitors who sought challenge 

within their WBOR activity were more dissatisfied with their experience. This finding was 

unanticipated and inconsistent with previous studies which found significant positive effects of 

challenge and skill testing on recreation satisfaction (Sutton & Ditton, 2005; Vaske, Fedlar, & 

Graefe, 1986; Whisman & Hollenhorst, 1998).  

Research Question R6 ï Water Quality Sub-Sample  

 

For the water quality model, when overall satisfaction was examined as the final 

outcome, a statistically significant amount variance (8.9%) was explained by the appraisal, 

cognitive coping, and one personal factor. Of these three variables, the appraisal was once again 

observed to be the strongest predictor of overall satisfaction. The more visitors were unaware of 
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the actual water quality conditions which they encountered on Lake Erie, the more their overall 

satisfaction levels increased.  

Once again, while this finding seemed rather illogical at first, this relationship was 

attributed to the underlying premise of the study; visitors did not perceive poor water quality 

impacts to be a problem, because poor water quality conditions largely were not present during 

the time of data collection. Thus, without the presence of significant environmental detractors, 

recreationists were able to maintain and even increase their overall satisfaction with the 

experience. This finding confirmed past research which has shown visitor satisfaction levels 

were influenced by their perception and/or appraisal of the environment (Farrell et al., 2001; 

Flood & McAvoy, 2000; Lynn & Brown, 2003; Manning et al., 2004; Manning, 2011; Monz et 

al., 2006; Uyarra, Watkins, & Cote, 2009; White, Hall, & Farrell, 2001).  

Cognitive coping was also determined to have a minute negative influence on overall 

satisfaction. As the need to cognitively cope with poor water quality conditions increased, 

visitors reported a decrease in overall satisfaction. This negative relationship corroborated past 

coping studies which demonstrated, in the presence of detractors, the application of any coping 

mechanism will result in a negative effect on the desired outcome (Lazarus & Folkman, 1984; 

Miller & McCool, 2003; Propst 2008; Schuster et al., 2006). This finding was critical to the 

conceptualization of this study as it substantiated the anticipated connection between cognitive 

coping and overall satisfaction. (Lazarus & Folkman, 1984; Lazarus, 1997; Schuster et al., 

2006).    

Finally, the personal factor of REP-challenge seeking had a slight negative influence on 

overall satisfaction. This finding suggested visitors who sought challenge and sport, skill 

development, and ability testing within their WBOR activity were slightly more dissatisfied with 
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their overall experience. This result was unexpected and inconsistent with previous studies that 

found significant positive effects of challenge and skill testing on recreation satisfaction (Sutton 

& Ditton, 2005; Vaske, Fedlar, & Graefe, 1986; Whisman & Hollenhorst, 1998). 

Theoretical Implications 

Encountering social detractors (e.g., conflict, crowding, and hassles) and environmental 

detractors (e.g., low water levels and poor water quality) within a recreation setting has been 

demonstrated to influence visitor satisfaction (Farrell et al., 2001; Flood & McAvory, 2000; 

Lynn & Brown, 2003; White et al., 2001). A considerable amount of recreation research has 

established that visitors employ coping mechanisms to maintain satisfaction when encountering 

social detractors (Manning & Valliere, 2001; Manning, 2011; Mill er & McCool, 2003; Schuster 

et al., 2006). Yet, no research has attempted to integrate resource conditions such as 

environmental detractors within a coping context. To address this gap, a model incorporating 

elements from stress-coping and environmental conditions research was developed in this study 

to add to our understanding of outdoor recreationistsô response to environmental detractors.  

From a theoretical standpoint, the overarching goal of this study was to examine the 

relationships between personal factors, appraisals, coping, and satisfaction. Specifically, two 

individual mediations were assessed. The first mediation addressed the extent appraisals 

mediated the relationship(s) between personal factors and coping mechanisms. The second 

mediation evaluated the extent coping mechanisms (both cognitive and behavioral) individually 

mediated the relationship between the appraisals and overall satisfaction. The significance of 

these mediation concepts was to further understand why and how visitors, with their unique 

personal attributes, reported high levels of satisfaction when recreating within sub-optimal or 

distressing environments. 
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For the water level model (Figure 4.1), the first mediation was partially confirmed. In this 

model the cognitive coping variable was eliminated as no significant linkages were observed. 

However, the appraisal was found to fully mediate the relationship between one personal factor 

and behavioral coping, and partially mediate the influence between two other personal factors 

and behavioral coping. Thus, the appraisal partially explained how personal factors contributed 

to behavioral coping responses. However, the second meditation for the water level model was 

not confirmed. While the appraisal was found to indirectly affect behavioral coping, no 

significant effect was observed between behavioral coping and overall satisfaction. That is to 

say, behavioral coping mechanisms did not explain how the appraisal contributed to overall 

satisfaction.  

The results from the water level model suggested personal factors lead to an increased 

recognition and awareness of water level impacts. This rather accurate perception of the actual 

water level conditions over the study period equated to a low appraisal of water level impacts. In 

other words, visitors did not perceive water levels detracted from their WBOR experience. 

Though full support was not found for either of the mediations, perceptions of water level 

impacts (i.e., appraisal) was found to be a partial mediator of the influence of personal factors on 

behavioral coping and overall satisfaction. While visitors found it necessary to employ moderate 

levels of behavioral coping, this coping did not relate or contribute to their trip satisfaction. In 

fact, the appraisal of water level impacts actually increased overall satisfaction levels. Again, 

these relationships make intuitive sense when accounting for the fact that low water level 

conditions were not present during the time of the study. Thus, without the presence of low water 

levels, recreationists in this sub-sample were able to maintain and even increase their overall 

satisfaction within the experience.  
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As for the final water quality model (Figure 4.2), the first mediation was confirmed. In 

this model, the appraisal fully mediated the relationship between all three personal factors and 

both cognitive and behavioral coping. Therefore, the appraisal fully explained how personal 

factors contributed to coping. Further, the second mediation was partially confirmed. While the 

appraisal significantly affected both cognitive and behavioral coping, the secondary linkage 

between coping and satisfaction was only observed for cognitive coping. Thus, cognitive coping 

partially explained how the appraisal contributed to overall satisfaction.  

Findings from the water quality model indicated personal factors led to an improved 

perception and awareness of water quality impacts. This recognition of water quality conditions 

corresponded to a low to moderate appraisal of water quality impact on outdoor recreation. In 

other words, visitors perceived that water quality only slightly impacted their activity. 

Perceptions of water quality impacts was found to fully mediate the influence of personal factors 

on both behavioral and cognitive coping. While visitors found it necessary to employ low levels 

of behavioral coping responses, the use of these coping mechanisms did not influence their 

satisfaction. This finding suggested visitors employed behavioral coping responses such as direct 

action and substitution, but these behavioral adaptations did not affect their overall experience.   

More importantly, cognitive coping partially mediated the influence of the appraisal on 

overall satisfaction. This critical finding specified that cognitive coping did indeed influence 

overall satisfaction, substantiating the fundamental premise of the stress-coping model (Lazarus 

& Folkman, 1984; Schuster et al., 2006). Finally, the appraisal of water quality impacts actually 

increased overall satisfaction levels. The results of this path analysis make sense when 

accounting for the fact that poor water quality conditions were by and large absent during the 

study period. Thus, the slight presence of water quality conditions in this study created a 
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situation that had both positive and negative effects on visitors. While some visitors found in 

necessary to employ cognitive coping techniques such as rationalization and product-shift to 

maintain their experience, others avoided coping all together and their perception of the water 

quality impacts increased their overall satisfaction within the experience.   

This study took the work of Schneider and Hammitt (1995), Miller & McCool (2003), 

Schuster et al., (2006), and Propst (2008) to the next logical step in the investigation of 

environmental detractors and coping within recreational settings. It went beyond determining 

perceptions of environmental impacts, and attempted to determine if the presence of 

environmental detractors influenced the employment of coping mechanisms and ultimately 

visitor satisfaction. While results from multiple regression path analysis did not imply causality, 

the magnitude and significance of the associations provided a means of support and modification 

to the overall theoretical model. Path coefficients suggested an association among the variables 

within the coping models. Moreover, the relationships provided support for advancing the 

original stress-coping model by applying coping as a response to environmental detractors.  

Managerial Implications 

From a natural resource management perspective, the purpose of this study was to 

understand whether certain types of environmental conditions affected WBOR visitors within the 

Pennsylvania coastal section of Lake Erie. A multitude of pervasive environmental conditions 

within the Lake Erie watershed have been attributed to global climate change (GCC) including  

fluctuations in water levels and water quality concerns (IJC, 2012; Moore et al., 1997; Murdoch 

et al., 2000; Parry, 2007; Shortle et al., 2015). These environmental conditions have become 

progressively evident to recreation users as well as resource managers (NPCA, 2009). As such, 
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natural resource managersô trepidations with regard to the effects of these environmental 

conditions on visitorsô experiences have increased considerably. 

The results of this study indicated visitors recognized and were aware of environmental 

detractors (i.e., water levels and water quality conditions) on Lake Erie, but did not perceive 

them to be a problem. As previously discussed in this chapter as well as Chapter Three, water 

levels were averaging one to two feet above the long term average (Table 3.1), while water 

quality conditions had somewhat improved compared to previous years (Table 3.2).  

Study results indicated visitors were more aware of and more likely to be impacted by water 

quality conditions as opposed to water level conditions.  

By and large, respondents were able to accurately and distinctively differentiate impact 

perceptions based on the actual resource conditions encountered during the study. For instance, 

nearly two-thirds (62.5%) of the water quality sub-sample confirmed they had noticed an 

increase in the number of harmful algal blooms (HABs). Analysis of secondary data confirmed 

HABs were indeed increasing in numbers during the time of the study (Ho & Michalak; 2015).  

For resource managers, these results yielded important information about the WBOR 

constituency. The primarily localized, experienced, and older sample demonstrated they were 

very cognizant of the resource conditions encountered on Lake Erie. A central concept for 

maintaining high quality outdoor recreation experiences is the identification of visitor resource 

perceptions and related impacts (Manning, 2011). Further, management perceptions of visitors 

have often been found to be inaccurate regarding their perceptions of the resource (Vistad, 2003; 

Wikle, 1991). Study findings validated visitorsô abilities to provide objective and accurate 

resource impact assessments which should be accounted for in future management decisions. 
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The assessment of overall visitor satisfaction has long been the most pervasive measure 

of outdoor recreation experience quality employed by resource managers. Yet, the results of 

satisfaction studies often find visitors to be highly satisfied, regardless of the negative 

circumstances encountered. Further, the literature largely concluded measures of overall 

satisfaction are too simplistic to sufficiently assess the management of outdoor recreation 

(Manning & Valliere, 2001; Manning, 2011). To further understand the relationship between 

negative encounters and satisfaction, this study contended visitors employed cognitive and 

behavioral coping processes to maintain high satisfaction levels when environmental detractors 

were encountered.  

The primary management contribution of this research was a better understanding of how 

visitors coped and reacted to environmental detractors and their resulting behaviors. Overall, this 

study found visitors were more likely to cope with environmental detractors by employing 

cognitive coping strategies (e.g., rationalization and product-shift) as opposed to behavioral 

adjustments. Cognitive coping is a mental process intended to decrease emotional anguish and 

identify positive attributes within a negative situation (Lazarus & Folkman, 1984). For instance, 

visitors within both the water level and water quality sub-samples indicated rationalization was 

by far their most frequently applied coping response.   

This finding has significant ramifications for the management of the resource. 

Rationalization refers to orienting a thought process in a specific way to reduce stress and overall 

irregularities within an experience (Schneider & Hammitt, 1995). Consequently, rationalization 

is often used to explain why visitor satisfaction levels can remain high even when detractors are 

present. Within the study context, a visitor could have encountered an environmental detractor 

on Lake Erie and found it to impact their experience. Yet, the visitor likely cognitively 
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rationalized the interaction in an effort to reduce any internal distress created by the condition. 

Subsequently, the visitorôs level of satisfaction could have remained high when applying this 

dissonance reduction technique to mediate negative feeling arising from the situation.  

Not surprisingly, this study found overall satisfaction levels for both of the sub-samples 

to be high. Thus, when accounting for the pervasive application of cognitive coping mechanisms 

found in this study, resource managers should recognize that satisfaction may be a superficial 

and misleading measure of experience quality if mediating variables (e.g., coping mechanisms) 

are not accounted for. Based on these findings, resource managers should be prepared to interpret 

future changes in environmental conditions on Lake Erie as an indicator of underlying 

dissatisfaction.   

While the application of cognitive coping was dominant in this study, the less frequently 

employed behavioral coping responses also provided valuable resource management insight. 

Direct action was recognized as the primary behavioral coping response for both sub-samples 

followed by the substitution typology and finally absolute displacement. The rather frequent use 

of direct action in this study was interesting as this coping response is typically associated with 

high levels of stress. However, this author contends the largely local, older, and experienced 

sample likely maintained strong attachments to Lake Erie. This finding equated to a vocalized 

and demonstrative population who were not afraid to voice their opinions to peers, managers, 

authorities, and politicians. In the event of changing resource conditions, management should be 

prepared to listen and react to a well informed and likely motivated constituency.   

In terms of substitution coping responses, results determined visitors were most likely to 

employ resource substitution behaviors, followed by temporal substitution, and lastly activity 

substitution. Thus, in the presence of either water level or water quality conditions, visitors 
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recognized recreating in different areas within Lake Erie (i.e., resource substitution) could 

alleviate some of their impact. Further, visitors more frequently indicated locational changes 

(i.e., resource substitution), as opposed to changing the time of their activity (i.e., temporal 

substitution) or physically changing the activity itself (i.e., activity substitution) when confronted 

with environmental detractors. The rather prevalent employment of resource substitution in this 

study suggests visitors will continue to travel greater distances to recreate if the presence of 

environmental detractor increases. Thus, resource managers should be prepared to patrol, 

maintain, and develop substantially larger geographic WBOR areas.    

Finally, the least frequently employed behavioral coping response for both sub-samples 

was absolute displacement. For this study, absolute displacement was defined as the result of a 

choice to alter both the recreation resource and activity in the face of a detractor (Anderson & 

Brown, 1984). From a resource management perspective, the employment of absolute 

displacement behaviors means a loss of visitors. While this behavioral coping response was 

infrequently employed in this study, an increase in environmental detractors could result in a 

potential loss of visitors as they find it necessary to alter their experiences.      

A comprehensive understanding of visitorsô awareness and their cognitive and behavioral 

responses to environmental detractors will  assist resource managers in developing effective 

strategies to elicit public support, inform policy and planning decisions, and mitigate GCC 

impacts (Brownlee, 2012; Semenza et al., 2008; Toth & Hizsnyik, 2008). While current coping 

strategies appeared to be effective in mediating visitors perceptions of environmental detractors, 

they may not continue to be sufficient if GCC impacted resources (e.g., water levels and water 

quality) continue to worsen. Therefore, the status of water levels and water quality on Lake Erie 

should be constantly observed and monitored in an effort to fully understand the frequency and 



 

130 

 

degree to which visitors must cope with environmental detractors to achieve overall satisfaction 

within their outdoor recreation experience. 

Recommendations for Future Research 

Based on the scope and findings of this study, there are several suggestions and directions 

for future research. This study built upon the frameworks of past social detractor research such as 

Schneider and Hammitt (1995), Miller & McCool (2003), Schuster et al., (2006), and Propst 

(2008) and served to further their work. More than a mere extension of past research, this study 

substituted social detractors (e.g., crowding, conflict, and hassles) with environmental detractors 

(e.g., water level and water quality conditions) in an effort to assess the versatility of the stress-

coping model. This substitution offered a way to integrate environmental conditions and coping 

research. The goal of future studies should be to utilize this dissertation as a framework in its 

own, and to further advance the foundation set in place. 

Future research employing this adapted stress-coping model should be applied to various 

other outdoor recreation locations. When selecting future study settings, the condition of the 

biophysical environment is paramount. The fundamental premise of this model is based on the 

assumption visitors perceive the environmental conditions within the study setting to impact their 

recreation experience. While the sample in this study appraised the condition of the resource to 

be moderately impactful, future research within a study setting severely impacted by 

environmental conditions could serve as an interesting comparison. Application in areas 

particular sensitive to the environmental impacts of GCC such as rainforests, prairie regions, and 

coral reefs could help to identify differences in coping responses within diverse environmental 

contexts. This research would further validate and test the theoretical interplay between personal 

factors, perception of environmental impacts, coping mechanisms, and overall satisfaction.  
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Several methodological limitations were identified within this study that suggest avenues 

for future research. First and foremost, it must be stated that the overarching purpose of this 

research was not simply to predict overall visitor satisfaction. Rather, the aim of this study was to 

test an adaptation of the stress-coping theory and to observe the interplay between constructs. Be 

that as it may, overall satisfaction served as the sole outcome construct and was operationalized 

as a single-item indicator in this study. Recognizing the difficulty in properly assessing 

recreationistsô satisfaction levels, future research should employ a more robust, multiple-item 

indicator of overall satisfaction in an effort to increase variance, reliability, and validity (Vaske, 

2008). This multi-item satisfaction indicator should include individual domains pertinent to 

environmental detractors such as resource quality, facilities operations, facilities sufficiency, and 

recreation experience (Absher et al., 1996; Burns, 2000; Crompton & MacKay 1989). 

Further examination of the measure of environmental detractors (i.e., awareness of 

impacts) within this study would be useful. While this multi-item indicator was proven 

successful in various other environmental perceptions studies (Brownlee et al., 2014; Jacobson, 

1999; Knudson et al., 2003), it may not be ideally suited as an appraisal of environmental 

detractors. Specifically, the items within this index assessed visitor perceptions of low water 

level impacts and poor water quality impacts. As previously noted, these environmental 

detractors largely were not present during the time of the study. Thus, the interpretation of the 

appraisal items may have proved excessively difficult and confusing. Future research should 

consider including other multi-item environmental perception measures in addition to this item in 

an effort to corroborate study findings. Further, the measure of environmental detractors within 

the study could be enhanced by incorporating more neutralized statements that do not polarize 

responses. 
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The sample and sampling timeframe used for this study was also a limitation. This 

research examined WBOR visitors consisting of anglers, boaters, and beach visitors who utilized 

the Pennsylvania coastal section of Lake Erie, and did not reflect all possible outdoor 

recreationists within the area. In an effort to equally represent the five targeted WBOR visitor 

types (e.g., motorized boaters, non-motorized boaters, shore anglers, boat anglers, and beach 

visitors) the sampling design for this study did not account for individual visitor group 

population sizes. The targeting of these specific visitor groups, and more importantly, the 

exclusion of other groups could have introduced sampling bias and limitations to the 

generalizability of the study. Further, this study collected cross-sectional data from one point in 

time (i.e., summer 2015). Results may have been unique to that specific year and season, and 

may not have accurately represented WBOR visitors over time. 

Another methodological limitation of this research was the collection of only primary 

activity data. Analysis of primary activity data only allowed insight into one activity a visitor 

engaged in on that specific day. In this study, recreation visitors were often observed engaging in 

multiple activities within the same day or different days. For instance, a visitor could have been a 

beach visitor on Friday, an angler on Saturday, and a boater on Sunday. Future research focusing 

on not only a visitorôs primary activity, but all activities undertaken, could lead to a more 

comprehensive understanding of activity profiles and behaviors.  

This study also provided considerations for researchers studying coping in outdoor 

recreation settings. Synthesis of the vast coping literature noted several ways to measure coping 

mechanisms. For instance, Lazarus and Folkman (1984) originally used a 68-item óways of 

copingô checklist, while Schnieder and Hammitt (1995) and others utilized an adapted version of 

the checklist approach. This study employed Miller and McCoolôs (2003) coping assessment 
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adaptation which specifically measured both cognitive and behavioral constructs commonly 

associated with outdoor recreation behaviors. While this study utilized the most current and 

reliable coping assessment to ensure the validity of the findings, future research should evaluate 

the positive and negative features affiliated with all of the available coping measurements.  

Finally, the transactive nature of the stress-coping theory suggested recreation visitors 

were constantly re-appraising both the environmental conditions that they encountered as well as 

the frequency and types of coping responses which they employed. Likewise, the pervasive 

presence of GCC suggests the severity of environmental detractor impacts will only continue to 

increase. Looking towards the future, scholars must longitudinally examine the effects of 

environmental detractors on outdoor recreation populations. Further and continuous examination 

of these issues will provide valuable theoretical and practical insights into the important aspects 

of coping responses within outdoor recreation settings.       
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Appendix A. WATER LEVEL ON -SITE SURVEY INSTRUMENT  
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Appendix B. WATER QUALITY ON -SITE SURVEY INSTRUMENT  
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