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ABSTRACT 
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David Schafer, M.S. 
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Director: Dr. Andrew J. Bobilya 

 

 

Resource degradation is a primary concern related to increased visitor use of U.S. public lands. 

This can manifest in vegetation loss, soil compaction and erosion, degradation of water quality, 

and wildlife disturbance. The Seven Leave No Trace (LNT) Principles are a primary means of 

educating visitors to reduce impact on public lands. Given that Great Smoky Mountains National 

Park (GRSM) is the most visited National Park in the country at 14.1 million visitors in 2021, 

there is a need to replicate previous LNT research conducted in other parks and protected areas 

in GRSM. This study sought to understand GRSM hikers’ behavioral intent towards LNT 

practices. A quantitative questionnaire was used to measure participants’ behavioral intent based 

on four variables towards LNT: attitudes of appropriateness, perceived effectiveness, perceived 

difficulty, and self-reported knowledge. A total of 285 questionnaires were completed. Findings 

show the variables had varying levels of influence on hikers’ behavioral intent, with perceived 

effectiveness and difficulty having the most influence. Based on this, GRSM staff may reduce 

hiker impact hiker by focusing education on the effectiveness and ease of practice of LNT 

Principles foremost. Supplementally, staff can provide education that increases hikers’ 

understanding of impacts and emphasizes appropriateness of proper LNT behavior. Better 
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practice of LNT by hikers in the Park may minimize recreation-related impacts in GRSM and 

may subsequently improve visitor experience. 

 

Keywords: Great Smoky Mountains National Park, Leave No Trace, theory of planned 

behavior, hikers 
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CHAPTER ONE: INTRODUCTION 

Introduction 

The Great Smoky Mountains National Park (GRSM) is situated within a day’s drive of 

one-half the population of the United States and was visited more than 14.1 million times in 

2020 (Visitor Experience Stewardship, 2022). This is a 57% increase in annual visitation rates 

since 2012 and makes it by far the most visited National Park in the entire United States (Visitor 

Experience Stewardship, 2022). Resource degradation is a primary concern related to the 

documented increase in visitor use of public lands. This can manifest in vegetation loss, soil 

compaction and erosion, degradation of water quality, and wildlife disturbance. (Arrendondo et 

al., 2021; Marion et al., 2016).  

Most land managers have the dual mandates to conserve and protect public lands while 

promoting access to the public (Marion & Reid, 2001). Managers achieve these mandates and 

address ecological impacts through two main strategies: direct and indirect management. Direct 

management strategies involve the enforcement of regulations and may restrict of use of access 

to conserve public lands, but generally limits visitor autonomy and can create conflict (Dawson 

& Hendee, 2009). Rather than directly controlling visitors through enforcement or regulations, 

indirect management emphasizes influencing behavior through more “light-handed” methods 

such as education and persuasive messaging (Dawson & Hendee, 2009; Hammitt et al., 2015). 

The use of indirect management focuses on expanding visitor awareness of potential negative 

impacts and encourages visitors to learn and apply low-impact skills and ethics (Marion, 2016). 

Leave No Trace (LNT) messaging is an important part of indirect management strategy and is 

widely utilized by agencies and organizations across many land designations and geographic 

locations (Marion, 2014).  
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The expanded use of LNT Principles to educate visitors across various public lands 

means that further research should be conducted in order to improve its efficacy. Given that 

GRSM is the most visited National Park in the country, there was need to replicate previous 

LNT-focused research in the Park. Therefore, the purpose of this study was to explore hikers’ 

behavioral intentions towards LNT Principles in GRSM. This study replicated past LNT research 

to provide important information for parks in the eastern United States and to inform educational 

efforts by GRSM staff and the Leave No Trace organization, the non-profit organization that 

manages LNT efforts in the U.S. and abroad. 

History of Leave No Trace 

The Seven Leave No Trace (LNT) Principles are one of the most prominent and widely used 

educational messages for environmentally responsible outdoor recreation in the U.S. and abroad 

(Lawhon et al., 2017; Taff et al., 2014). The Seven Principles are designed to educate outdoor 

recreationists about the potential ecological impacts of recreation and teach them skills and 

techniques to reduce these impacts.  

The formation of LNT curriculum came from a need to educate recreationists on low-impact 

practices in the backcountry. Use of public lands in the 

U.S. began increasing in the 1960s due to the rising 

popularity of outdoor activities such as hiking, 

backpacking, and camping. This trend continued into the 

1970s and 1980s, causing increased impact to the natural 

environments that visitors frequented. These impacts 

necessitated the creation of educational programs that 

 Figure 1 – The Seven Leave No Trace 

Principles (Leave No Trace Center, 2021b) 
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would become the precursor to modern Leave No Trace education. Work by the U.S. Forest 

Service (USFS), Bureau of Land Management (BLM) and National Park Service (NPS) in the 

late 1970s and early 80s eventually coalesced into a more standardized version of “No Trace” 

curriculum. They emphasized educational approaches to changing visitor behavior rather than 

regulatory or law enforcement-based approaches that could antagonize visitors and be difficult to 

enforce (Marion & Reid, 2001).  

In 1990, the USFS partnered with NOLS (then known as the National Outdoor Leadership 

School) to develop a written LNT curriculum with the intention of creating a national program. 

With this partnership, the LNT program oriented towards a science-based approach through 

collection of relevant literature and consultation with scientists. NOLS was also fundamental in 

the creation of the experiential training that became the first five-day LNT Master Educator 

course. Shortly after, the program was formally adopted by the BLM, NPS, and U.S. Fish and 

Wildlife Service (USFWS) (Leave No Trace Center, 2021a; Marion & Reid, 2001). 

 In 1994, the non-profit Leave No Trace, Inc. (now known as the Leave No Trace 

organization) was created to oversee research, funding, and projects related to LNT (Marion & 

Reid, 2001). The LNT organization is responsible for developing and expanding LNT training 

and educational resources. It achieves this by conducting research that impacts public lands, and 

by engaging with federal land management agencies, outdoor industry corporations, nonprofit 

environmental, outdoor education organizations, and the general public (Leave No Trace, 

2021a).  

 Today, the Seven LNT Principles have been adapted to apply to almost any outdoor 

setting or activity to help visitors to minimize impacts. While its roots are in backcountry and 

wilderness settings, the program has expanded to include frontcountry settings (Leave No Trace, 
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2021a; Marion & Reid, 2001). In addition to its continued partnerships with federal land 

agencies, the LNT organization entered a Memorandum of Understanding (MOU) with 

America’s State Parks in 2009, representing over 8,000 state parks. The LNT program has also 

been adopted internationally by countries such as Ireland, New Zealand, Canada, Australia, 

Montenegro, Hong Kong, South Korea, Greece, Scotland, Argentina, Mexico, and Taiwan. 

These partnerships will continue to strengthen the LNT organization’s efforts to expand LNT 

curriculum and provide greater opportunity for consistent educational messaging to all types of 

outdoor recreationists (Lawhon et al., 2017; Vagias & Powell, 2010).  

Visitors’ Attitudes, Perceptions, and Behavioral Intent towards LNT 

Historically, land managers primarily promoted LNT messaging to backcountry users. 

However, due to the steady increase of public land use by frontcountry users, including day-

hikers, there has been a push over the past 15 years to provide LNT messaging for these 

demographics (Marion, 2014). As such, there has been an increase in LNT research on 

frontcountry day-use visitors to public lands. The LNT organization, along with various partners 

in academia and public land management, has conducted numerous studies on visitors’ attitudes, 

perceptions, and behavioral intent towards LNT Principles as they pertain to outdoor recreation 

(Coulson et al., 2021; Lawhon et al., 2013, 2017, 2019; Taff et al., 2011, 2014). Understanding 

of these variables helps educators and land managers ensure their LNT educational messages are 

effective (Lawhon et al., 2017; Taff et al., 2014). Additionally, these studies provide an 

understanding of behavioral intent towards LNT within specific geographic regions and help 

discern differences in intentions between different types of recreationists such as day-hikers 

versus backpackers (Taff et al., 2014). 
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The preponderance of LNT-focused research to date has been conducted in the western 

U.S. While studies from other geographic locations can be used to guide LNT messaging in the 

eastern United States, it is beneficial to replicate research on public lands such as GRSM to 

capture a wide swath of data on visitor perceptions, attitudes, behavioral intentions, and self-

reported practice of LNT (Lawhon et al., 2017; Taff et al., 2014). (Lawhon, et al., 2017; Taff et 

al., 2014). This is especially true in areas separated by large geographic distances. For example, 

an LNT study on visitors’ behavioral intentions in Wyoming, while certainly useful, may not be 

generalizable to visitors’ behavioral intention in North Carolina or other eastern states. 

Prior to this study, no research had been conducted on visitor attitudes, perceptions, and 

behavioral intentions towards LNT in GRSM. Addressing the lack of LNT-specific research is 

especially pressing given GRSM’s high visitation rates. GRSM is situated within a day’s drive of 

between one-third and one-half the population of the United States and was visited more than 

14.1 million times in 2020 (Visitor Experience Stewardship, 2022). This is a 57% increase in 

annual visitation rates since 2012. It is by far the most visited National Park in the entire United 

States (Visitor Experience Stewardship, 2022). Considering GRSM’s proximity to a large 

density of the United States’ population, along with its high visitation rates, a study on visitor 

attitudes, perceived difficulty of LNT, perceived effectiveness of LNT, self-reported knowledge, 

and behavioral intent towards LNT is vital to assist Park staff in their understanding of visitor 

behavioral intentions, and subsequent implementation of LNT educational strategies.  
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CHAPTER 2: LITERATURE REVIEW 

Literature Review 

Ecological Impact Due to Visitor Use 

 Before addressing visitor attitudes, perceptions, and behavioral intent towards LNT, it is 

necessary to examine studies that have documented ecological impact due to visitor behavior. A 

better understanding of this will provide context for the necessity of LNT education in public 

lands. Ecological impacts can be summarized into four main categories: 1) Vegetation and soil 

impact, 2) campfire impact, 3) water quality degradation, 4) and wildlife disturbance (Marion et 

al., 2016).  

Vegetation and Soil Impact 

Vegetation impact is categorized into three levels: light, intermediate, and heavy 

trampling. Light trampling is characterized by reduction in height and loss of ground cover of 

vegetation, whereas intermediate and heavy trampling are characterized by greater loss of 

coverage, inhibition of native plant regrowth, and increased growth of non-native or invasive 

species (Marion et al., 2016; Pescott & Stuart, 2014). Level of impact is also influenced by 

factors such as vegetation resistance and resilience. Resistance is the capacity of vegetation to 

withstand the direct effects of trampling. Resilience is the capacity of vegetation to recover from 

trampling damage (Hammit et al., 2015). While some plant types, such as grasses and sedges, 

have greater resistant and/or resilience, high levels of trampling will generally remove all 

vegetation cover (Monz et al., 2010). Most vegetation loss occurs during initial traffic on 

otherwise pristine areas. After initial impact, further traffic has little effect on vegetation 

coverage or loss if visitors stay on previously impacted sites (Marion et al., 2016). 
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 In addition to loss of vegetation ground cover and increased soil erosion, impact to 

woody shrubs or mature trees will also occur. This manifests through mechanical damage such 

as removing limbs, driving nails into trunks, peeling bark, or hacking and felling trees. These 

impacts have varying degrees of effects on tree health. Most actions (with the exception of 

felling) will not directly cause tree mortality. Instead, they will increase the likelihood of 

weakening trees, which will make them more prone to breakage or other adverse effects that are 

dependent on environmental factors such as drought rate or soil quality (Hammit et al., 2015). 

Regardless of whether damage has direct contribution to mortality, research shows that long-

term impacts can result in a reduction and loss of the forest canopy (Marion et al., 2016). Once 

loss of vegetation has occurred, issues then extend into soil erosion. 

Similar to vegetation, soil erosion is categorized into three levels of impact due to foot 

traffic: light, intermediate, and heavy trampling (Marion et al., 2016). Light trampling has little 

effect on soil itself, even if plant life and organic matter are affected. However, intermediate and 

heavy trampling will result in soil compaction that inhibits plant growth and decreases water 

permeability (Alessa & Earnhart, 2000). This can lead to pooling water and trail erosion that 

contributes to soil loss and harms the visitor experience (Leung & Marion, 1999). Off-trail travel 

and campsite proliferation represent some of the primary visitor behaviors that land managers 

attempt to mitigate. Visitors tend to travel off trail to points of interest that don’t already have 

trail access and create campsites in flat areas that are close to attractive features such as water 

sources, points of interests, or viewpoints (Arrendondo et al., 2021; Marion et al., 2016). Visitors 

may also create new campsites when designated sites have undesirable resource or social 

conditions (Leung & Marion, 1999). 
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Campfire Impact 

In addition to foot traffic, campfires can impact soil quality by promoting loss of soil 

nutrients and by creating change in the chemical properties of soil. Alteration of soil properties 

can inhibit soil and plant recovery on direct campfire sites for 10-15 years after the initial 

creation of a campfire (Marion et al., 2016). As such, unnecessary campfires at established 

campsites represent another factor that land managers attempt to mitigate regarding soil damage 

(Arrendondo et al., 2021; Leung & Marion, 1999; Marion et al., 2016). 

 Studies by Leung & Marion (1999) and Arrendono et al., (2021) characterized 

backcountry campsite impacts in GRSM. Reid & Marion (2005) explored campfire impact 

specifically. Research on campfire impact indicates that, in addition to the soil and flora damage 

outlined above, cutting of trees and branches is a consistent behavior among hikers when there is 

an inadequate supply of downed wood, or when hikers ignore or are unfamiliar with best 

practices of gathering firewood (Reid & Marion, 2005). This extends the potential impact of 

improper campfires beyond just soil damage.  

Water Quality Degradation 

 Water impacts can be categorized as physical, biological, or chemical. Physical 

impacts most often occurs due to disturbance such as hiking, horseback riding, use of off-road 

vehicles, or accessing fishing or swimming areas (Hammit et al., 2015). This can affect water 

sources by altering temperature and flow rate, increasing turbidity, and increasing erosion. 

Biological impacts typically occur through two main ways: 1) introduction or spread of 

nonnative flora and fauna, and 2) increases in coliform bacteria such as E. coli and protozoa such 

as Giardia lamblia (Reed & Rasnake, 2016). Chemical impacts involve pollution impacts from 

soap, sunscreen, food particles, and human and animal waste (Ursem et al., 2009).  
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Research specific to GRSM has focused on biological impact due to effect it may have on 

small, yet significant water sources such as springs or creeks. Reed & Rasnake (2016) sampled 

water sources from a total of 10 Appalachian Trail shelters (designated facilities for overnight 

camping along the A.T. in GRSM) in GRSM to determine the current risk of infectious water 

from those sites. All water sources were springs or small creeks near each shelter location. Seven 

of the ten samples were positive for coliform bacteria, and six of those seven were also positive 

for E coli during summer months. In the fall months, three of seven samples were positive for 

coliform bacteria and one of those three were positive for E coli (Reed & Rasnake., 2016). While 

the study could not determine the source of each site’s contamination, they theorized that it was 

likely due to fecal contamination from humans or nearby wildlife. Other research supports this 

theory of waste contamination in water sources (Ells & Monz, 2011). Regardless, given that the 

Appalachian Trail is one of the most visited sections in GRSM, this confirms the potential 

degradation of water source quality along popular sections of GRSM. 

Wildlife Disturbance 

 As visitation to public lands increases, so do potential issues regarding wildlife. Human 

impact to wildlife is categorized in four ways: exploitation, disturbance, habitat alteration, and 

pollution (Hammitt et al., 2015; Marion et al., 2016). Exploitation and disturbance are defined by 

their direct impact to wildlife due to human activity. Exploitation results in immediate death of 

wildlife (i.e., hunting or accidental vehicle collision), whereas disturbance typically forces 

wildlife to relocate to less desirable habitats due to harassment from visitors. (Cole & Landres., 

1996; Hammitt et al., 2015). While some exploitation and disturbance behaviors may be 

intentional, the majority is done by visitors who unknowingly or unwittingly stress or harm 

wildlife. Habitat alteration and pollution are therefore defined as indirect impacts to wildlife 
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(Marion et al., 2016). Habitat alteration denotes changes to soil, water, flora, and fauna caused 

by physical or mechanical impacts such as trail construction, roads, or other factors that impact 

wildlife ecosystems, and increase likelihood of human proximity to animal habitat (Hammit et 

al., 2015). Relatedly, pollution affects soil, water, flora, and fauna through introduction of trash, 

human waste, or chemical pollutants such as gasoline (Knight & Gutzwiller, 1995).  

 Direct and indirect impacts to wildlife may either pose immediate harm or death to 

wildlife or increase impact and destruction to habitat. By extension, these impacts may alter 

behavior of individual wildlife and greater populations. Examples of altered behavior include 

avoidance of suitable habitat near human activity, increased stress and energy expenditure, 

altered feeding habits, and aggressive behavior in large animals such as bears (Hammit et al., 

2015). As a result, this can diminish species populations and increase the likelihood of negative 

or dangerous encounters between humans and wildlife (Hammit et al., 2015; Knight & 

Gutzwiller, 1995; Marion et al., 2016).  

Managing for Ecological Impact 

Vegetation, soil, water, and wildlife are interconnected factors. Rarely does visitor 

behavior affect only one resource without impacting any of the others. Land managers face the 

challenge of balancing issues of conservation with public access. Managers have multiple 

options at their disposal, including regulations, law enforcement, and education. The following 

section provides a brief explanation of common methods of impact reduction and delve into 

studies that explore visitor attitudes, perceptions, and behavioral intentions towards LNT 

practices. 
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Direct and Indirect Management 

Many land managers have the dual mandate to conserve and protect public lands while 

promoting access to the public (Marion & Reid, 2001). Mitigating visitor ecological impact is 

typically done via direct and indirect management (Marion et al., 2016).  

Direct management regulates visitor behavior through enforcement of regulations, or 

restrictions of use or access (Dawson & Hendee, 2009). Examples include prohibiting campfires, 

limiting group size, limiting length of stay at sites, or restricting certain activities or types of use. 

In rarer situations, managers may ban camping or altogether close all access to natural areas that 

have received heavy recreation-related impacts. While direct management can effectively change 

visitor behavior, there is a greater potential for conflict and controversy with the public when 

using such management techniques (Park et al., 2008). Therefore, indirect management should 

generally be applied first (Dawson & Hendee, 2009; Marion, 2016). 

Indirect management is characterized by the influence of visitor behavior through 

education, interpretation, and on-site contacts to mitigate ecological impact (Park et al., 2008). 

Rather than directly controlling visitors through enforcement or regulations, indirect 

management emphasizes influencing behavior through more “light-handed” methods such as 

education and persuasive messaging. The use of indirect management focuses on expanding 

visitor awareness of potential negative impacts and encouraging visitors to learn and apply skills 

such as LNT (Dawson & Hendee, 2009; Marion, 2016). Indirect management techniques that put 

emphasis on education and promote self-efficacy in visitor behavior change are well-equipped to 

help land managers succeed in their efforts towards reducing ecological impact that result from 

recreation (Dawson & Hendee, 2009; Hammitt et al., 2015; Marion, 2016). Because of this, 

indirect management is generally the preferred method by both land managers and the recreating 
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public. Therefore, application of LNT is greatly influenced by the philosophy and approaches 

characteristic to indirect management (Lawhon et al., 2017). 

Theory of Planned Behavior 

 The Theory of Planned Behavior has been fundamental to research that sought to better 

understand persuasive and effective LNT messaging. The TPB is designed to predict and explain 

human behaviors through measurement of three factors: attitudes, subjective norms, and 

perceived behavioral control (PBC). Attitude is the individual’s global positive or negative 

evaluations of performing a particular behavior; subjective norms are the individual’s 

perceptions of general social pressure to perform (or not to perform) the behavior; and PBC is 

perception of ease or difficulty to perform the behavior (Ajzen, 1991). Ajzen posits that these 

three factors influence a person’s intention (how much effort they are willing to put towards 

performing a behavior), which may subsequently determine their behavioral achievement. These 

three factors are also influenced by the antecedents of behavioral beliefs, control beliefs, and 

norm beliefs (Ajzen, 1991). Behavioral beliefs are influenced by the attributes and likely 

consequences of the behavior, normative beliefs are influenced by the expectations of significant 

others, and control beliefs are influenced by the presence or absence of conditions that allow or 

block the achievement of the behavior. (Ajzen, 1991). 

 

FIGURE 2 – Theory of Planned Behavior (Ajzen, 1991) 
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The TPB is based on the Theory of Reasoned Action (TRA). What differentiates the two 

theories is the TPB’s addition of perceived behavioral control. Perceived behavioral control was 

added because it was thought to allow prediction of behaviors that were not under complete 

volitional control of the individual (Armitage & Connor, 2001). Perceived behavioral control has 

been described as a spectrum, with behaviors completely under the control of a person on one 

end and behaviors that are impossible to carry out on the other end (Connor & Armitage, 1998). 

According to the TPB, performance of a behavior is a joint function of intentions and perceived 

behavioral control. When the situation affords a person complete control over behavioral 

performance, intentions alone should be sufficient to predict behavior. However, perceived 

behavioral control as a predictor should become increasingly useful as volitional control over the 

behavior declines (Ajzen, 1991).  

While the TPB is useful in designing studies for gathering data on visitor behavioral 

intentions, it is important to note limitations of the model. One notable instance is its limitation 

towards explaining variance of behavior. A meta-analysis by Sutton (1998) showed that TPB 

explains an average of 39% of the variance in behavioral intentions and 27% of the variance in 

behaviors. This leaves a significant amount of variation unexplained (Sutton, 1998). While 

Sutton provides reasonable arguments as to why statistical analysis of variance may not properly 

reflect practical application or success in behavioral sciences, improvements can be made to the 

TPB. Ajzen (1991) even states that the TPB is open to the inclusion of additional predictors if 

they can capture a significant portion of the variance in intention or behavior after the theory’s 

three main factors have been taken into account. As such, the TPB is an important framework in 

behavioral sciences, yet offers flexibility for improvement, including and added predictors based 

on the individual goals of researchers. 
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Use of TPB in LNT Research 

 The TPB has been used as a theoretical framework in previous studies that attempted to 

better understand recreationists’ behavioral intent towards LNT practices (Coulson et al., 2021; 

Lawhon et al., 2013, 2017; Vagias et al., 2014). In his dissertation, Vagias (2009) 

operationalized and empirically evaluated the TPB to investigate compliance with LNT 

principles and to find potential improvement for the delivery of LNT education. Due to the 

TPB’s use in previous recreation and conservation research, Vagias theorized that if the three 

factors included in the TPB (attitudes, norms, and perceived behavioral control) can predict 

behavioral intent and if the factors can be influenced, land managers can use communication that 

is designed to influence visitors’ behaviors towards practice of LNT principles (Vagias, 2009). 

Vagias used the TPB as a framework to create the Leave No Trace Attitudinal Inventory 

and Measure (LNT AIM). The LNT AIM is an instrument that is intended to measure attitudes 

regarding specific practices addressed by the LNT principles (Vagias et al., 2012). The 

instrument was developed using widely accepted scale procedures (DeVellis, 2003) and received 

feedback during development via expert panel dialogue and cognitive interviews of participants 

from populations of interest. A Confirmatory Factor Analysis (CFA) was also used to test for 

consistency of model selection and item measurement. (Vagias et al., 2012). This allowed for the 

creation and analysis of an instrument believed to accurately assess visitors’ backcountry ethics 

and attitudes towards LNT practices. 

The LNT AIM has served as the foundational instrument used by multiple studies in 

multiple public land designations and with different visitor types including hikers, backpackers, 

campers, anglers, and mountain bikers in Wyoming State Parks (Lawhon et al., 2017), rock 

climbers in Shawnee National Forest (Coulson et al., 202), day hikers and backpackers in Rocky 
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Mountain National Park (Lawhon et al., 2013; Taff et al., 2014), and day hikers and backpackers 

in Olympic National Park (Taff et al., 2014). These studies adapted the LNT AIM instrument to 

gather data on variables that influence visitors’ behavioral intent towards LNT principles. The 

five variables common to these studies are: 1) attitudes towards LNT, 2) perceived effectiveness 

of LNT practices, 3) perceived difficulty of practicing LNT, 4) self-reported knowledge of LNT, 

5) behavioral intent of towards practicing LNT. 

These variables were explored because they were found to be meaningful indicators of visitor 

behavioral intentions towards practicing LNT, and because education efforts that engage visitors 

with messaging may vary considerably depending upon the type of protected area and location 

(Lawhon et al., 2013, 2017; Vagias & Powell, 2010; Vagias et al., 2014).  

Findings from some studies suggest that perceived effectiveness is the strongest predictor 

of LNT behavioral intent (Lawhon et al., 2013, 2017). Additionally, in some studies, respondents 

reported above average or expert knowledge of LNT principles. However, other questions in 

surveys indicated that there was a discrepancy between self-reported knowledge and 

understanding of, and behavioral intent towards, some LNT principles (Lawhon et al., 2017; 

Taff, et al., 2011, 2014). Findings generally indicated that self-reported knowledge was not a 

significant indicator of behavioral intent. This suggests that land managers should focus 

educational programs on effectiveness of LNT at reducing impact.  

The aforementioned studies were predominantly conducted in the western United States. 

This lack of data in the eastern United States reveals a gap in knowledge that should be filled in 

order to improve LNT educational efforts by eastern land managers. While studies from other 

geographic locations can be used to guide LNT messaging in the eastern United States, it would 

likely be more effective to study visitors on public lands such as GRSM to better inform 
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educational strategies and specific messages. Therefore, exploring hikers’ behavioral intentions 

towards LNT in GRSM will help further the LNT organization, and the NPS, in crafting and 

deploying effective LNT messaging and education in eastern protected areas. 

Critiques of Leave No Trace 

Despite, or likely because of, LNT’s broad popularity in the outdoor industry, there are 

notable critiques that should be addressed and understood. Authors specify three main limitations 

of the Principles and of the LNT educational model. They include the displaced carbon footprint 

due to the consumption of outdoor gear, a lack of acknowledgement of LNT outside the 

boundaries of public lands, and a perceived separation of humans from nature (Alagona & 

Simon, 2009, 2012; Beery, 2014; Loynes, 2018). 

Critics state that LNT’s curriculum may encourage a change in individual behavior in 

outdoor spaces without addressing greater societal impacts that contribute to climate change. For 

example, Loynes (2018) states that LNT ethics do not encourage visitors to consider the carbon 

footprint of driving their vehicle a long distance to a trailhead. Other examples include lack of 

consideration for the carbon footprint created by new outdoor gear. More specifically, Alagona 

& Simon (2012) state that gear does not reduce environmental impacts. Rather it only displaces 

them from the sites of consumption to sites of production, distribution, and disposal. 

Additionally, authors argue that in its attempt to reduce impact on public lands, LNT perpetuates 

the view of humans as separate from nature. They suggest that this view of humans as separate 

rather than of nature limits educators’ ability to help students connect with nature and is harmful 

to the overall goal of teaching them to maintain the health of public lands. (Beery, 2014; Loynes, 

2018).  
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Further, some authors state that it would be beneficial for the LNT organization to 

encourage ways for the public to “leave more trace” (Loynes, 2018). In other words, the LNT 

organization should acknowledge the ways that land managers actively manage public lands to 

maintain their health and integrity. They argue that not making this aspect more visible to the 

public stymies their understanding of LNT and further separates humans from nature. The 

authors argue that it is our responsibility to recognize when it is appropriate to “leave no trace” 

and when it is appropriate to manage the landscape in a visible and widespread way.  

While the present study used a quantitative survey that may avoid potential positive 

researcher bias towards LNT, it is necessary to outline critiques of overall LNT curriculum. 

Awareness of these concerns will inform any potential positive bias researchers may have 

towards LNT. It is important to state that the LNT organization, along with academic 

researchers, have noted and formally rebutted some arguments made in the previously mentioned 

articles, and clarified the specific mission of the LNT organization. Additionally, they are aware 

of and actively working on relevant opportunities for refinement within the LNT curriculum. 

(Marion et al., 2011).  
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CHAPTER 3: METHOD 

Method 

Survey Design 

This study was conducted in collaboration with the Leave No Trace organization and was 

informed by the theoretical framework of the TPB to explore the relation between visitors’ views 

of LNT and their behavioral intent. A questionnaire was shared by the LNT organization that 

was derived from Vagias’ LNT AIM instrument. It has been validated and used in multiple LNT 

studies in different public lands and with different visitor types in Wyoming State Parks 

(Lawhon et al., 2017), Shawnee National Forest (Coulson et al., 2021), Rocky Mountain 

National Park (Lawhon et al., 2013; Taff et al., 2014), and Olympic National Park (Taff et al., 

2014). The questionnaire was used in these studies because it allowed researchers to effectively 

gather data on attitudes, perceptions, and behavioral intentions towards LNT from a large 

number of visitors who engage in different types of outdoor recreation activities (Vagias et al., 

2012). Understanding of these variables can help land managers and educators generalize 

findings towards a greater population of visitors and develop more refined and targeted 

educational LNT programs (Coulson et al., 2021). Please see the GRSM Visitor Survey in 

Appendix B.  

In addition to the LNT AIM instrument created by Vagias, further studies have used the TPB 

to determine variables that influence visitors’ behavioral intent towards LNT practices (Lawhon 

et al., 2013, 2017; Taff et al., 2012; Vagias et al., 2014). Therefore, this study was founded in the 

theoretical framework of TPB to explore the relation between variables related to visitor views of 

LNT and their influence on visitors’ behavioral intent.  
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Instrument  

The GRSM Visitor Survey included a quantitative instrument that used a seven-point Likert-

type scales to pose questions based on the Seven LNT Principles. It was adapted from the LNT 

AIM instrument (Vagias et al., 2012). The LNT AIM instrument was created using outlines from 

a scale development resource (DeVellis, 2003) and was refined through feedback from 

experienced outdoor educators, as well as cognitive interviews of participants (Vagias et al., 

2012). The overall factor structure was then analyzed using a confirmatory factor analysis (CFA) 

to further explore how each of the individual items loaded onto the 5 theoretical factors and 

included estimates of goodness-of-fit for the proposed model (Vagias et al., 2012). Vagias et al., 

(2014) reported the reliability of the scale in two different samples. The Cronbach’s alpha ranged 

from α = .27 - .84, with the majority of the reliability estimates falling within acceptable 

benchmarks for exploratory research (α ≥ .5) (Vagias et al., 2014). Reliability estimates for the 

subscale “Dispose of Waste Properly” (Vagias et al., 2014) were unacceptable for both the 

Olympic (α = .34) and Glacier (α = .27) National Parks samples, indicating that the items in this 

subscale do not consistently measure the same underlying factor. In other words, any findings 

based on this subscale should be interpreted with great caution. Low α-scores would typically 

lead a researcher to remove the unreliable factor from subsequent analyses, but it was determined 

that the wide variety of LNT practices, especially in the “Dispose of Waste Properly” category 

made it unlikely and undesirable that the set of items would correlate (Vagias et al., 2014). The 

authors believed that the lower α-scores on this subscale may be advantageous towards attempts 

to cover the scope of each LNT principal. As such, the items were not removed from the 

instrument. Regardless, awareness of unreliable subscales was vital in analysis of data for this 

study, as affected the strength of subsequent interpretations of findings. 
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The instrument has since been adapted and used in similar studies (Coulson et al., 2021; 

Lawhon et al., 2013, 2017; Vagias et al., 2014) to gather data from visitors on five variables 

related to the LNT principles. They were: 1) attitudes towards LNT, 2) perceived effectiveness of 

LNT practices, 3) perceived difficulty of practicing LNT, 4) self-reported knowledge of LNT, 5) 

behavioral intent of towards practicing LNT. The purpose of gathering data on these five 

variables was to determine which of the first four has the most influence on visitors’ behavioral 

intentions towards LNT. Previous studies have shown that those variables are accurate predictors 

of whether visitors will engage in LNT practices (Coulson et al., 2021; Lawhon et al., 2013; 

2017). If influences towards Leave No Trace behavioral intentions can be determined in GRSM, 

Park managers may be able to craft more effective messages for visitors regarding minimizing 

their recreation-related impacts. 
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Sites and Access 

 

FIGURE 3 – GRSM Site Locations 

Specific sites include trailheads for Newfound Gap, Alum Cave, Deep Creek, and Elkmont. Sites 

were chosen due to their popularity, ease of access by both hikers and researchers, wide 

geographic spread in the Park, and advice of GRSM Staff. 

Sites were accessed starting November 1st and ending December 5th. Just over 300 

participants (n=302) consented to take the questionnaire, and 285 participants fully completed 

their questionnaires for an overall response rate of 73%. This sample size was similar to studies 

conducted in Wyoming State Parks (Lawhon et al., 2017), Shawnee National Forest (Coulson et 

al., 2021), Rocky Mountain National Park (Lawhon et al., 2013; Taff et al., 2011; Taff et al., 

2014), and Olympic National Park (Taff et al., 2014). Additionally, this sample size was 

appropriate for research within parks to achieve a high confidence level for generalizing to a 

population (Vaske, 2019). Two-thirds of site visits occurred on weekends, while one-third 
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occurred be on weekdays. Oversampling on weekends allowed for engagement with a larger 

number of hikers and reflect trends of visitor types to GRSM. Questionnaires were collected at 

one site per day due to time constraints of travel between sites during times of high visitor use.  

Population and Sample 

The population for this study was hikers on-site within the GRSM. Only adults 18 and 

older were asked to take the questionnaire. Hikers were approached and asked if they would like 

to take part in a questionnaire on visitor attitudes and perceptions about educational efforts in the 

Great Smoky Mountains National Park (please refer to Appendix B for the introductory script).  

Visitors were approached through a stratified random sampling procedure (Vaske, 2019) 

to prevent researcher selection bias.  Please see Appendix F for the sampling schedule. 

Frequency of approach was dependent on the visitation levels at specific trailheads. At Deep 

Creek and Elkmont, every second group was approached. At Newfound Gap and Alum Cave, 

every third group was approached due to the higher visitation rates at those trailheads.  

The primary researcher read the script informing the visitor of the study, while 

simultaneously requesting their consent to participate. If the visitor confirmed, then the 

researcher handed them a paper copy of the questionnaire. Upon completion, the questionnaire 

was taken from the participant and then stored for later data entry. If any items remained 

incomplete, the participant was asked to fill them out accordingly. To reduce possibility of 

COVID-19 transmission, pens and clipboard were cleaned after each use with sanitary wipes. 

Additionally, the primary researcher wore a mask when social distancing of six feet or greater 

was not possible. This most commonly occurred when handing questionnaires to participants, or 

when visitors needed clarification on items in the questionnaire.  
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 If a group was approached and multiple people provide consent, then whoever had the 

most recent birthday was asked to participate. If visitors decline to participate, a non-response 

bias question of “What’s the primary purpose of your visit today?” was asked. This question was 

intended to capture a profile of the types of visitors who declined the survey to see what 

populations may have been underrepresented in the sample. Additionally, the primary researcher 

kept a survey log to record information such as time, date, location, weather, and other details 

that would not be found in the survey itself. Please refer to Appendix F for the survey log.  

Ethical Considerations 

 

This study received exempt status by the Western Carolina University (WCU) 

Institutional Review Board (IRB) due to the lack of foreseeable risk to study participants. While 

this study engaged with the public, the questionnaire did not ask for personally identifiable 

information beyond sex and zip code. No vulnerable populations such as minors or individuals 

with obvious mental impairment were asked to participate. In addition to IRB approval, a 

research permit was granted by GRSM research staff. While similar to an IRB, the research 

permit is specific to the National Park Service and is required for any research to be conducted in 

GRSM. Please refer to Appendix D for the GRSM research permit. 

Lastly, no questionnaires were conducted in the backcountry due to the additional 

requirement of a Wilderness Analysis. A Wilderness Analysis is meant to explore the wilderness 

characteristic of certain sites within GRSM to ensure that research is not detrimental to the 

intended primitive experience of sites in the Park. Instead, data collection only took place at 

trailheads and only hikers who were entering trail systems were asked to participate. This was 

due to LNT signage that exists on the trail system that may have influenced participants’ 

answers. While this limited the amount of backpackers that could be surveyed, it was a necessary 
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concession to gain research approval and to ensure that visitors were able to have an 

uninterrupted wilderness experience. 

Data Analyses 

All data was analyzed using SPSS statistics software. The independent variables were 

attitudes towards LNT, perceived effectiveness of LNT, perceived difficulty of LNT practices, 

and self-reported knowledge of LNT. The dependent variable was behavioral intent towards 

LNT practices. This was similar to analyses conducted in studies that used this instrument 

(Coulson et al., 2021; Lawhon, et al., 2013, 2017). Analyses were used to better understand the 

relationship between the four independent variables and the dependent variable (behavioral 

intent). Cronbach’s alpha (α) was reported for each subscale as a measure of internal reliability. 

Measuring internal reliability helped ensure that there is consistency of results across items in the 

GRSM Visitor Questionnaire (Vaske, 2019). 

Seven linear regression models were estimated, one for each behavioral intent item as 

they related to the Seven Leave No Trace Principles, to analyze the unique contributions of the 

independent variables on behavioral intent. The multiple regression models were: Y1 = B0 + B1X1 

+ B2X2 + B3X3 + B4X4; where the outcome Y1 represented the specific behavioral intent item 

being assessed; the intercept B0 represented the mean value of Y1 when all predictor variables 

are equal to zero; B1 represented the change in Y for every 1 unit of change in X1 (attitude); B2 

represented the change in Y for every 1 unit of change in X2 (perceived effectiveness); B3 

represented the change in Y for every 1 unit of change in X3 (perceived difficulty); and B4 

represented the change in Y for every 1 unit of change in X4 (self-reported knowledge). 

Additionally, to assess the percent of variance explained by each model, R2 was reported for all 7 

multiple regressions. R2 is the statistical measure of the amount of variance that is being 



LEAVE NO TRACE IN GRSM   
 

25 
 

explained in the dependent variable by the specified independent variables. Regression models 

were the most appropriate statistical technique to use here because the guiding research question 

asked about the linear, predictive relationship of the four independent variables on the dependent 

variable (Cohen & Cohen, 1983). The output of these multiple regression models helped directly 

answer this question. Once data analyses were completed, summary tables were created (see 

Table 1-6). Tables provide means, standard deviation, and percentages for each variable to show 

range of scores. Additionally, R2 is provided (see Table 2) to show the overall percent of 

variance being explained by the model. R2 shows the influence that the four variables have on 

behavioral intent towards LNT.  

The following section is the manuscript for the selected Journal of Outdoor Education, 

Recreation, and Leadership. This is in lieu of chapters four and five of the thesis document. The 

URL to submission guidelines can be found below using this link 

https://js.sagamorepub.com/jorel/about/submissions. This manuscript is intended to be a regular 

paper. Manuscript length is generally 20-30 double-spaced pages (6,000-9,000 words) including 

all references, tables, and figure 
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Chapter 4 & 5: JOREL Journal Manuscript 

Understanding Hikers’ Behavioral Intent Towards Leave No Trace in Great Smoky 

Mountains National Park 

Abstract 

Resource degradation is a chief concern related to increased recreational of U.S. public 

lands. The Seven Leave No Trace (LNT) Principles are used to educate visitors how to reduce 

recreational impacts. This study sought to understand Great Smoky Mountains National Park 

(GRSM) hikers’ behavioral intent towards LNT practices. A quantitative questionnaire was used 

to measure participants’ behavioral intent towards LNT based on 4 predictor variables: attitudes 

of appropriateness, perceived effectiveness, perceived difficulty, and self-reported knowledge. 

285 total questionnaires were completed. These results indicate that the predictor variables had 

varying levels of influence on hikers’ behavioral intent, with perceived effectiveness and 

difficulty being the most significant predictors. GRSM staff may be able to reduce hiker impact 

by focusing education on the effectiveness and ease of practice of LNT Principles. GRSM staff 

may also provide education that increases hikers’ understanding of impacts and emphasizes 

appropriateness of proper LNT behavior. 

 

 Keywords: Great Smoky Mountains National Park, leave no trace, theory of planned 

behavior, hikers 
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Understanding Hikers’ Behavioral Intent Towards Leave No Trace in Great Smoky 

Mountains National Park  

The Great Smoky Mountains National Park (GRSM) is situated within a day’s drive of 

one-half the population of the United States and was visited more than 14.1 million times in 

2020 (Visitor Experience Stewardship, 2022). This is a 57% increase in annual visitation rates 

since 2012 and makes it by far the most visited National Park in the entire United States (Visitor 

Experience Stewardship, 2022). Resource degradation is a primary concern related to the 

documented increase in visitor use of public lands. This can manifest in vegetation loss, soil 

compaction and erosion, degradation of water quality, and wildlife disturbance. (Arrendondo et 

al., 2021; Marion et al., 2016).  

Most land managers have the dual mandates to conserve and protect public lands while 

promoting access to the public (Marion & Reid, 2001). They achieve this through two main 

strategies: direct and indirect management. Direct management strategies enforce regulations and 

may restrict access, but generally limits visitor autonomy and can create conflict (Dawson & 

Hendee, 2009). Indirect management emphasizes influencing behavior through more “light-

handed” methods such as education and persuasive messaging (Dawson & Hendee, 2009; 

Hammitt et al., 2015). The use of indirect management focuses on expanding visitor awareness 

of impacts and encourages visitors to learn and apply low-impact skills and ethics dun). Leave 

No Trace (LNT) messaging is an important part of indirect management and is widely utilized by 

agencies and organizations across many land designations and geographic locations (Marion, 

2014).  



LEAVE NO TRACE IN GRSM   
 

28 
 

Leave No Trace 

 The Seven Leave No Trace (LNT) Principles (Figure 1) are prominent and widely used 

educational messages for environmentally responsible outdoor recreation in the U.S. and abroad 

(Lawhon et al., 2017; Taff et al., 2014). The Seven Principles are designed to educate visitors 

about potential environmental impacts of recreation and teach them skills and techniques to 

reduce these impacts.  

The formation of the LNT curriculum came from a need to educate visitors on low-impact 

practices in the backcountry. Use of public lands in the U.S. began increasing in the 1960s due to 

the rising popularity of outdoor activities such as hiking, 

backpacking, and camping. This trend continued into the 

1970s and 1980s, causing increased impact to the natural 

environments that visitors frequented. These impacts 

necessitated the creation of educational programs that 

would become the precursor to modern Leave No Trace 

education. Efforts of the USDA Forest Service (USFS), 

Bureau of Land Management (BLM) and National Park Service (NPS) in the late 1970s and 

early 80s eventually coalesced into a more standardized version of “No Trace” curriculum. In 

1990, the USFS partnered with NOLS to develop a written LNT curriculum with the intention of 

creating a national program Shortly after, the program was formally adopted by the BLM, NPS, 

and U.S. Fish and Wildlife Service (USFWS) (Leave No Trace, 2021a; Marion & Reid, 2001). 

 In 1994, the non-profit Leave No Trace, Inc (now known as the Leave No Trace 

organization) was created to oversee research, funding, and projects related to LNT (Marion & 

Reid, 2001). The Leave No Trace organization is responsible for developing and expanding LNT 

Figure 1 - The Seven Leave No Trace Principles 

(Leave No Trace organization, 2021b) 
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training and educational resources. In addition to its continued partnerships with federal land 

agencies, the LNT organization entered a Memorandum of Understanding (MOU) with 

America’s State Parks in 2009, representing over 8,000 state parks. The LNT program has also 

been adopted internationally. These partnerships will continue to strengthen the LNT 

organization’s efforts to expand LNT curriculum and provide greater opportunity for consistent 

educational messaging to all types of outdoor recreationists (Lawhon et al., 2017; Vagias & 

Powell, 2010).  

Visitor Views of Leave No Trace 

 Historically, land managers have primarily promoted LNT messaging to backcountry 

users. However, due to the steady increase of public land use by frontcountry users, including 

day-hikers, there has been a push over the past 15 years to provide LNT messaging for these 

demographics (Marion, 2014). As such, there has been an increase in LNT research on 

frontcountry visitors to public lands. Multiple studies have been conducted on visitors’ attitudes, 

perceptions, and behavioral intent towards LNT Principles as they pertain to outdoor recreation 

(Coulson et al., 2021; Lawhon et al., 2013, 2017, 2019; Taff et al., 2011, 2014). Understanding 

of these variables can help educators and land managers ensure their LNT educational messages 

are effective. (Lawhon et al., 2017; Taff, et al., 2014). Additionally, such research helps discern 

differences in intentions between different types of recreationists such as day-hikers versus 

backpackers (Taff et al., 2014). 

The preponderance of LNT-focused research to date has been conducted in the western 

U.S. While studies from other geographic locations can be used to guide LNT messaging in the 

eastern United States, it is beneficial for studies to be completed in different areas such as GRSM 

to capture data on visitor perceptions, attitudes, behavioral intentions, and self-reported practice 
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of LNT (Lawhon, et al., 2017; Taff, et al., 2014). Prior to this study, no research had been 

conducted on visitor attitudes and behavioral intentions towards LNT in GRSM. Addressing the 

lack of LNT-specific research is especially important given GRSM’s high visitation rates. 

Considering GRSM’s popularity and proximity to a large density of the United States’ 

population, this study on visitor attitudes, perceived difficulty of LNT, perceived effectiveness of 

LNT, self-reported knowledge, and behavioral intent towards LNT will assist Park staff in their 

understanding of visitor behavioral intentions, and implementation of LNT educational 

strategies. If influences towards Leave No Trace behavioral intentions can be determined in 

GRSM, Park managers may be able to craft more effective messages for visitors regarding 

minimizing their recreation-related impacts.  

Theory of Planned Behavior 

 The Theory of Planned Behavior (TPB) is fundamental to contemporary research that 

seeks to better understand persuasive and effective LNT messaging. The TPB (Figure 2) is 

designed to predict and explain human behaviors through measurement of three factors: 

attitudes, subjective norms, and perceived behavioral control (PBC). Attitude is the individual’s 

positive or negative evaluations of performing a particular behavior; subjective norms are 

perceptions of general social pressure to perform (or not to perform) the behavior; and PBC is 

perception of ease or difficulty to perform the behavior (Ajzen, 1991). The TPB posits that these 

three factors influence a person’s intention (how much effort they are willing to put towards 

performing a behavior), which may subsequently determine their behavioral achievement. These 

three factors are also influenced by the antecedents of behavioral beliefs, control beliefs, and 

norm beliefs (Ajzen, 1991). Behavioral beliefs are influenced by the attributes and likely 

consequences of the behavior, normative beliefs are influenced by the expectations of significant 
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others, and control beliefs are influenced by the presence or absence of conditions that allow or 

block the achievement of the behavior (Ajzen, 1991). 

 

Figure 2- Theory of Planned Behavior (Ajzen, 1991) 

Use of TPB in LNT Research 

 The TPB has been used as a theoretical framework in previous studies that attempt to 

better understand recreationists’ behavioral intent towards LNT practices (Coulson et al., 2021; 

Lawhon et al., 2013, 2017; Vagias et al., 2014). Vagias (2009) operationalized and empirically 

evaluated the TPB to investigate compliance with LNT Principles, and to find potential 

improvement for delivery of LNT education. Due to the TPB’s use in previous recreation and 

conservation research, Vagias theorized that if the three factors included in the TPB (attitudes, 

norms, and perceived behavioral control) can predict behavioral intent and if the factors can be 

influenced, land managers can use communication that is designed to orient visitors’ behaviors 

towards practice of LNT Principles (Vagias, 2009). 

Vagias used the TPB as a framework to create the Leave No Trace Attitudinal Inventory 

and Measure (LNT AIM). The LNT AIM is an instrument intended to measure attitudes 

regarding specific practices addressed by the LNT Principles (Vagias et al., 2012). It was 

developed using widely accepted scale procedures (DeVellis, 2003) and received feedback 

during development via expert panel dialogue and cognitive interviews of participants from 

populations of interest. A Confirmatory Factor Analysis (CFA) was also used to test for 
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consistency of model selection and item measurement (Vagias et al., 2012). This allowed for the 

creation and analysis of an instrument believed to accurately assess visitors’ backcountry ethics 

and attitudes towards LNT practices. 

The LNT AIM has served as the foundational instrument used by multiple studies in 

different public lands and with different visitor types including hikers, backpackers, fishers, and 

mountain bikers in Wyoming State Parks (Lawhon et al., 2017), rock climbers in Shawnee 

National Forest (Coulson et al., 2021), day-hikers and backpackers in Rocky Mountain National 

Park (Lawhon et al., 2013; Taff et al., 2014), and day-hikers and backpackers in Olympic 

National Park (Taff et al., 2014). These studies adapted the LNT AIM instrument to gather data 

on variables that influence visitors’ behavioral intent towards LNT Principles. The five variables 

common to these studies are: 1) attitudes towards LNT, 2) perceived effectiveness of LNT 

practices, 3) perceived difficulty of practicing LNT, 4) self-reported knowledge of LNT, 5) 

behavioral intent of towards practicing LNT. These variables are explored because they were 

found to be meaningful indicators of visitor behavioral intentions towards practicing LNT 

(Lawhon et al., 2013, 2017; Vagias & Powell, 2010; Vagias et al., 2014).  

Findings from some studies suggest that perceived effectiveness is the strongest predictor 

of LNT behavioral intent (Lawhon et al., 2013, 2017). Additionally, respondents in previous 

studies reported above average or expert knowledge of LNT Principles. However, other 

questions in surveys indicated that there was a discrepancy between self-reported knowledge and 

behavioral intent towards some LNT Principles (Lawhon et al., 2017; Taff, et al., 2011, 2014). 

Previous findings indicated that self-reported knowledge was not a significant indicator of 

behavioral intent (Coulson et al., 2021; Lawhon et al., 2017). This suggests that land managers 

should focus educational programs on effectiveness of LNT at reducing impact. Therefore, the 
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purpose of this study was to explore hikers’ behavioral intentions towards LNT Principles in 

GRSM. This study replicated past LNT research to provide important information for parks in 

the eastern United States and to inform educational efforts by GRSM staff and the Leave No 

Trace organization, the non-profit organization that manages LNT efforts in the U.S. and abroad. 

Methods 

 This study was informed by the theoretical framework of the TPB to explore the relation 

between visitors’ views of LNT and their behavioral intent. The GRSM Visitor Questionnaire 

was adapted from the LNT AIM instrument and used a seven-point Likert-type scale to assess 

the Seven LNT Principles. The items in the questionnaire were drawn from previous peer-

reviewed studies designed to improve understanding of LNT behavioral intent (Coulson et al., 

2021; Lawhon et al., 2013, 2017; Taff et al., 2011, 2014; Vagias et al. 2012, 2014). The 

questionnaire explored five variables: 1) attitudes towards LNT, 2) perceived effectiveness of 

LNT practices, 3) perceived difficulty of practicing LNT, 4) self-reported knowledge of LNT, 5) 

behavioral intent of towards practicing LNT. The purpose of gathering data on these five 

variables was to determine which variable(s) (1-4) had the most influence on GRSM hikers’ 

behavioral intentions towards LNT.  

 Data collection sites in GRSM included Newfound Gap, Alum Cave, Deep Creek, and 

Elkmont. Sites were chosen due to their visitation rates, wide geographic spread in the Park, and 

advice of GRSM staff. Trailheads were accessed over a four-week period between November 

and December 2021. Two-thirds of site visits occurred on weekends, while one-third occurred on 

weekdays. Oversampling on weekends allowed for engagement with a larger number of hikers 

and reflected trends of visitor types to GRSM. 
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Participants 

 Study participants’ median birth year was 1974 (48% male, 52% female). Nearly one 

third (27%) of participants indicated that this was their first visit to GRSM in the past twelve 

months. Forty-six percent indicated they had visited GRSM 1-2 times in the past twelve months. 

Over 26% indicated they had visited GRSM between 3-10 times in the past twelve months. Just 

over one fifth (21%) of participants were from North Carolina or Tennessee, while the remainder 

were from other states within the U.S. or from international countries.  

The population was hikers 18 years and older on-site within GRSM. A total of 285 

participants completed questionnaires with an overall response rate of 73%. Hikers were 

approached through a stratified random sampling procedure (Vaske, 2019). Only one group was 

approached at a time. If hikers decline to participate, a non-response bias question of “What’s the 

primary purpose of your visit today?” was asked to capture a profile of the types of hikers who 

may have been underrepresented in the sample. The primary researcher informed the hiker of the 

study, while simultaneously requesting their consent to participate. If the hiker confirmed, then 

the researcher handed them a paper copy of the questionnaire to be filled out. To reduce 

possibility of COVID-19 transmission, pens and clipboard were cleaned after each use by 

participants using sanitary wipes. Additionally, the primary researcher wore a mask when social 

distancing of six feet or greater was not possible.  

Results 

Means and standard deviations for all variables fall within the expected ranges (Table 1), 

compared to previous samples (Coulson et al., 2021; Lawhon et al., 2017). Reliability estimates 

of the predictor variables were shown to be within acceptable range (Table 2). Cronbach’s alpha 

was not estimated for knowledge because it consisted of a single item (Vaske, 2019).  
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Attitudes of Appropriateness toward LNT Practices 

 Participant responses to attitudes of appropriateness items are summarized in Table 3. 

Over a quarter of participants (28%) felt neutral towards Scheduling my trip during times of high 

use to reduce overall impact. While a greater number of participants felt it was appropriate to 

very appropriate (45%), this may indicate that visitors to GRSM find less significance in 

planning around popular times due to the high visitation rates of GRSM on a nearly year-round 

basis. Almost half of participants (47%) indicated that Carrying all litter out, leaving only food 

scraps behind was appropriate to very appropriate. This may mean that visitors either are 

unfamiliar with LNT recommendations of packing out food scraps, or that the question may have 

been misinterpreted by some participants. Additionally, a greater number of participants thought 

it was very appropriate (30%) to Walk around muddy spots on the trail, rather than very 

inappropriate (20%). This indicates that participants may be unaware of appropriate practices 

when traveling on trail. Lastly, 40% of respondents indicated that Taking a break along the edge 

of the trail was very appropriate, despite LNT’s recommendation of moving away from trails for 

breaks so trail use is not restricted. Mean scores in all other categories were 3.88 or lower, 

indicating that visitors had a better understanding of these Principles and their associated 

recommendations. 

Perceived Effectiveness of LNT Practices 

 Participant responses to perceived effectiveness items are summarized in Table 4. All 

appropriate practices were perceived to be effective often or every time (M ≥ 5.14), indicating 

that participants understood the overall effectiveness of these behaviors, regardless of their 

attitudes, or perceived difficulty of practices. It is likely that if participants perceive proper LNT 

behaviors as effective at reducing impact, then they are more likely to practice them.  
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Perceived Difficulty of LNT Practices  

 Participant responses to perceived difficulty items are summarized in Table 5. All but one 

of the items received a mean score of 2.43 or lower, meaning that participants did not find these 

behaviors difficult to practice. The mean score on the item Scheduling trip to avoid times of high 

use was 3.13, which shows that while most visitors still perceived this as either not at all or 

somewhat difficult (59%), other participants (41%) perceived this as moderately or extremely 

difficult. Considering GRSM’s high visitation rates, this perception of difficulty may have a 

relationship with the neutral attitude that some visitors have towards scheduling trips during 

times of high use as a means to reduce impact.  

Self-reported Knowledge of LNT 

 Participant responses to the knowledge item are summarized in Table 6. Knowledge was 

measured using a single item on a seven-point scale ranging from No Knowledge to Expert. Two 

thirds (66%) of participants rated themselves as having Above Average, Extensive, or Expert 

levels of knowledge. One fifth (20%) rated themselves as having Average levels of knowledge. 

The remainder of 14% rated themselves as having Limited to No Knowledge.  

Behavioral Intent Towards LNT Principles 

 Participant responses to behavioral intent items are summarized in Table 7. Respondents 

indicated that they were likely or extremely likely to perform all recommended behaviors except 

for the behavior Taking breaks away from the trail and other visitors (M = 4.36). While 

participants still indicated that they were moderately likely to take breaks away from the trail and 

other visitors, the findings show that GRSM hikers may be less likely to do so compared to the 

other measured behaviors.  



LEAVE NO TRACE IN GRSM   
 

37 
 

Regression Analyses 

The independent variables (IV) were attitudes towards LNT, perceived effectiveness of 

LNT, perceived difficulty of LNT practices, and self-reported knowledge of LNT. The 

dependent variable (DV) was behavioral intent towards LNT practices. Multiple Regression 

analyses were used to better understand the relationship between the four IV’s and the DV. 

Specifically, seven linear regression models were estimated, one for each behavioral intent item.  

Regression coefficients and R2 estimates for the 7 regression models are presented in 

Table 8. Attitudes towards appropriate behavior significantly predicted “Not feeding, following, 

or approaching wildlife”, β = .25, p < .001. Perceived effectiveness predicted 5 of the 7 

behavioral intent items, ranging from β = .30, p < .001 to β = .17, p < = .05. Perceived difficulty 

significantly predicted “Preparing for all types of weather”, β = -.28, p < .001; and “Staying on 

designated trails”, β = -.21, p <.001. Lastly, knowledge predicted “Preparing for all types of 

weather”, β = .19, p <.001; and “Staying on designated trails”, β = .14, p < .05. R2 calculations 

provide estimates of the amount of variance in the DV that was being explained by the IV’s 

(Vaske, 2019). R2 in these 7 models ranged between .18 and .03, indicating that only 3-18% of 

the variance of behavioral intent was explained by the 4 predictor variables in this sample. In 

other words, each of the four variables had varying degrees of influence on hikers’ behavioral 

intent.  

Attitude towards LNT was shown to be a strong predictor of hikers’ intent for appropriate 

behavior towards wildlife. Within this sample, perceived effectiveness of LNT was shown to be 

a moderate to high predictor of hikers’ intent towards five of the seven items: staying on 

designated trails, carrying out all litter, use of campfires, appropriate behavior towards wildlife, 

and proper etiquette when hiking with others. Additionally, perceived difficulty of LNT was 
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shown to be a strong predictor of hikers’ intent towards preparing for hazards and staying on 

designated trail. Lastly, knowledge of LNT was shown to be a strong predictor of hikers’ intent 

towards preparing for hazards and a moderate predictor for staying on designated trails.  

None of the variables were shown to be predictors of the item Not removing natural objects 

from the area. While this is contrary to previous research that shows variables measured were 

predictors for this item (Coulson et al., 2021; Lawhon et al., 2017), it may indicate that GRSM 

hikers are not influenced by the variables for this behavior. As such, exploration of additional 

variables that affect behavioral intent is likely necessary.  

Table 1 

Descriptive Statistics for the LNT AIM 
 N Minimum Maximum Mean Std. Deviation 

Attitude  298 1.50 5.14 3.37 .63 

Perceived Effectiveness  300 3.80 7.00 5.91 .74 

Perceived Difficulty  294 1.00 6.00 1.93 .74 

Knowledge  302 .00 6.00 3.81 1.44 

Behavioral Intent Item 1 302 2.00 7.00 6.12 1.22 

Behavioral Intent Item 2 300 1.00 7.00 6.13 1.27 

Behavioral Intent Item 3 301 1.00 7.00 6.65 .97 

Behavioral Intent Item 4 302 1.00 7.00 2.69 2.17 

Behavioral Intent Item 5 300 1.00 7.00 5.58 1.83 

Behavioral Intent Item 6 301 1.00 7.00 2.03 2.04 

Behavioral Intent Item 7 301 1.00 7.00 4.36 1.96 

Note: Behavioral intent items can be viewed in Table 6 

Table 2 

Reliability Estimates for Predictors of Behavioral Intent 

Variable α 

Attitude .61 

Per Eff .75 

Per Diff .81 

Knowledge --- 

Note: Knowledge consisted of a single item. 
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Table 3 

Attitudes Towards Leave No Trace Practices 

 N Mean SD     Percentage 

How APPROPRIATE 

or INNAPROPRIATE 

do you think the 

following activities 

are for a visitor to do 

in Great Smoky 

Mountains National 

Park 

 

 

 

 

 

 

Very 

Inappropriate 
Neutral 

Very 

Appropriate 

1 2 3 4 5 6 7 

Experiencing parks by 

not preparing for 

weather/hazards 

 

302 1.88 1.29 55 23 9 7 2 2 1 

Scheduling trips to 

avoid times of high 

use 

 

302 3.7 1.81 11 7 10 28 15 16 14 

Traveling off trail to 

experience the natural 

environment 

 

302 2.83 1.90 34 21 12 12 9 5 7 

Carrying out all litter, 

leaving only food 

scraps 

 

300 4.17 2.54 27 10 8 8 4 8 35 

Keeping a single item 

like a rock, plant, stick 

or feather as a 

souvenir 

 

302 2.43 1.56 39 23 11 16 7 3 2 

Having a small 

campfire in an 

existing fire ring 

 

301 2.00 1.38 3 2 .3 9 8 31 47 

Dropping food on the 

ground to provide 

wildlife a food source 

 

302 1.33 .87 81 12 3 2 1 0 1 

Taking a break along 

the edge of a trail 

302 5.26 1.53 4 2 5 15 23 28 23 
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Table 4 

Perceived Effectiveness of Leave No Trace Practices 

 N Mean SD     Percentage 

Participating in the 

following activities in 

Great Smoky 

Mountains National 

Park would reduce 

impact… 

 

 

 

 

 

 

Never Sometimes Every time 

1 2 3 4 5 6 7 

Preparing for all types 

of weather, hazards, 

and emergencies 

before getting on trail 

 

302 6.25 1.1 1 0 1 10 10 22 58 

Staying on designated 

or established trails 

 

302 6.35 1.01 .3 0 2 5 8 24 61 

Carrying out all litter, 

even crumbs, peels, or 

cores 

 

302 6.65 .916 .3 1 1 2 4 11 81 

Never removing 

objects from the area, 

not even a small item 

like a rock, plant, or 

stick 

 

302 5.85 1.52 2 2 6 11 11 17 52 

Having a small 

campfire in an 

existing fire ring 

 

302 5.93 1.3 1 1 2 10 12 30 43 

Never approaching, 

feeding, or following 

wildlife 

 

302 6.21 1.61 4 3 2 3 4 13 71 

Taking breaks away 

from the trail and 

other visitors 

 

301 5.14 1.62 4 2 7 25 15 20 28 
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Table 5 

Perceived Difficulty of Leave No Trace Practices 

 N Mean SD     Percentage 

Please indicate how 

DIFFICULT you 

think each of the 

following would be 

for a visitor to do in 

Great Smoky 

Mountains National 

Park… 

 

 

 

 

 

 

Not at all 

Difficult 

Moderately 

Difficult 

Extremely 

Difficult 

1 2 3 4 5 6 7 

Preparing for all types 

of weather, hazards, 

and emergencies 

before getting on trail 

 

302 2.43 1.51 37 22 17 13 6 3 1 

Scheduling trips to 

avoid times of high 

use 

 

302 3.13 1.7 22 17 20 21 10 7 3 

Staying on designated 

or established trails 

 

298 1.66 1.1 59 25 8 4 1 1 1 

Carrying out all litter, 

even crumbs, peels, or 

cores 

 

302 1.33 .87 81 12 3 2 1 .3 1 

Never removing 

objects from the area, 

not even a small item 

like a rock, plant, or 

stick 

 

301 1.48 .94 72 16 6 4 1 0 .3 

Having a small 

campfire in an 

existing fire ring 

 

302 1.69 1.08 62 20 9 8 1 1 0 

Never approaching, 

feeding, or following 

wildlife 

 

302 1.28 .8 85 8 3 2.3 2 0 0 

Taking breaks away 

from the trail and 

other visitors 

 

301 1.90 1.17 51 23 16 6 2 1 0 
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Table 6 

Level of Self-described Leave No Trace Knowledge 

N Mean SD      Percentage 

   
No 

Knowledge 

Very 

Limited 
Limited Average 

Above 

Average 
Extensive Expert 

   0 1 2 3 4 5 6 

302 3.81 1.44 4 5 5 20 35 20 11 

 

Table 7 

Behavioral intentions to practice Leave No Trace in the future 

 N Mean SD     Percentage 

Please indicate how 

LIKELY you are to 

do the following 

activity in the 

future… 

 

 

 

 

 

 

Not at all 

Likely 

Moderately 

Likely 

Extremely 

Likely 

1 2 3 4 5 6 7 

Preparing for all types 

of weather, hazards, 

and emergencies 

before getting on trail 

 

302 6.12 1.22 0 1 2 13 11 16 58 

Staying on designated 

or established trails 

 

300 6.13 1.3 1 1 4 7 11 19 57 

Carrying out all litter, 

even crumbs, peels, or 

cores 

 

301 6.65 .97 1 1 1 1 2 13 81 

Removing objects 

from the area, not 

even a small item like 

a rock, plant, or stick 

 

302 2.69 2.2 52 10 7 6 8 7 10 

Having a small 

campfire in an 

existing fire ring 

 

300 5.58 1.83 7 1 4 15 10 14 50 

Approaching, feeding, 

or following wildlife 

 

301 2.03 2.03 73 7 3 3 1 2 12 

Taking breaks away 

from the trail and 

other visitors 

 

301 4.36 1.9 13 7 8 25 15 13 19 
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Table 8 

Regression Coefficients and R2 Estimates Predicting Leave No Trace Behavioral Intent 

Behavioral Intent Attitude Perc 

Eff 

Perc 

Diff 

Knowledge R2 

1. Preparing for all types of weather, hazards, 

and emergencies 

-.07 .09 -.28** .19** .18 

2. Staying on designated or established trails -.07 .17* -.21** .14* .16 

3. Carry out all litter, including food scraps -.06 .17* -.11 -.03 .06 

4. Not removing natural objects from the area .11 -.06 .00 -.05 .03 

5. Having a small campfire in an existing fire 

ring 

-.14 .23* .10 .08 .09 

6. Not feeding, following, or approaching 

wildlife 

.25** .19* .03 .05 .05 

7. Taking breaks away from trails and other 

visitors 

.07 .30** -.07 .00 .09 

Note: * p < .05, ** p < .001 

Discussion and Recommendations  

 Within this data, attitudes of appropriateness had the greatest range in participants’ 

answers regarding recommended LNT practices. This indicates that while participants generally 

found LNT practices to be effective and easy to practice, there was less uniformity on their 

perception of appropriateness when recreating. More specifically, some participants appeared to 

not understand or agree with the appropriateness of items that measured behaviors for LNT 

Principles Travel and Camp on Durable Surfaces, Dispose of Waste Properly, and Be 

Considerate of Other Visitors. This could be due to a lack of understanding of LNT Principles, a 

lack of agreement with recommended guidelines, or because of confusing wording of some 

items. Respectively, these principles recommend that visitors travel through muddy spots to 

avoid causing additional erosion on the edges of the trail, packing out all food scraps, and take 

breaks away from trails and other visitors as long as durable surfaces are accessible. These 

results indicate that GRSM staff could potentially increase visitor knowledge and possibly 

reduce negative impact by providing education that clarifies these three principles. Considering 
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that the reasoning for these behaviors may not be intuitively apparent to novice hikers, there 

could be noticeable benefit on the trail environment with appropriate outreach. 

Similar to previous research (Coulson et al., 2021; Lawhon et al., 2013, 2017), the 

participants in the present study found LNT practices effective and not difficult to practice, 

regardless of their attitudes. The lone exception was the perceived difficulty of Scheduling trip to 

avoid times of high use, which aligns with Principle 1: Plan Ahead and Prepare. The possible 

implications of this are that GRSM hikers believe planning trips around popular times is a 

potentially difficult affair, regardless of whether they believe it will reduce impact. This is likely 

a result of GRSM’s record-breaking visitor rates. GRSM staff may reduce the perceived 

difficulty of this behavior by highlighting less popular trails or cautioning hikers to make 

alternative plans when popular trails will be especially busy. Further exploration into other 

reasons hikers find avoiding popular times difficult can help explore other variables that 

influence their beliefs.  

The majority of participants rated themselves as having an above average or higher levels 

of LNT knowledge (Table 6). This is consistent with previous research that measured 

participants’ self-reported knowledge of LNT (Coulson et al., 2021; Lawhon et al., 2013, 2017; 

Taff et al., 2014). Results regarding attitudes show that there are discrepancies between 

participants’ self-reported knowledge and recommended LNT practices. This suggests that some 

participants may have incorrectly assessed their understanding of LNT or are unfamiliar with 

appropriate practices associated with certain LNT Principles.  

Consistent with previous research, perceived effectiveness and perceived difficulty were 

found to have the most influence on GRSM hikers’ behavioral intent towards LNT. (Coulson et 

al., 2021; Lawhon et al., 2013, 2017). Similarly, attitudes towards appropriateness were found to 
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be a good predictor of intent. However, unlike previous research, knowledge was found to be a 

more meaningful predictor for GRSM hikers (Coulson et al., 2021; Lawhon et al., 2013, 2017). 

Therefore, GRSM hikers may have differences in understanding and motivations toward LNT 

than recreational users from other public lands. The only item not influenced by any of the 

variables was Not removing natural objects from the area, which aligns with Principle 4: Leave 

What You Find. This is contrary to results that show GRSM participants generally believed not 

removing natural objects was appropriate, easy to practice, and effective at reducing impact. 

Despite this, the four IV’s may still be useful points of persuasion for educating GRSM hikers on 

best practices for Principle 4. However, this demonstrates that either participants misunderstood 

what the questions of behavioral intent were trying to ask, or they are influenced by other 

variables not measured by this questionnaire. Based on these findings, GRSM Park staff could 

improve visitor education by focusing on the effectiveness and ease of practice of LNT 

Principles. Furthermore, park staff can provide education that increases visitor understanding of 

impacts and emphasizes appropriateness of proper LNT behavior. 

Limitations 

There are three notable limitations present in this study: 1) generally low R2 values, 2) 

potentially ambiguous items, and 3) assessment of participants’ self-reported LNT knowledge. 

These limitations, among others, have also been noted in previous studies (Coulson et al., 2021; 

Lawhon et al., 2013, 2017; Taff et al., 2014; Vagias et al., 2014). Future researchers would 

benefit from not only exploring the limitations in this study, but from previous literature as well. 

. First, while the four variables of attitudes, perceived effectiveness, perceived difficulty, 

and self-reported knowledge may be generally good predictors of LNT behavioral intent, the R2 

for these models showed that between 82% and 97% of the variance present in behavioral intent 
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is yet to be explained. In other words, there are likely other variables that contribute to 

behavioral intent beyond the four variables that were measured in this instrument. Thus, the 

evaluation and potential incorporation of other predictor variables such as emotions (Lawhorn et 

al., 2017) connection to nature, or greater environmental beliefs may be beneficial.  

 Second, some items may have been misinterpreted by participants due to ambiguous 

wording. For example, while 55% of participants correctly indicated that the item Experiencing 

parks and historic sites by not preparing for all types of weather or hazards before I get on a 

trail was inappropriate, some participants needed clarification on the intended direction of their 

answer. The negated phrasing of “not preparing” may need to be evaluated for clarity in future 

applications of the questionnaire. Similarly, some participants may have been confused by item 

1b Scheduling my trip during times of high use to reduce overall impact. Some participants 

needed clarification on whether the item was asking if they think it is appropriate to hike on trails 

during popular times or plan their trip to avoid popular times. Item 1f Carrying out all litter, 

leaving only food scraps confused some participants, as it may be unclear which behavior, 

carrying out all litter or leaving food scraps behind, was inappropriate. 

Third, assessment of LNT knowledge is limited to one item within the LNT AIM. 

Namely, this item asks participants to provide their self-reported knowledge of LNT practices, 

rather than testing their knowledge with a set of questions. Measuring self-reported knowledge 

through a single item limits its usefulness as a predictor of behavioral intent. Instead of 

measuring self-reported knowledge, the inclusion of additional items that test participants’ actual 

knowledge of LNT may create more robust measures of knowledge and therefore improve its 

efficacy in predicting intent. 
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Management Implications 

 Park staff may use this improved understanding of GRSM hikers’ behavioral intent 

towards LNT to create specific messages for each of the Seven Principles that target these 

variables. For example, since perceived difficulty and knowledge were found to be highly 

significant for the item Preparing for all types of weather, hazards, and emergencies (i.e., 

Principle 1 of LNT: Plan Ahead and Prepare), Park staff may want to frame educational language 

for planning ahead and preparing in a way that prioritizes gaining knowledge prior to starting the 

trip and emphasizes ease of gaining relevant knowledge beforehand. This could lead to better 

practice of LNT by hikers in the park, minimizing recreation-related impacts in GRSM, and 

potentially improving visitor experience.   

This study intended to capture views from both day-hikers and backpackers, however, 

participants were almost exclusively day-hikers. Therefore, backpackers’ views of LNT 

Principles are limited to an extremely small sample (n=16) and findings are unable to be 

generalized to a greater population for backpackers. While this study could not determine if there 

are notable differences between day-hikers and backpackers in their LNT behavioral intent, 

previous research shows that the two groups likely have similarities in their views and intent 

towards LNT practices (Taff et al., 2014). This may indicate that backpackers in GRSM can be 

influenced by similar messaging as day-hikers. However, further research specifically into 

GRSM backpacker populations would make it more apparent if results from this study can be 

catered towards backpackers in addition to day-hikers. Additionally, GRSM visitors vary widely 

in their recreation activities, including horseback riding, fishing, whitewater sports, and cycling. 

While day-hikers and backpackers have overlap in their recreational pursuits, the wide variety of 

behaviors and motivations of other visitor types make it difficult to determine if the findings 
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from these studies may be useful for creating educational messaging beyond hikers. This is 

especially true given that items measured in the questionnaire were specifically oriented to 

hikers. As such, GRSM staff should be cautious in using these findings to craft LNT messaging 

for other visitor types. 

 As previously discussed, a sizeable portion of GRSM hikers found it difficult to plan 

their trips around times of high use and felt neutral about its appropriateness. Considering this, 

expansion of programs that mitigate negative experiences due to overcrowding could be 

beneficial to GRSM hikers. The Laurel Falls Trail 2021 Congestion Management Pilot provides 

a template for possible expansion into other trailheads. The program prohibited roadside parking 

by use of physical barriers and staff presence, implemented timed-entry parking reservations to 

allow for better trip planning by visitors, and provided shuttle services for hikers. Alum Cave 

Trailhead, for example, can experience roadside parking and on-trail overcrowding in a similar 

manner as Laurel Falls. GRSM Park staff may consider a pilot program at trailheads such as 

Alum Cave if findings from the Laurel Falls Trail Management Plan Environmental Assessment 

show that the pilot program was beneficial and replicable. 

Recommendations for Future Research 

 Based on this study’s effort to replicate previous research from other land designations 

into GRSM, there are three salient points that future research could address: 1) examine other 

variables that contribute to behavioral intent, 2) conduct qualitative interviews with participants 

to better understand their interpretation of LNT AIM items, and 3) assess knowledge of LNT 

using more robust measures. Previous research (Coulson et al., 2021; Lawhon et al., 2013, 2017; 

Taff et al., 2014; Vagias et al., 2014), has also indicated that there is a need to address the need 
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to address limitations of the LNT AIM and have put forth similar points. Future researchers 

would benefit from examining these studies for their findings in addition to what is outlined here. 

 To date, there are numerous scales and instruments that measure various aspects of the 

human-nature relationship and participant environmental views. Further exploration of other 

variables could improve the accuracy of the questionnaire in its measurement of visitor 

behavioral intent. Several of the most pertinent instruments include the Connectedness to Nature 

Scale, which explores the subjective connection that people have with nature (Mayer & Frantz, 

2004); the New Ecological Paradigm Scale (Dunlap, 2008), which has been used to measure 

environmental concern, environmental values, and environmental beliefs of participants; and the 

Environmental Attitude Inventory (EAI), which was designed to evaluate a person’s overall 

environmental attitude (Milfont & Duckitt., 2010). These three scales have been widely used in 

previous research and have been shown to be valid and reliable measures (Cartwright & Mitten, 

2018).  

As previously noted, potentially ambiguous wording of some of the LNT AIM items may 

have confused participants and thus skewed their answers. Future research may conduct 

qualitative interviews with participants to assess their understanding of questionnaire items. This 

may be done immediately after questionnaires are conducted. However, it is suggested that items 

are assessed prior to additional quantitative research using the LNT AIM. A better understanding 

of participant interpretation of items may allow researchers to improve wording in items and 

increase accuracy of their answers. 

Lastly, researchers should consider an expanded measurement of visitor knowledge of 

LNT. This will allow for better assessment of actual, rather than self-reported knowledge as a 

predictor of behavioral intent. It is possible that self-reported knowledge has not been shown to 
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be a meaningful indicator of behavioral intent because it is comprised of one item on the LNT 

AIM. Robust measurements that assess visitor understanding of appropriate LNT behaviors, 

rather than self-reported knowledge, may demonstrate that actual knowledge is a more 

significant predictor of behavioral intent. Additionally, researchers could conduct a multi-year, 

longitudinal study to examine how knowledge of LNT may change over time (Backman et al., 

2018) and potentially influence behavioral intent. Future research could explore when and how 

participants were first introduced to LNT and examine how participants’ perceptions of LNT 

might change over time. 

Conclusion 

GRSM’s increasing visitation rates is reflective of greater trends in the United States 

National Park system and public lands in general (Bergstrom et al., 2020; Outdoor Industry 

Foundation, 2021). Indirect management such as educational messaging is an important tool for 

public land managers to mitigate resource degradation due to inappropriate recreational behavior. 

This study is the first of its kind in the eastern United States and helps improve our 

understanding of GRSM hikers’ attitudes and intentions towards LNT practices. This study also 

adds to a growing body of LNT-related research. These results show that appropriateness, 

perceived effectiveness, difficulty, and increased knowledge of are important predictors of 

GRSM hikers’ behavioral intent. Therefore, GRSM education strategies may be more effective if 

they are tailored to these influencing variables. Research on other eastern U.S. public lands 

would fill in gaps of understanding of eastern-based recreationists and continue to improve our 

understanding of visitor views and behavioral intent towards LNT practices.  
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APPENDICES 

Appendix A: Verbal Consent Script 

Hello, my name is David. I am a graduate student at Western Carolina University conducting 

research for my thesis. I am approaching visitors today to help get an understanding of visitor 

attitudes and perceptions about the Great Smoky Mountains National Park. Would you be 

willing to help by completing a short questionnaire? This questionnaire takes most visitors ~7 

minutes to complete. Participation is completely voluntary and anonymous, and you can choose 

not to take part. You can stop at any time. 

1. If they answer yes, provide visitor with laminated survey cards. 

2. Ask respondent to read through the questions and provide a response for each item, 

which will be recorded by the interviewer on the iPad version of the survey.  

3. If the party refuses the survey, ask the following question (for use in non-response bias 

analysis), and thank them for their time: 

a. What is the primary activity or purpose of your visit? (OR some other non-

response question) 

4. Thank respondent for his or her participation in this important research. Tell the 

respondent that you appreciate his or her willingness to participate in this study. 
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Appendix B: Modified LNT AIM 

Great Smoky Mountains National Parks Visitor Survey 

This study is part of a research effort by Western Carolina University and the Leave No Trace Center for Outdoor 

Ethics. We appreciate your willingness to participate in this study. Your participation is completely voluntary, and all 

the answers you give are confidential and anonymous. Filling out this questionnaire will take approximately 10 

minutes. If you do not wish to continue, you can stop at any time. Thank you for your participation in this important 

research. 

    

1111. Please indicate how INAPPROPRIATE or APPROPRIATE you think each of the following activities is for a visitor to do in . Please indicate how INAPPROPRIATE or APPROPRIATE you think each of the following activities is for a visitor to do in . Please indicate how INAPPROPRIATE or APPROPRIATE you think each of the following activities is for a visitor to do in . Please indicate how INAPPROPRIATE or APPROPRIATE you think each of the following activities is for a visitor to do in 

Great Smoky Mountains National ParkGreat Smoky Mountains National ParkGreat Smoky Mountains National ParkGreat Smoky Mountains National Park. . . . Circle the number of your response for each statement.    

ActivitiesActivitiesActivitiesActivities    Very Very Very Very 

InappropriateInappropriateInappropriateInappropriate    

    NeutralNeutralNeutralNeutral        Very Very Very Very 

AppropriatAppropriatAppropriatAppropriateeee    

a. Experiencing parks and historic sites by not 

preparing for all types of weather or hazards 

before I get on a trail 

1 2            3 4 5            6    7 

b. Scheduling my trip during times of high use to 

reduce overall impact 

1 2            3 4 5            6    7 

c. Traveling off the trail to experience the natural 

environment 

1 2            3 4 5            6    7 

d. Traveling around muddy spots on the trail 1 2            3 4 5            6    7 

e. Disposing of human waste in a lake, river, or 

stream if there are no public facilities 

1 2            3 4 5            6    7 

f. Carrying all litter out, leaving only food scraps 

behind 

1 2            3 4 5            6    7 

g. Keeping a single item like a rock, plant, stick, or 

feather as a souvenir 

1 2            3 4 5            6    7 

h. Moving rocks and/or logs to make a campsite 

more comfortable 

1 2            3 4 5            6    7 

i. Using a stove for cooking instead of a fire 1 2            3 4 5            6                 7 

j. Having a small campfire in an existing fire ring 1 2            3          4 5            6                7 

k. Dropping food on the ground to provide wildlife a 

food source 

1 2            3 4 5            6    7 

l. Approaching wildlife to take a photo 1 2            3 4 5            6    7 

m. Traveling side by side with members of my group 

on existing trails 

1 2            3 4 5            6    7 

n. Taking a break along the edge of the trail 

 

1 2            3 4 5            6    7 

    

2222. Please indicate the level at which you think each of the following activities would . Please indicate the level at which you think each of the following activities would . Please indicate the level at which you think each of the following activities would . Please indicate the level at which you think each of the following activities would REDUCE NEGATIVEREDUCE NEGATIVEREDUCE NEGATIVEREDUCE NEGATIVE    
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IMPACTSIMPACTSIMPACTSIMPACTS    in in in in Great Smoky Mountains National ParkGreat Smoky Mountains National ParkGreat Smoky Mountains National ParkGreat Smoky Mountains National Park. . . . Circle the number of your response for each statement.    

Participating in the following activities in Participating in the following activities in Participating in the following activities in Participating in the following activities in Great Smoky Great Smoky Great Smoky Great Smoky 

Mountains National ParkMountains National ParkMountains National ParkMountains National Park    would reduce impact…would reduce impact…would reduce impact…would reduce impact…    

NeverNeverNeverNever        Sometimes Sometimes Sometimes Sometimes         Every timeEvery timeEvery timeEvery time    

a. Preparing for all types of weather, hazards, or 

emergencies before I get on a trail 
1 2            3 4 5              6   7 

b. Scheduling trip to avoid times of high use 1 2            3 4 5              6   7 

c. Staying on designated or established trails  1 2            3 4 5              6   7 

d. Traveling single file in the middle of the trail, even when 

wet or muddy 
1 2            3 4 5              6   7 

e. Carrying out all litter, even crumbs, peels, or cores  1 2            3 4 5              6   7 

f. Never removing objects from the area, even a small item 

like a rock, plant, stick, or feather 

1 2            3 4 5              6   7 

g. g. Using a stove for cooking instead of a fire 1 2            3 4 5              6   7 

h. h. Having a small campfire in an existing fire ring 1 2            3 4 5              6   7 

i. Never approaching, feeding, or following wildlife 1 2            3 4 5              6   7 

j. Taking breaks away from the trail and other visitors 1 2            3 4 5              6   7 

    

3333. The same activities are listed below. Regardless of how effective you think each of the following activities are, please . The same activities are listed below. Regardless of how effective you think each of the following activities are, please . The same activities are listed below. Regardless of how effective you think each of the following activities are, please . The same activities are listed below. Regardless of how effective you think each of the following activities are, please 

indicate how DIFFICULT you think each of the following activities would be for a visitor to do in indicate how DIFFICULT you think each of the following activities would be for a visitor to do in indicate how DIFFICULT you think each of the following activities would be for a visitor to do in indicate how DIFFICULT you think each of the following activities would be for a visitor to do in Great Smoky Mountains Great Smoky Mountains Great Smoky Mountains Great Smoky Mountains 

National ParkNational ParkNational ParkNational Park. . . . Circle the number of your response for each statement.    

ActivitiesActivitiesActivitiesActivities    Not at all Not at all Not at all Not at all 

DifficultDifficultDifficultDifficult    

    ModeratelyModeratelyModeratelyModerately    

Difficult Difficult Difficult Difficult     

    Extremely Extremely Extremely Extremely 

DifficultDifficultDifficultDifficult    

a. Preparing for all types of weather, hazards, or 

emergencies before I get on a trail 
1 2            3 4 5          6    7 

b. Scheduling trip to avoid times of high use 1 2            3 4 5          6    7 

c. Staying on designated or established trails 1 2            3 4 5          6    7 

d. Traveling single file in the middle of the trail, even 

when wet or muddy 
1 2            3 4 5          6    7 

e. Carrying out all litter, even crumbs, peels, or cores  1 2            3 4 5          6    7 

f. Never removing objects from the area, not even a 

small item like a rock, plant, stick, or feather 
1 2            3 4 5          6    7 

g. Using a stove for cooking instead of a fire 1 2            3 4 5          6    7 

h. Having a small campfire in an existing fire ring 1 2            3 4 5          6    7 

i. Never approaching, feeding, or following wildlife 1 2            3 4 5          6    7 

j. Taking breaks away from the trail and other visitors 1 2            3 4 5          6    7 

    

4444. The same activities are listed below. In COLUMN A. The same activities are listed below. In COLUMN A. The same activities are listed below. In COLUMN A. The same activities are listed below. In COLUMN A,,,,    tell us if you DO each activity by tell us if you DO each activity by tell us if you DO each activity by tell us if you DO each activity by circlingcirclingcirclingcircling    NEVER, SOMETIMES or NEVER, SOMETIMES or NEVER, SOMETIMES or NEVER, SOMETIMES or 

ALWAYS. ALWAYS. ALWAYS. ALWAYS.     
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In COLUMN B, please indicate how LIKELY are you to do the activity in the future by In COLUMN B, please indicate how LIKELY are you to do the activity in the future by In COLUMN B, please indicate how LIKELY are you to do the activity in the future by In COLUMN B, please indicate how LIKELY are you to do the activity in the future by circling the number of your circling the number of your circling the number of your circling the number of your 

response for each statement.response for each statement.response for each statement.response for each statement.    

 Column AColumn AColumn AColumn A    Column B Column B Column B Column B     

How Likely Are You To Do This In The Future?How Likely Are You To Do This In The Future?How Likely Are You To Do This In The Future?How Likely Are You To Do This In The Future?    

ActivitiesActivitiesActivitiesActivities    Do You Do This?Do You Do This?Do You Do This?Do You Do This?    Not at all Not at all Not at all Not at all 

LikelyLikelyLikelyLikely    
    Moderately Moderately Moderately Moderately 

LikelyLikelyLikelyLikely    

    Extremely Extremely Extremely Extremely 

LikelyLikelyLikelyLikely    

a. Prepare for all types of 

weather, hazards, or 

emergencies before I 

get on a trail 

Never Sometimes Always 1 2           3 4 5            6   7 

b. Schedule trip to avoid 

times of high use 

Never Sometimes Always 1 2           3 4 5            6   7 

c. Stay on designated or 

established trails  

Never Sometimes Always 1 2           3 4 5            6   7 

d. Travel single file in the 

middle of the trail, even 

when wet or muddy 

Never Sometimes Always 1 2           3 4 5            6   7 

e. Carry out all litter, even 

crumbs, peels, or cores  

Never Sometimes Always 1 2           3 4 5            6   7 

f. Remove objects from 

the area, even a small 

item like a rock, plant, 

stick, or feather 

Never Sometimes Always 1 2           3 4 5            6   7 

g. Use a stove for cooking 

instead of a fire 

Never Sometimes Always 1 2           3 4 5            6   7 

h. Have a small campfire in 

an existing fire ring 

Never Sometimes Always 1 2           3 4 5            6   7 

i. Approach, feed, or 

follow wildlife 

Never Sometimes Always 1 2           3 4 5            6   7 

j. Take breaks away from 

the trail and other 

visitors 

Never Sometimes Always 1 2           3 4 5            6   7 

    

5555. Please indicate your level of agreement with the following statements. . Please indicate your level of agreement with the following statements. . Please indicate your level of agreement with the following statements. . Please indicate your level of agreement with the following statements. Circle the number of your response for each 

statement.    

    Not at all under Not at all under Not at all under Not at all under 

my controlmy controlmy controlmy control    

    NeutralNeutralNeutralNeutral        Completely under Completely under Completely under Completely under 

my controlmy controlmy controlmy control    

a. How I act while in the Great Smoky Mountains 

National Park is… 

1 2 3          4 5 6 7 

 

b. The way I act while recreating in the Great Smoky 

Mountains National Park is… 

1 2 3 4 5 6    7 
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c. My recreation practices in the Great Smoky 

Mountains National Park are… 

1 2 3 4 5 6    7 

d. The way the individuals in my group act while in 

the Great Smoky Mountains National Park is… 

1 2 3 4 5 6    7 

    

6. How FAMILIAR are you with the Leave No Trace Center for Outdoor Ethics? 6. How FAMILIAR are you with the Leave No Trace Center for Outdoor Ethics? 6. How FAMILIAR are you with the Leave No Trace Center for Outdoor Ethics? 6. How FAMILIAR are you with the Leave No Trace Center for Outdoor Ethics? Please circle only one number.  

Not at all FamiliarNot at all FamiliarNot at all FamiliarNot at all Familiar    Slightly FamiliarSlightly FamiliarSlightly FamiliarSlightly Familiar    Moderately FamiliarModerately FamiliarModerately FamiliarModerately Familiar    Quite FamiliarQuite FamiliarQuite FamiliarQuite Familiar    Extremely FamiliarExtremely FamiliarExtremely FamiliarExtremely Familiar    

0 1 2 3 4 5 6 

    

7. How would you describe your current knowledge of “Leave No Trace” practices? 7. How would you describe your current knowledge of “Leave No Trace” practices? 7. How would you describe your current knowledge of “Leave No Trace” practices? 7. How would you describe your current knowledge of “Leave No Trace” practices? Please circle only one number. 

No KnowledgeNo KnowledgeNo KnowledgeNo Knowledge    Very LimitedVery LimitedVery LimitedVery Limited    LimitedLimitedLimitedLimited    AverageAverageAverageAverage    Above AverageAbove AverageAbove AverageAbove Average    ExtensiveExtensiveExtensiveExtensive    ExpertExpertExpertExpert    

0 1 2 3 4 5 6 

    

8. Please indicate how strongly you 8. Please indicate how strongly you 8. Please indicate how strongly you 8. Please indicate how strongly you DISAGREE or AGREEDISAGREE or AGREEDISAGREE or AGREEDISAGREE or AGREE    with the following statements. with the following statements. with the following statements. with the following statements. Circle the number of your 

response for each statement. 

ActivitiesActivitiesActivitiesActivities    Strongly Strongly Strongly Strongly 

DisagreeDisagreeDisagreeDisagree    

    NeutralNeutralNeutralNeutral        Strongly Strongly Strongly Strongly 

Agree Agree Agree Agree     

a. Sometimes it is too difficult to practice “Leave No 

Trace” 

1 2            3 4 5              6   7 

b. Practicing “Leave No Trace” takes too much time 1 2            3 4 5              6   7 

c. Practicing “Leave No Trace” violates the rights of 

individuals to do as they please in the outdoors 
1 2            3 4 5              6   7 

d. Practicing “Leave No Trace” does not reduce the 

environmental harm caused by recreation 

1 2            3 4 5              6   7 

e. Practicing “Leave No Trace” effectively protects the 

environment for future generations to enjoy 

1 2            3 4 5              6   7 

f. Practicing “Leave No Trace” enhances my outdoor 

experience 

1 2            3 4 5              6 7 

g. It is important that all visitors practice “Leave No 

Trace” 

1 2            3 4 5              6   7 

h. It is important that Park regulations require all visitors 

to practice “Leave No Trace” 

1 2            3 4 5              6   7 

i. The people I recreate with believe it is important to 

practice “Leave No Trace” 

1 2            3 4 5              6   7 

j. In general, the opinions of others have little effect on 

my practicing “Leave No Trace” 

1 2            3 4 5              6   7 

k. I practice “Leave No Trace” because the people I 

recreate with believe it is important 

1 2            3 4 5              6   7 

l. I practice “Leave No Trace” because the park 

regulations state that I should do so 

1 2            3 4 5              6   7 
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ActivitiesActivitiesActivitiesActivities    Strongly Strongly Strongly Strongly 

DisagreeDisagreeDisagreeDisagree    

    NeutralNeutralNeutralNeutral        Strongly Strongly Strongly Strongly 

Agree Agree Agree Agree     

m. It is important to practice “Leave No Trace” 

techniques when in the park 

1 2            3 4 5              6   7 

n. If I learned my actions in the park damaged the 

environment, I would change my behavior 

1 2            3 4 5              6   7 

o. I get upset when I see other individuals in the park not 

following “Leave No Trace” practices 

1 2            3 4 5              6   7 

p. I insist that “Leave No Trace” practices are followed by 

all members of my group 

1 2            3 4 5              6   7 

    

9. How FREQUENTLY in the past 3 months, did you do any of the following activities related to “Leave No Trace?" 9. How FREQUENTLY in the past 3 months, did you do any of the following activities related to “Leave No Trace?" 9. How FREQUENTLY in the past 3 months, did you do any of the following activities related to “Leave No Trace?" 9. How FREQUENTLY in the past 3 months, did you do any of the following activities related to “Leave No Trace?" Circle 

the number of your response for each statement.    

ActivitiesActivitiesActivitiesActivities    NeverNeverNeverNever    OccasionallyOccasionallyOccasionallyOccasionally    Frequently Frequently Frequently Frequently     

a. Talk with others about Leave No Trace 1 2            3 4 5             6    7 

b. Read articles or books about Leave No Trace 1 2            3 4 5             6    7 

c. Take Leave No Trace course or attend a workshop 1 2            3 4 5             6    7 

d. Teach others about Leave No Trace 1 2            3 4 5             6    7 

e. View websites or social media (“www.LNT.org,” 

Facebook, YouTube or Twitter) 

1 2            3 4 5             6    7 

f.     Other (please specify):     

    

11110. Where did you first learn about “Leave No Trace?” 0. Where did you first learn about “Leave No Trace?” 0. Where did you first learn about “Leave No Trace?” 0. Where did you first learn about “Leave No Trace?” Please check only oneoneoneone answer.    

                oooo    Leave No Trace website    oooo    Information kiosk/park literature    oooo    Popular media (magazines, books) 

                oooo    Course or workshop    oooo    Park personnel/ranger talk    oooo    Other (please 

specify):________________ 

    

11. What is the primary purpose of your visit? 11. What is the primary purpose of your visit? 11. What is the primary purpose of your visit? 11. What is the primary purpose of your visit? Please select only oneoneoneone answer.        

                oooo    Hiking    oooo    Mountain biking    oooo    Fishing oooo    Picnicking  oooo    Historical Exhibits 

                oooo    Camping    oooo    Boating    oooo    Climbing oooo    Sightseeing oooo    Other (please 

specify):________________ 

    

12. How many times have you visited this park in the past 12 months? 12. How many times have you visited this park in the past 12 months? 12. How many times have you visited this park in the past 12 months? 12. How many times have you visited this park in the past 12 months? Please check only oneoneoneone answer.  

                oooo    No visits    oooo    1-2 visits    oooo    3-5 visits oooo    6-10 visits oooo    11-20 visits 

                oooo    21-30 visits    oooo    31-40 visits    oooo    41-50 visits oooo    More than 50 oooo    Other (please 

specify):________________   
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13. It bothers me when I see trash left behind by others in Great Smoky Mountains National Park. 13. It bothers me when I see trash left behind by others in Great Smoky Mountains National Park. 13. It bothers me when I see trash left behind by others in Great Smoky Mountains National Park. 13. It bothers me when I see trash left behind by others in Great Smoky Mountains National Park. Circle the number of 

your response. 

Strongly DisagreeStrongly DisagreeStrongly DisagreeStrongly Disagree    DisagreeDisagreeDisagreeDisagree    NeutralNeutralNeutralNeutral    AgreeAgreeAgreeAgree    Strongly Agree Strongly Agree Strongly Agree Strongly Agree     

1   2                            3 4   5                              6    7 

    

14. If I learned that taking all of my trash out of the park or when I leave would help keep fees low, I would take all of 14. If I learned that taking all of my trash out of the park or when I leave would help keep fees low, I would take all of 14. If I learned that taking all of my trash out of the park or when I leave would help keep fees low, I would take all of 14. If I learned that taking all of my trash out of the park or when I leave would help keep fees low, I would take all of 

my trash out of the parks. my trash out of the parks. my trash out of the parks. my trash out of the parks. Circle the number of your response. 

 

Strongly DisagreeStrongly DisagreeStrongly DisagreeStrongly Disagree    DisagreeDisagreeDisagreeDisagree    NeutralNeutralNeutralNeutral    AgreeAgreeAgreeAgree    Strongly Agree Strongly Agree Strongly Agree Strongly Agree     

1   2                            3 4   5                              6    7 

    

15151515. What is your . What is your . What is your . What is your sexsexsexsex? ? ? ?                                         oooo    Male    oooo    Female    

    

16161616. In what year were you born? . In what year were you born? . In what year were you born? . In what year were you born? _________            

    

17171717. . . . What is your zip code/country code? What is your zip code/country code? What is your zip code/country code? What is your zip code/country code? _____________            

 

Thank you for participating in this Thank you for participating in this Thank you for participating in this Thank you for participating in this research studyresearch studyresearch studyresearch study. Your input is very important to . Your input is very important to . Your input is very important to . Your input is very important to Western Carolina Western Carolina Western Carolina Western Carolina 

University and the Leave No Trace Center for Outdoor Ethics.University and the Leave No Trace Center for Outdoor Ethics.University and the Leave No Trace Center for Outdoor Ethics.University and the Leave No Trace Center for Outdoor Ethics.    
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Appendix C: Research Permit 
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Appendix D: Letter of Cooperation 
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Appendix E – LNT Visitor Survey Log 

 

GRSM LNT Study Surveyor DatasheetGRSM LNT Study Surveyor DatasheetGRSM LNT Study Surveyor DatasheetGRSM LNT Study Surveyor Datasheet    
Research SiteResearch SiteResearch SiteResearch Site    Date (mm/dd/yy)Date (mm/dd/yy)Date (mm/dd/yy)Date (mm/dd/yy)    Time Time Time Time StartStartStartStart    Time EndTime EndTime EndTime End    WeatherWeatherWeatherWeather    

Visitor InformationVisitor InformationVisitor InformationVisitor Information    
TimeTimeTimeTime    ActivityActivityActivityActivity    Consent? Y/NConsent? Y/NConsent? Y/NConsent? Y/N    Survey #Survey #Survey #Survey #    # of Adults# of Adults# of Adults# of Adults    # of Children# of Children# of Children# of Children    NonNonNonNon----response response response response 

Question?Question?Question?Question?    

NotesNotesNotesNotes    
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Appendix F – GRSM Sampling Schedule 

GRSM Sampling Schedule - November 2021 
Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

31 

 

1  

Deep Creek Trailhead 

9AM-4PM 

2 
 

3 
 

4  5  

Little River Trailhead 

9AM-4PM 

6  

Newfound Gap/Deep 

Creek Trailhead 

9AM-4PM 

7  

 

8  9 
 

10 
Newfound Gap 

9AM-3PM 

11 12 

Little River Trailhead 

9AM-3PM 

13 

Deep Creek Trailhead 

9AM-3PM 

14 

 

15 16 
 

17 
Newfound Gap 

9AM-3PM 

18 19 

Deep Creek Trailhead 

9AM-3PM 

20 

Little River Trailhead 

9AM-3PM 

21  

Alum Cave Trailhead 

9AM-3PM 

22  23  

 

24  25 

 

26  27  
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28  29  

Alum Cave Trailhead 

9AM-3PM 

30   

 

 

 

 

 

 

 

 

GRSM Sampling Schedule - December 2021 
Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

 

 

  1 2 3 
Deep Creek Trailhead 

9AM-3PM 

4 
Newfound Gap 

9AM-3PM 

5 
Alum Cave Trailhead 

9AM-3PM 

6 

Little River 

Trailhead 

9AM-3PM 

7 

 

8 9 10 11 

12 13 14 15 16 17 18 
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19 

 

20 

 

21 

 

22 

 

23 24 

 

25 

 

26 

 

27 28 

 

29 

 

30 

 

31 

 

30 

 

Times of survey administration  

The researcher will spend each day at one site due to difficulty of travel between sites. Time periods will start at 9AM and end at 3-

4PM depending on visitor traffic.  

Preparation for sampling in GRSM 

The researcher will bring the following required equipment to the site:  

• A watch or cell phone for noting time  

• Datasheets/clipboard/pens 

• Mask or face cover 

• Sanitary wipes 

• Site map(s) and driving/hiking directions to sampling location  

• Insect repellant / sunscreen  

• Hat or clothing with Western Carolina University logo 

• Nametag 

• Personal food/water  
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Before departure, the researcher will check the hourly weather forecast for the survey area. Researcher will  

arrive at least 15 minutes before scheduled survey session start time to access the study  

site and fill out the following header information on the appropriate datasheet. 

• Date of observation session (mm/dd/yyyy) 

• Start time  

• Weather (sky, wind, and precipitation conditions that occur at the beginning of the  

observation session)  

• Air temperature (°F) estimated to the nearest 10 degrees  

• Location 

Unforeseen cancelations due to weather, illness, etc.   

A session is “cancelled” or finished early if the weather meets any of the following conditions: 1) no visitors could be expected; 2) the 

researcher would be miserable working in those conditions; 3) conditions would put the researcher’s health or safety at risk; or 4) 

conditions prevent the survey from being effectively administered (e.g. blowing rain that would damage survey equipment). If 30 

minutes or more are missed during an observation session, that session will be treated as cancelled.  Similarly, if one hour or more of a 

survey administration’s session is missed for any reason (e.g., weather, ill surveyor), that session will be treated as cancelled. 

Cancelled sessions or sessions missed for weather, sickness or other reasons will be made up on the next similar day the researcher 

will be available. If a survey administration session is shortened due to inclement weather or other unexpected event but not cancelled 

(i.e., the session is at least two hours in length), this will be documented in the “end time” and “notes” sections of the appropriate 

datasheet (see Appendix A and B). If a session is started late, it will continue late by the same amount of time to the extent possible 

given availability, time of day, weather conditions, etc. 

 


