ABSTRACT
GUQ, TIAN. ExaminingLow-impactRecreatiorBehaviori The Effects ofValues Attitudes,
andTiming of EducationaMessaging(Under the directionf Dr. Roger L. Moore and Dr.
Jordanw. Smith).

A considerable amount of previous research has documented the adverse impacts of
recreation activities on the natural environment. These impacts, which include soil compaction
and erosion, loss of vegetationdashegraded wildlife habitat, can result in the severe degradation
of ecosystem function and the quality of recreation experiences if left unmanaged. Promoting
low impact recreation behaviors among visitors to natural areas is vital in order to protedt natu
resources while serving public recreation needs and facilitating the benefits associated with
humannature interactions. This dissertation examinediloywact recreation behaviors, focusing
on three broad questions: 1) how have segusgichological theries guided lowmpact
recreation behavior research; 2) why do individuals comply witkitopact recreation
behavioral ecommendations; and 3) does tineing of educational messaging regarding
compliance with lowimpact recreation behavioral recommeinatad affect compliance with
those behaviors.

Collectively, this dissertation was designedontribute to the theoreticdévelopment
of outdoor recreation research and to inform visitor use management. It is my hope that this
dissertation will assist maral resource managers and researchers in their efforts to provide high

guality outdoor recreation opportunities while protecting the natural resources upon which those

opportunities depend.
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CHAPTER 1: INTRODUCTION

Public lands and waters in the U.S. are highly valued and used for multiple purposes,
including recreation. Despite the extensive benefits generated through ecosystem services and
naturehuman interactions, recreational use inevitably generates envirainmepacts, such as
soil compaction, vegetation trampling, wildlife disturbances and water quality degradation
(Marion, Leung, Eagleston, & Burroughs, 2016ach of these and other impacts degrade how
ecosystems function and jeopardize the ability of natural resource managersltarsgously
protect natural resources and provide desirable recreation opport(ivgiesn et al.2016)

Promoting lowimpact recreation behaviors among visitors to natural areas is vital for natural
resource managers to achieve their goals.

An extensive number of studies have examined why individuals behave in certain ways
in outdoor recreation detgs, with the goal being to develop effective ways to influence and
alter undesirable behaviofalfano & Arthur, 1976; Christensen, Johnson, & Brookes, 1992;

Knopf & Andereck, 2004; Manning, 2011; Marion & Reid, 2007; Vande Kamp, Johnson, &
Sewaringen, 1994Recreation researchers have developed a large body of knowledge on this

topic (Burn & Winter, 2007; Doucette & Cole, 1993; Knopf & Andereck, 2004; Manning, 2003,

2011; Marion & Reid, 2007; Vande Kamp et al., 19%9wever, Knopf and Andereck (2004)

observed a decline in production of lempact recreation studies, suggesting a neevatuate

the existing researchods theoretical grounding
omitted factors in explaining why recreationists behave in certain ways and test diverse behavior
change approaches to fully capture the complexity out door recreationi sts

To help address this need, the objectives of this dissertation were:



1) To advance the fieldbs conceptualizatio

with low-impact recreation behavioral recommendations, amdetatify clear conceptual

pathways from relevant soemsychological factors to behavioral change interventions;

2) To determine if, and to whampace xt ent , i n

recreation behavioral recommendations are consistent wittbis&c values, and if

values influence compliance with lemnpact recreation recommendations through

mediating attitudinal factors; and

3) To examine whether or not when an educational message is received influences

compliance wit h es, knowledge tanddehaveoral snientiens regartdingd

low-impact hiking behavior.

To achieve the first objective, | conducted an integrated literature review assessing how
sociatpsychological theories have been used by researchers to understand and influence
compliance with lowimpact recreation behavioral recommendations. To achieve the second
objective, | examined the relationships between values and the actual behaviors of Appalachian
Trail long distance hikers using an-bme survey. To achieve the thiatbjective, | tested how
the timing of educational me s s a g i-impgacthikingl uence
behavioral recommendations using a laboratiaged experiment.

In these studies, | drew upon sogmlychological theories includinglbavar t z6s v al ue
t heories, cognitive hierarchy theory, the The
Process Paradigm. | used a mix of research designs including an integrated literature review, a
crosssectional odine survey, and a laboratebased experiment with randomization and
control. Collectively, this dissertation hopes to contribute to thenopact recreation theory and

practice by evaluating how researchers have studied behavior from apsyciablogical



perspective, examining satipsychological constructs that have been less studied in existing
literature and testing ways to change recreation behavior that are of theoretical and managerial
interests.

The dissertation was also designed to meet the practical needs of the Appalaaihia
Conservancy (ATC). In partnership with the National Park Service, USDA Forest Service and
many other partners, the ATC is tasked with preserving the Appalachian Trail and providing
unigue hiking opportunities. However, these goals have been imglashallenged due to
hikers who do not adhere to rules and guidelines designed to protect natural resources and the
experiences of other hikers. Although significant progress has been made in educating hikers
about responsible use behaviors such agppalachian Trail Leave No Trace campaign,
considerable challenges remain and will almost certainly intensify. These issues are not unique to
the Appalachian Trail but apply to diverse natural areas. To help address this need (primarily
through the seconstudy in this dissertation), | have been working with ATC to collect
behavioral and perceptual information about their hiking publics. In the third study, | employed
an educational message with prospective Appalachian Trail hikers as the target population.
used an educational video developed by ATC
behavioral intentions using photos taken on one part of the Appalachian Trail. It is my hope in
addition to make a contribution to theory the information gathered fiesetstudies will help
ATC evaluate some of their existing educational materials and consider the opportunity to
integrate more of§ite educational efforts.

This dissertation is organized into five chapters. The current chapter is an overall

introductionaddressing the background objectives of this research. Chapters two through four



report on separate but related studies that comprise the research itself. The fifth and final chapter

discusses the overall findings or the research and its implications.
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CHAPTER 2: A REVIEW OF EMPIRICAL LOW-IMPACT RECREATION BEHAVIOR
STUDIES: THE USE OF SOCIAL-PSYCHOLOGIAL THEORIES IN PREDICTION MODELS

AND BEHAVIOR CHANGE INTERVENTIONS

Abstract

To advancdow-impact recreation behavior research, we reviewed 56 empirical studies,
classifying them as eith@rediction model studiesr behavioral change studiegpending on
their use of socigbsychological theories in predicting or influencing compliance ioith
impact recreation behavioral recommendations. Our analysis revealed a total of 55 social
psychological constructs that have been used to predict compliance. Attitudes toward the low
impact recreation behavior was the most commonly studied predict@védageprediction
model studieaccount ed for 28. 2% of wvari an-mpacti n r ecr ¢
recreation behavioral recommendations. @akl of thebehavioral change studi¢ssted theory
based behavioral change interventions whilé tesked practicdéased interventions; the
practicebased interventions were significantly related to compliance withrigeact recreation
behavioral recommendations more often than the tHeasgd interventions. We discuss the
insufficiency of currentacialpsychological models and thedbpgased interventions and propose
a new research agenda that is more focused on the cdefgertdent and temporaitiynamic

nature of lowimpact recreation behavior.

Keywords: lowimpact recreation behavior; behavadrange interventions; prediction models;

sociatpsychological theory applications; integrated review



Introduction

A considerable amount of previous research has documented the impacts of recreation
activities on the natural environment. These impacts, wihidude soil compaction and erosion,
loss of vegetation and wildlife habitat, can result in the severe degradation of how ecosystems
function(Marion, Leung, Eagleston, & Burroughs, 201Bjomoting lowimpact recreation
behaviors among visitors to natural areas is vital to protgaral resources while serving public
recreation needs and promoting the benefits associated with manhae interactions. Many
studies have examined why individuals behave in certain ways at outdoor recreation settings,
with the goal being to identifeffective ways to influence and alter undesirable behaviors
(Alfano & Arthur, 1976; Christense Johnson, & Brookes, 1992; Knopf & Andereck, 2004;
Manning, 2011; Marion & Reid, 2007; Vande Kamp, Johnson, & Sewaringen,. Fd&eteation
researchers are beginning to develop a solid body of knowledge on this topic; the state of the
science has beeummarized in a number of literature reviews leading to numerous guidelines
about how natural resource managers can best use education and behavioral interventions to
guide visitor behaviofBurn & Winter, 2007; Doucette & Cole, 1993; Knopf & AnderedB02;
Manning, 2003, 2011; Marion & Reid, 2007; Vande Kamp et al., 1994)

A tradition of lowimpact recreation behavior reserach is to apply theories from other
social science decispilines, particualrly so@aychology, to specific outdoor recreation
management challenges (Knopf & Andereck, 20@&yveral reviews have summarized the
sociatpsychological theories that have guided-iompact recreation behavior research. These
theories include: the Theory of Planned Behavior and the Theory of Reasdied the
Theory of Moral Reasoning and the Theory of Model Judgment, Norm Activation Theory, the

Elaboration Likelihood Model of Persuasion, and a variety of persuasive communication theories



(Knopf & Andereck, 2004; Marion & Reid, 2007; Vande Kamp et al., 1994d}¥pite the
abundant use of theory in this line of research, opportunities exist to advance the integration of
different theories for the purposes of better understanding why outdoor recreationists do, or do
not, comply with lowimpact recreation behavioral recommendations.

Many of the sociapsychological theories that have guided-ionpact recreation
research haveden used for decades. For example, the Theory of Planned Behavior, Theory of
Reasoned Actions, Knol bergdés Theory of Mor al
Elaboration Likelihood Models, were all established in the 1970s and 80s. Despite the
contributions these theories have made, conceptualizations of human behavior have evolved
significantly, particularly within the field of socilsychology. The traditional view of behavior
as a single action resulting from rational and deliberate calculatisriselea challenged as an
oversimplification(Kollmuss & Agyeman, 2002More recent research suggests behavior should
be examined as a stream of actions, the direction of which is determined by the interplay of past
behaviors, personal fams (both cognitive and affective), social interactions, and environmental
factors( Zajonc, 1980; Plemmons & Weiss, 2013; Dalal & Hulin, 2008js dynamic and
multi-faceted conceptualization of human behavior suggestimhpact recreation studies
should not be basexh a single theory, but integrate multipkeeories accounting for the
interplay of personal and environmental factors. In fact, the number of-psg@iological
constructs outdoor recreation researchers have adopted from different theories is growing.
However, questions remain about what personal or contextual constructs are most important (if
there are most important constructs) or what constructs are most important in specific social

circumstances and/or outdoor recreation settings.



How to transfer th increasingly complex theoretical understanding ofiloyact
recreation behavior to visitor use management strategies is another key question regarding how
to advance lowmpact recreation research. Outdoor recreation researchers have directly tested
behavioral change interventions to inform visitor education and information programs. However,
empirical studies have produced an increasing number of mixed findings about what types of
messages are most effective in influencing compliance withrigwact receation behavioral
recommendations. For example, there is no empirical consensus as to whether managers should
use sanctions versus interpretive signs or attempt to invoke fear versus making moral appeals to
change behavidffor a summary see Ward and Roggenbuck, 20008re are still doubts about
whether environmental education targeting knowledge and attitudes is effective enough to
change environmentaHllyarmful recreation behaviors; these doubts are fueleshbgttled
theoretical debates such as the inconsistent relationships between attitudes and (emevior
2012; Park, Manning, Marion, Lawson, & Jacobi, 2008; Weston, Schlacher, & Lynr), 2014
Unable to suggest consistent and actionable findings, outdoor recreation researchers are
weakening their relevance to natural resource management; this may have contributed to the
decline in production of lovimpact recreation studies observed by ginand Andereck (2004).

Low-impact recreation research needs an updated conceptual framework that includes an
integrated conceptualization of how different sepisychological processes affect compliance
with low-impact recreation behavioral recommendagiand, additionally, how compliance is
affected by different behavioral change interventions. Toward this end, we conducted a review of
empirical lowimpact recreation behavior studies, examining their uses of gusyiehological
theories. We compiled dranalyzed a sample of 56 empirical studies published between 1970

and 2015 that attempted to predict compliance withilapact recreation behavioral
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recommendations or to assess efforts designed to influence compliance. Our analyses focused on
how thesestudies have used socpdychological constructs to predict and conceptualize
changes in compliance. We addressed three related research questions:
RQ 1. What socipsychological constructs have been analyzed as predictors of
compliance/norcompliance wih low-impact recreation behavioral recommendations?
RQ 2. How well did the socigdsychological models predict compliance/ramompliance
with low-impact recreation behavioral recommendations?
RQ 3. What behavioral change interventions have been devedlogagse social
psychological theory to promote compliance with lompact recreation behavioral
recommendations?
Compared to traditional literature reviews, the goal of this study was not to verify
existing theories, develop new ones, or synthesize kidg@l&éom individual studies, which are
available through previous revie\ilsnopf & Andereck, 2004; Manning, 2011; Marion & Reid,
2007) The wultimate goals were to advance the fi
or do not comply with lowmpactrecreation recommendations, and to identify clear conceptual
pathways from relevant soemsychological predictors to behavioral change interventions. We
did not conduct an exhaustive review. Instead, we focused on the core body of the literature that
hasinfluenced this line of research and that is most likely to influence futuréniqact
recreation research and natural resource management. We did not condueaaatystia for the
effects of specific socighsychological factors. Instead, we posedaheve research questions;
sampled past studies; analyzed their theoretical foundations, methods, and findings; and
interpreted the results. This process fits Ja

i ntegrative r evi ewlizdtidnaaboubsubsiantive issues inomasetai gener
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studies directly bearing on those issueso (Ja
how socialpsychological theories have been used to explain compliance/noncompliance with
low-impact recreabn behavior, how these theories have guided behavioral change interventions,

and what the future direction of leimpact recreation research should be.

Methods

This review focused on lownpact recreation behavior. Such behavior belongs to the
broadercooe pt of Oenvironment al Steyn(280D)definedas c ant be hz¢
behaviors that change fAthe availability of ma
structure and dynamics of ecosystems of the b
oriented definition and focused on recreatbehaviors that have direct environmental impacts,
such as travelling on trails, camping, disposing of human waste and interactions with wildlife.
Researchers have used other terms to describe this behavioral phenomenon including responsible
recreatiorbehavior, minimum impact recreation behavior, Leave No Trace behavior,
compliant/noncompliant behavior, as well as depreciative recreation behavior and vandalism.
Previous research has defined and bounded out
variety of ways. Some research focused exclusively on-gekific preenvironmental
behaviors that have direct environmental impacts such as lit{erimg Brown, Ham, & Hughes,
2010) walking off designated trailg.g., Park, et al., 2008nd feeding wild animalg.g.,
Marion, Dvorak, & Manning, 2008while others focused on broadevganmentally
responsible behavior including park specific behayiGtseeng & Wu, 2015; Halpenny, 2010;
Lee & Jan, 2015; Van Riper & Kyle, 2014; Wynve@unnally, & Kyle, 2013)We did not
summarize studies examining recreation behaviors that indirectly influence recreation settings

such as voting for natural resource related l@weske & Donnelly, 19999r engaging in pro
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environmental behavior at hor{i¢aske & Kobrin, 2001)We consider these efite recreation
related preenvironmental behaviors to be unique behavioral phenomena that warraatesepar

reviews.

Article Search and Selection

We compiled our list of empirical studies of lompact recreation behavior through a
two-step process. First, we conducted a systematic search thi@igbf Sciencesing a variety
of keywords (Table 2.1). For ample, we searched for articles that included at least one word or
phrase from Arecreationo, Aparko, fAprotected
Aresponsi ble behavioro; this resultedifin 267
needed) of these articles, we found 60 articles to be relevant to the scope of this review. We then
reviewed the bibliographies of articles identified in the first step and identified 21 more that also
seemed relevant. In the article selection prosgsdimited our focus to empirical studies related
to predicting or influencing behaviors and excluded theoretical or conceptual workiéerg&
Krumpe, 1996)As a selection criterion, all of the studies we reviewed included a behavior or
behavioral intention variable. Studies focused on attitudes or beliefs towardapast
recreation behaviormty, such as those iy6 Ant oni o and her <coll eagues
colleageus (2011were excluded. Studies on redistributing visit{erg., Lucas, 1981yere
excluded from the review as well. We consider the body of research on visitor distribution to be
a separate topicfromlewmpact recreation behavior worthy o
travel paterns impact outdoor recreation settings differs from how direct interactions between
individuals and natural resources influence the environment (e.g., tramping vegetation, feeding
wildlife), which depends on the accumulative effects of individual acaodsthe characteristics

of specific areas. There is also a separate s
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behaviors and their decisions regarding which parts of an outdoor recreation setting to visit.
Future reviews should incorporatéck broader studies.

The final list of articles reviewed in this integrated review consisted of 81 empirical
studies; these included 56 refereed journal articles, 12 dissertations/theses, seven conference
proceedings, and six technical repbrihe earlist article was published in 1972 by Clark,

Hendee, and Burgess, and the most recent were six published in 2015 (Cheng & Wu, 2015; Goh,
2015; Lee & Jan, 2015; Lee, Jan, & Huang, 2015; Zhang, Zhang, Zhang, et al., 2015; Kidd,
Monz, & D'Antonio, et al. 2015)As mentioned earlier, we acknowledge this list of empirical
studies on lowmpact recreation behavior might not be exhaustive, particularly for
dissertations/theses, conference proceedings and technical reports. A thorough search of the
latter forms of sidies will require better access to scattered and specialized databases (e.g.,
databases maintained by natural resource management agencies for technical reports). The
studies we compiled are those searchable through commonly used databases which yneans the
are more likely to be accessed by outdoor recreation researchers to guide future research. Many
of the articles we reviewed in this study have been cited widely, suggesting their potential
influence on existing literature. We consider our list of condpéiicles to be the core body of

low-impact recreation literature.

Coding and Analysis

Selected articles were entered into a spreadsheet for coding and thematic development.
The first author read each article and took notes about the salient thearadicaéthodological
aspects and the implications of each. Three categories of studies emerged from this first round of

reviews based on how leimpact recreation behavior was conceptualized and examined. Studies

Ylfa qudy was reported in a pesrviewed journaérticle anda dissertation/thesis, we only summarized leer
reviewedjournalarticle.
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in the first category built theoretical mdsi@f low-impact recreation behavior using social
psychological constructs as predictors. These studies employed regression analysis, path analysis
or structural equation modeling. Studies in the second category developed and tested behavioral
change intarentions. These involved fieldased or laboratorlpased experiments with

behavioral change interventions as treatments. Finally, studies in the third category evaluated
existing visitor education efforts or compared the characteristics of users innrébetineir
compliance/norcompliance with lowimpact recreation behavioral recommendations, using a
variety of methods including cluster analysis and ANOVA. A total of 25 studies were coded into
the first category (referred to peediction model studi¢s31 studies were assigned to the second
category (referred to dehavioral change studigsand 25 studies fell into the third category
(referred to asomparison and evaluation studje¥o address our research questions, we

focused only on the Sfredidion modelandbehavioral changstudiesfor further analysis. It is

worth noting that the majority (64%) of tkemparison and evaluation studiaiso explicitly

reported some sockgisychological theories as their guiding framework. However, they applied

the socialpsychological theories in more diverse ways tharptlediction modedndbehavioral

change studieg.g., categorizing visitors based on their sepgjlchological factors and then

compare their behaviors).

Coding for RQ 1 and RQ 2.

We further coded the 2prediction model studiaa order to address RQ 1 (i.e., What
sociapsychological constructs have been analyzed as predictors of compliarce/mpliance
with low-impact recreation behavioral recommendations?), and RQ 2 (i.e., How witledid
sociatpsychological models predict compliance/rammpliance with lowimpact recreation

behavioral recommendations?). In a spreadsheet, the first author recorded verbatim what social
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psychological constructs were used in each model as predictoqslamethe compliance/nen
compliance with lowimpact recreation behavioral recommendations. We called these constructs

O0pr edi predatiorsndodeis studies a nd 6 behavidrad changstudies. Our

rational e was t hat teéaampliantggnommpliande withiowmpacy ht r e |

recreation behavioral recommendations. However, to confirm the relationship (i.e., to call it a
6factord) requires further examination such
coefficient andsignificance, and the proportion of the variance in the measure of behavior being
accounted for by the overall prediction model were also recorded. Since the coding process was
straightforward, we did not have concern about the use of a single coddaudtes seporting
multiple models for varied behaviors at different locations, we recorded information from all the
models. For studies that used stepwise regression, we only recorded information from the final
model. For studies using structural equatiadeling or path analysis, we included both indirect
and direct sociapsychological predictors of compliance/rcompliance with lowimpact
recreation behavioral recommendations.

The initial coding resulted in a list of 59 soepychological predictons sociat
psychological models of compliance/roompliance with lowimpact recreation behavioral
recommendations. Some predictors appeared in only one or two studies, which might be due to
poorly-defined terminology rather than indicating distinct sepgfchological constructs. A
further examination of the definitions and measurement of these-psgiiological predictors
revealed some predictors were conceptualized and measured in essentially the same way but
named differently. These predictors inahald 1) attitudes towards the behavior and behavioral

belief¢; 2) subjective norms and normative beliefs; 3) perceived control and control beliefs; and

% Someone could argubatbeliefs ardistinctfrom attitudesTheoretically, the originalheory ofPlanedBehavior
did conceptualizdeliefs asantecedentsf attitudes, suggesting beliefs and attitudes are distinct constructs.

a
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4) ascriptions of responsibility and personal attribution. Each pair of wording was considered the
samepredi ctor. We decided to retain the rest of
wordings. Finally, some socigbsychological predictors were examined as unidimensional
constructs or a set of related constructs (e.g., place attachment, and isahalezonstructs of

place dependence, place identity, place affect and social bonding). In these cases we included
both the overarching construct and its-seimponents. We tallied the number of articles and
models examining each socfdychological preidtor as well as the number of significant direct

or indirect effects of these predictors on compliancet@npliance with lowimpact recreation
behavioral recommendations. The odds of a predictor being found significant were calculated by
dividing the number of models in which the predictor was significant by the number of models in
which the predictor was not significant. We also conducted descriptive analysiorite

model level.

Coding for RQ 3.
We coded and analyzed the [3dhavior change studén order to address RQ 3 (i.e.,
What behavioral change interventions have been developed that usesgchadlogical theory

to promote compliance with lovmpact recreation behavioral recommendaticha® first

However, Eaghyand Chaiken (1993) proposed that attitudes included three components: belief, affect, and behavior.
In other words, beliefs could be considered as a dimension of attitndes-impactrecreation behaviditerature
attitudes are commonlbyperationalizd as beliefswith underlying assumption that beliefs and attitudes are the same
constructIn future research, researchers should better differentiate these two constructs. However, in this study w
decided to merge attitudes and behavioral beitfsthe same predictoto reflect the position proposed by Eagly

and Chaiken (1993) and the current state ofiloypwact recreation researchhe sameonsideration was used for

normrs and normative beliefs, and perceived control and control beliefs

% This studywas an initialexaminatiorof relevant sociapsychologicatonstructghat have been examinadlow-

impact recreation literatur®/e considerte unification of terminology and conceptualization a collective efifort

the fieldand anticipate futurdiscussions.

* Four studiesvere initially coded as behavioral change studies since they used pre andgtestHowever, these
studies evaluated a behavioral chaogmpaigror training course that integratetlltiple interventions over a long

time periodand they were significantly different from the rest of the interventions which were all at a more specific
spatial and temporal scglBromley, Marion, & Hall, 2013; Daniels & Marion, 2005; Jones & Bruyere, 2004; Jones

& Lowry, 2004) These fousstudies were excluded from the analysis for research question three.
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summarized thbehavioral change studén terms of their study designs. We then coded the
studies based on whether their interventions were developed based on theories or not, and if they
were, what social psychological factors they targeted. We identified 190 behavioral change
interventiongargeting a variety of behaviors at different locatfolfge coded the effectiveness

of each behavioral change intervention based on the actual compliancemphance

percentages or ratings into three categories: 1) improved from controHaspr2)not

improved from control or preest; and 3) no control or ptest. Effectiveness was defined by the
change in behavior under the intervention as compared to the control, if any. We did not take the
statistical significance information into considerati®he sample sizes of studies varied and

most studies did not report powanalysis results, making it difficult to interpret nsignificant

results. Instead, we focused on how the intervention performed across various situations. Then
we recorded the maes, descriptions and justification of the interventions to develop

interpretable themes. We, then, fitted a mixed effects logistic model with effectiveness as the
dependent variable (0O = no positive effect and 1 = positive effect) and whether the tigerven

was developed based on theories as the independent variable. Which study the model was from

was the random effect.
Findings

SociatPsychological Predictors
Review of the 2%rediction model studiegentified 66 models predicting
compliance/norcompiance with lowimpact recreation behavioral recommendations. Among

these studies, 12 used structural equation modeling, 11 used regression analysis and two used

® Some studies examined the effecttafsame treatment on different behaviors across locations resultrigroe
total number of behavioral interventions.
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path analysfs We identified the use of 55 socjaychological constructs, which were
conceptialized and tested as predictors of compliancefmmpliance with lowimpact

recreation behavioral recommendations (Table 2.2, Table 2.3; Predictors that were examined by
only one study were not included in Table 2.2 but are summarized in Appendix Ajrebhetor
that was studied most often was attitudes toward the behavior (10 studies), followed by
subjective norms (7 studies), knowledge (5 studies) and environmental worldview (5 studies,
which were most often measured using the New Ecological Paradige). Most of these
predictors originate from soctalsychological theory (Theory of Planned Behavior, Theory of
Reasoned Actions, and VahBelief-Norm theory) with some originating from theory developed
within the field of environmentgbsychology (e.g place attachment) and a smaller subset
originating from outdoor recreation theory itself (e.g., recreation specialization). We observed
these sociapsychological predictors do not always significantly predict compliance/non
compliance with lowimpact ecreation behavioral recommendations. For example, 17 out of 28
models found attitudes toward behaviors significantly predicted complianeedgnapliance

with low-impact recreation behavioral recommendations, while 11 models did not. Among the
predictors vinich have been hypothesized as direct effects on complianeedngpiiance with
low-impact recreation behavioral recommendations in more than 10 mhoeetgation
specialization had the highest odds of being found significant (odds = 8.0) and knovelddge h

the lowest odds of being found significant (odds = 0.9).

® These numbergo not add up to 25 becausemestudies used bottructural equation modelirand regression

analysis.

" Constructs studied less oftaeremo r e | i k e | y to result in fiunusual 0 resul
significance. Werbitrarily se¢ a numbe of ten models as the criteria for inclusion in this comparison.
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Predictability of Social-Psychological Models

To address RQ 2, we reviewed the proportion of observed variance in tirapewat
recreation behavior measure explained by the soeyshological predictors, reported in the 25
prediction model studiednfortunately, six studies did not report af Rsulting in a total of 56
models with an Rreported. On average, soefmychological models explained 28.2% of the
variance in compliance/necompliance with lowimpact recreation behavioral
recommendations; the standard deviation was 0.184. The metdiapdRed was 23.0%, and
half of the studies reported values SftiRRtween 15.0% (Z5quantile) and 37.95% (75
guantile). The lowest percent of explained variance was I¥& Ditton, 2008)and the

highest percent of explained variance was 894kang et al., 2015)

Behavioral Change Intervention

To address RQ 3, we reviewed theli&havioral change studieShe majority of
behavioral change studiesed fieldbased experiments (90.3%, n¥28d attempted to test the
effects of messaging on compliance/femmpliance with lowimpact behavioral
recommendations (74.2%= 23). Exceptions included three studies which used laboratory
based experimen{®uncan & Martin, 2002; Gramann, Bonifield, & Kim, 1995; Trafimow &
Borrie, 1999) Eight studies tested other visitor management techniques along with messaging
including: 1) the usef incentivegClark, Hendee, & Burgess, 1972; Vander Stoep & Gramann,
2015) 2) requests for reporting depreciative behavior or environmergeddiion(Oliver,
Roggenbuck, Watson, & Service, 1985; Vander Stoep & Gramann,; Z)X&®mmitment and
pledge(Widner & Roggenbuck, 20004) role modelindLittlefair & Buckley, 2008; Wagstaff,
1988) and 9 physical environment alterations such as fencing and repainting trail (Rar&s

et al., 2008; Widman, 2010put of the 23 studies that focused on messaging, 17 studif%q(8
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tested the contents of the messaging, followed by four studies that tested the media or sources of
the messaging; two studies tested the visual design of the messaging.

The studies reported in tihehavioral change articlesrely directly tested theffects of
sociatpsychological factors. Only 6 out of the 31 studies used a factorial experimental design
(Bradford & Mcintyre, 2005; Cialdini et al., 2006; Cohn, Hendricks, & Chavez, 2008; Gramann
et al., 1995; Hendricks, Ramthun, & Chay2001; Trafimow & Borrie, 1999an established
experimental design approach that enables statistical testing of the main effects and interactions
among specific factofsFactors tested in these studies are summarized in Table 2.4. Among the
experimeats using a factorial experimental design, only Cialdini et al. (2006) and Gramann and
Bonifield (1995) directly tested the effects of sogal/chological factors on compliance/ron
compliance with lowimpact recreation behavioral recommendations.

Interesingly, few studies directly applied socijasychological theories when developing
behavioral change interventions. We were able to identify only nine studies that clearly reported
how theories were used to develop their behavioral change interventiomsppvoaches
emerged from these nine studies. We refer to the first approachsaiém belief approach
adopting the terminology used Byown,Ham and Hughes (2010) and Hughes, Ham and Brown
(2009) Based on Theory of Planned Behavior and Theory of Reasoned Action, this approach is
grounded in threphase studies to develop and test interventions. The phases consist of: 1) a
belief solicitattn phase using surveys oOor interviews t
behaviors of interest; 2) a belief selection and message development phase using expert

judgments to select beliefs with maximum persuasion potential for targeted communication

® Factoral experimental desigrusually start witttwo or more factas of interest to the researchers. Each factor has
different levels. The combination of factor levels across factors feeatments. For example, if there are two

factors and each factor has two levels, there will be 4 treatments. This is often referred to as a 2 X 2 design with
participants assigned &ach treatment

o
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interventions; and 3) an interventitest phase. The messages aimed to change the target beliefs.
We refer to the second approach asméegrative approachRather than applying only one
theory, these studies integrated multiple theories and targetedfassetatpsychological
factors. An important assumption of these studies was that their messages successfully primed
the targetedsocgd sy ch ol ogi cal factor s. Most of these
attention paid to the messages or theituateés or knowledge. Using these two approaches, the
theorybased interventions targeted a total of six squsgichological factors that have been
studied as predictors of compliance/rmympliance with lowimpact recreation behavioral
recommendations (e 2.5).

A total of 14 studies (45.2% of thehavioral change studigdid not refer to any social
psychological or recreation theories. Another three studies mentionedgyahblogical
theories but did not report how these theories guided theivamion development. It appears
that some researchers did, in fact, draw upon an understanding of the relevant literature and
common visitor management techniques, but were not explicit about how they applied theories in
their studies. Instead, most oe#e studies directly tested visitor education practices. An
example of a commonly tested technique is the comparison between regulatory and interpretative
messages. Regulatory messages usually involve information regarding fines and sanctions, while
interpretative messages give more information about associated behavioral conse@ugnces
Duncan & Martin, 2002)We consider these interventions as pradb@sed in contrast to theery
based interventions.

Despite the diversity in theottyased and practideased interventions, most interventions
(83.5%,n = 159) showed positiveffects on their targeted behaviors, while 36 interventions

found no effects. Interestingly, practibased interventions were found to be more likely to have

S
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positive effects on compliance with lempact recreation behavior than were thebaged

approg h e s (tivalue = 274 8value = 0.01).

Discussion

We identified a list of 55 sockdsychological predictors of compliance/rocampliance
with low-impact recreation behavioral recommendations. Spsigthological constructs from
Theory of Planned Behavior, Theory of Reasoned Action, VabasiefsNorm theory, place
attachment and recreation specialization theories have been studied more often than others such
as values, past behaviors, and conceptions of recreation experience. Whether or not individual
sociatpsychological constructs were significantyrielated with lowimpact recreation
behaviors were inconsistent. On average, the models employed to explain compliance/non
compliance with lowimpact recreation behavioral recommendations accounted for only 28.2%
of variance in measures of lemmpact receation behavior. Among these 55 sogiaychological
constructs, six were used to guide thebaged behavior change interventions including attitudes
toward behaviors, awareness of consequences, ascription of responsibility, personal norms,
subjective nans and knowledge. Half tHeehavioral change studiebd not explicitly develop
their interventions based on existing theories. These studies appeared to be based on practice
and/or an intuitive understanding of theories. Most (70.5%) of the behaviorecim@yentions
utilized messaging, a common communication tool used among outdoor educators and
interpreters. Generally, theehavioral change studieshiowed messaging was effective in
inducing compliance with lovimpact recreation behavioral recommenoiasi. Practicdoased
interventions were more likely to be associated with increased compliance than were theory

based interventions.
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Complex Human Behavior

The first purpose of this review was to advance the conceptualization of why
recr eat i onnoteamplywitldlowimpact retreation behavioral recommendations. We
identified a large number of socipsychological constructs relevant to lawpact recreation
behavior and summarized the statistical significance of these-psgietiological predicts. We
did not assess the magnitudes or directionality of estimated effects. Additionally, we did not
account for the diversity in how individual studies operationalized the gusyrahological
constructs, how they collected their data, or which beh@vey examined in what contexts. Our
results revealed that while some sogad y c hol ogi cal <constructs such
specializationd were consistent -impadregeat®n t i ve
behavioral recommendations, most camsis exhibited no consistent relationship with
compliance or noirtompliance. This finding suggests compliance with-loyact recreation
behavioral recommendations is a complex and, most likely, highly cese@eindent
phenomenon.

It is striking that, @ average, the soctpkychological models explained only 28.2% of
the variance in compliance with lesmpact recreation behavioral recommendations. Research
design is one possible explanation for the moderate predictive power of these models. We did not
evaluate or compare the quality of egmiediction model studyA strong research design
generally increases the validity of models. The complexity of models examined in a study should
not compromise the quality of the research design in terms of cleay stssumptions and
scope, weldefined concepts, carefully selected operationalizations, and rigorous and transparent
data collection and analysis methods. It is likely that past designs have omitted one or more

important variables related to compliame@mtcompliance. Contextual factors are a glaring
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omission from most previous empirical wofllerborg (1981 argued that researchers should
adopt the perspective of interactional psychology that emgsasantinuous, multidirectional
interaction between individual factors and situational factors to study individual behavior, and
focus more on individual factors that might be expected to mediate the effects of situational
factors and vice versa. Similasigchultz and Kaiser (2018uggested prenvironmental
behavior should be studied as an interplay between personal factors including social
psychological factors and contextual factors such as physical environment, irgeane
policies. The perspective of interactional psychology also applies toripact recreation
behavior researciGuo, Smith, Leung, Seekamp, and Moore (20a%heir experimental study
of off-trail hiking behavior found contextual factors (i.e., the type and extent of trail degradation)
significantly predi ct sithlow-mdacthikind) behdvierd i nt ent t
recommendations (e.g., hiking down the middle of a wet or eroded trail).

Is a large, complex and mullimensional model with all possible soepdychological
and contextual factors the best way to conceptualize camspli@oncompliance to lowmpact
recreation behavioral recommendations? This question highlights a fundamental challenge in the
modeling approach to study lewnnpact recreation behavior. Current modeling approaches
attempt to parcel out personal and enwnental factors relevant to the behavior and then re
connect the factors, often through hypothesized linear relationships. Models built through this
process will always require more predictors to account for the inherent complexity of the
behavioral phenoenon. By adding more predictors, models inevitably lose their parsimony and
become more difficult to test in single stud{Bsefendorff & Chandler, 2011fFor example,
increasing th@umber of predictors also raises the risk of collinearity among predictors, which

may lead to unstable estimation of coefficients and significéfe@away, 2015)More
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importantly, the greater the number of predictors examined, the more difficult it is to make
meaningful managerial recommendations. The number of relevantpsygaiological
constructs may be enormous, but the resowreasable to address the constructs are always
limited. A large number of relevant predictors also means numerous potential interactions, which
may have contributed to the mixed findings in pastimpact recreation research.

Advancing the modeling appmoh to lowimpact recreation behavior requires more effort
to synthesize findings and build an integrated conceptual framework. Besides traditional reviews
to summarize findings and literature reviews focusing on specific research questions, more
statisti@al synthesis efforts are needed. One wdelleloped technique is medaalysis that
synthesizes model findings from multiple datasets in a systematic way to reach final conclusions
(Shelby & Vaske, 2008). A me&nalysis of lomimpact recreation studiesalid at least
achieve two goals: 1) to identify key factors under unique circumstances (e.g., settings,
populations, activities); and 2) to specify how constructs studied in individual studies relate to
each other in a cohesive conceptual framework. Teaeelthese goals, loimpact recreation
researchers need to improve the transparency of individual studies in terms of how they collected
data, conducted analysis, and what statistics to report. There is still inconsistency in how to
report methods and fitings (e.g., standard deviation versus standard error); this is worthy of
future attention from outdoor recreation researchers. Open data sharing, another important
condition for meteanalysis, is uncommon in outdoor recreation research. The synthesigasf v
use studies including database compilation, maintenance, analysis, and sharing is worthy of a
well-funded research program.

There are approaches other than fitting prediction models for examining complex human

behavior in contextlependent situati@n One approach is to use qualitative or mixed methods.
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An example is a project on petrified wood theft at Petrified Forest National\Watker and
Roggenbuck (200Qkported quantitative results on the effects of treatment in their field
experiments, but this was foll owed by a qual:i
interventions and why they engaged in fossil tidfard & Roggenbuck, 2003Another

appoach is to examine lownpact recreation behavior at the group level focusing on individual
differences and visitor classificatiocBome sociapsychological predictors might play more
fundamental roles in explaining individual differences such as vallnesh are also worthy of
future study $chwartz, 1992, 19, Fulton, Manfredo, & Lipscomb, 1996; Homer & Kahle,

1988; Vaske, Maureen, Donnelly, & Dani, 200An examination of individual differences in
compliance with lowimpact recreation behavior recommendations may inform what and how
sociatpsychologicatonstructs influence individuals in the same contdas.example,

Diedrich, Terrados, Arroyo, and Balaguer (2013) used classification tree analysis (also called
decision tree analysis) to group boaters at a coastal area based on their attitudesfand beli
toward compliance with a lownpact boating recommendations. Compared to traditional cluster
analysis, this statistical technique is able to identify key constructs that account for personal

differences through classification.

Theory and Effective Betavioral Change Interventions

The second purpose of this study was to identify clear conceptual pathways from
understanding of relevant sogasychological predictors to behavioral change interventions. We
found only a handful of socigisychological consticts were used to guide the development of
behavioral change interventions (6 out of 55). Half of the interventions were piaatied
rather than theorpased. It is worth noting we did not find any objective criteria to determine

which interventions wdd be considered theottyased as opposed to practimsed. The
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challenges for such objective criteria are obvious. The extent to which researchers applied
theories in designing behavioral change interventions often falls on a continuum rather than in
dso ete categories. The broad definition of AtfF
distinguishing the extent to which behavioral change interventions were -itheey. \WWhen we
coded the interventions, we found very few studies had been desixyiesitly to test theory
(Cialdini et al., 2006; Trafimow & Borrie, 1999 ore often, the interventions we coded as
0t hdbasyedd explicitly stated how the intervent
psychological factors (e.g., social norms) believed to dyr@diuence a specific lowmpact
recreation behavior. How practib@ased interventions were developed was less clediugkes
etal. (2009t o mment ed, fAalthough the general approac
messge content was based on the experience and
39). Given the field of outdoor recreation research is generally applieaimmted, it is not
surprising that researchers design interventions from common practamséered in the field
(e.g., Hendricks et al., 2001; Marion & Reid, 2Q07)
Interestingly, we found practideased interventions achieved compliance with-low
impact recreation behavioral recommetiatas more often than theebased interventions did.
We did not intend to create a false dichotomy between theory and p&tivgderson, Presley,
& Bialeschki, 2004)However, our findings may be an indicataaitburrent approaches for
using theory to develop behavioral change interventions are sometimes insuffleietiérson
(1994)argued that without theory in research, researchers might continue to uncover pieces of a
puzzle rather than gain the entire picture of how those pieces relate to each othé¢hand to
bigger picture of realityHHughes et al. (200%uggested explaining the successes or

shortcomings of communications as management tools can be difficult in the absence of



28

adequately substantiated theory. Moreover, the mixelinys about the effectiveness of
practicebased interventions (e.g., sanction versus interpretive signs, invoking fear versus moral
appeals, etc.), as Widner and Roggenbuck (1999) summarized, suggest a theoretical approach is
needed to both explain incastency and build connections between characteristics of successful
interventions and characteristics of contexts. The question about how to clarify the theoretical
pathway from theories to behavioral change interventions is relevant to researchersiahd nat
resource managers and warrants more attention.

A logic exercise regarding why practibased interventions induced compliance more
often than theorpased interventions may shed light on how to improve thieasged
interventions. Practicbasedintarent i ons wer e devel oped based or
experiences; this represents an intuitive approach to problem solving as opposed to a deductive
and entirely analytic approach. Practizased interventions may be more attuned to what is
happeningin he field (i .e., contextual factors) and
(i.e., which sociapsychological factors matter the most). The thdmaged interventions we
reviewed tended to use a particular theory or a small number of theotiespitesent simplified
understandings of reality. Researchers have called for the use of multiple theoretical viewpoints
to develop interventions (Vande Kamp et al. 1994; Christensen & Dustin, 1989; Knopf & Dustin,
1992; Johnson & Vande Kamp, 1994; Widg8eRoggenbuck, 1999), but based on our findings,
this recommendation does not appear to have been heeded. One challenge affecting this slow
transition may be how to integrate multiple theories into specific interventions. A temporally
oriented multitheoryapproach to lowmpact recreation behavior research may assist in efforts

to advance behavioral change studies integrating thesorggsractice.
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Dalal and Hulin (2008¢onceptualized human behavior as a stream of discrete behaviors.

In such continuous streams of behaviors, preceding behaviors along with the individual and
contextuaf act or s surrounding them, fAsteero future
limited number of individual and contextual factors may be saMghtenan individual factor or
contextual factor shows its effects on compliance withiloywact recration behavioral
recommendations will vary depending on the characteristics of the behavior itself, the actors, and
the contexts. The key role of a tempewvaknted multitheoretical approach teehavioral

change studieis to organize the growing numbef relevant sociapsychological factors in

terms ofwhenthey show their effects in specific contexts. The tstapding processodels of
persuasion from sockusychology provide frameworks to conceptualize how recreationists
respond to education effsrand how each socipkychological factor influences individual
responses.

Specifically, McGuireds (1968) paradigm co
through as they receive and act upon a persuasive message. This process includes six steps: 1)
presentation; 2) attention; 3) comprehension; 4) yielding; 5) retention; and 6) behavior. Each of
the steps could be considered as a behavioral decision. Do viewers pay attention to the message
or not? If they paid attention, do they understand the cortétite message or not? If they paid
attention and understood the message, do they agree with the message or not? A chain of
guestions could be asked along this line of logic. What researchers should care about is what and
howsocialp sychol ogis¢d ®&lerfoaetacths biehavi or al deci si on,
behavioral decision each soedychological factor is influential. For example, for the factor of
memory to influence the effectiveness of an educational message, othepsgchadlogical

facbor s such as attention knowledge and attitude
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behavioral decision of retention. Researchers who attempt to study retention need to control for
important antecedent factors (e.g., attention, knowledge, attitudlesjwise, it will be difficult

to determine whether the observed behavior change (if any) was due to the effects of memory or
other preceding factors. Using the temporaltiented and muktheoretical approach, theery

based behavioral change interventi@re more likely to fully account for the complexity of
compliance with lowimpact recreation behavioral recommendations. Moreover, researchers
using this approach will be able to provide a systematic and testable account of the complexity of
compliancehon-compliance with lowimpact recreation behavior, which is an advantage

compared to practiebased interventions.

Limitation, Future Studies and Implications

As with all research, this review had limitations. We focused our reviguvezhiction
modeland behavioral change studiesd did not fully summarize the contribution of
comparison and evaluation studjeghich are also worth rigorous reviews in the future. Neither
did we conduct a statistical review of previous empirical research. Future retiewd sse
statistical review techniques such as raatalysis to examine the effects of individual sacial
psychological factors.

This review relied heavily on theories and perspectives from sogyahology with
some applications from environmenpaychology. Although this perspective is commonly used
in the I|literature, there are t hoé8behaess fr om ot
settings theory and Gibsondés (1977) theory of
changes can be achieved through altering the physical environment. We recommend that future
reviews include these and other broader perspectiviegjuite possible that a better

understanding of the complexity of the human mind combined with a better understanding of
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overt behaviors and the degree desirable behaviors can be elicited through environmental and
policy interventions will yield more edtctive theoretical and practical results.

We set out to examine which soepychological factors have been evaluated as
predictors or factors of compliance with lempact recreation behavioral recommendations. We
identified some limitations of exisintheorybasedorediction modestudiesandbehavioral
change studied~rom a theordevelopment perspective, such gelflection and evaluation of
what and how theories have been used inifapact recreation research is necessary. Through
the review, wadentified a variety of ways in which future research can develop a more robust
understanding of how and why individuals do or do not comply withifopact recreation
behavioral recommendations. For example, we highlighted the need to undertake sgybesis
studies (e.g., metanalysis) in outdoerecreation research. We suggest the field improves
transparency and standards in data collection and reporting and promotes open data sharing. We
compared practicbased and theottyased behavior change intentions and proposed a
temporallyoriented and muktheory approach to systematically examining the complexity of
visitor behavior. This review is an important step toward developing a more complete and
meaningful conceptual framework for lampact recration behavior research.

Our review was not primarily directed to immediate direct implications for natural
resource management. However, we used relevance to natural resource management as an
underlining criterion to assess previous research. It seemhané¥iom our findings and
discussion regarding theesbased versus practiti®sed interventions that altering human
behavior is both an art and a science. The results suggest the need for future research to be
informed by practicahndtheoretical knowlege and for behavioral change interventions to be

guided by both intuitiveand analytical approaches to problem solving.
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Table 2.1. Keywords used in article search

(recreation OR park OR protected areas OR sustainable tourism)
AND (responsible behavior)

OR depreciative

OR minimum impact

OR pro-environmental OR proenvironmental

OR noncompliant

OR compliant

40
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Table 2.2. Sociepsychological factors conceptualized as predictors of compliance/non

compliance with lowimpact recreation behavioralrecommendations in past studies.

. Number Number As direct effect  As indirect effect
Predictor

of articles of models S N.S. S. N.S.

Attitudes toward the behavior 10 28 17 11

Subjective norms 7 12 7 5

Knowledge 5 20 9 10 1
Environmental worldview 5 8 4 2 2
Recreation specialization 4 10 8 1 1
Perceived control 3 8 2 6

Ascription of responsibility 3 4 1 3
Place attachment 3 5 3 2
Perceived difficulty 2 14 11 3

Awareness of consequences 2 3 3
Personal norm 2 3 3

Place dependence 2 3 1 2

Place identity 2 3 1 2

S: Significant coefficient. N.S. nesignificant coefficient
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Table 2.3. Social psychological predictors examined in previous research

Previous Studies TPB VBN Place Attachment
AT KN SN PC PD EW AC AR PN PA PAPD PAPI RS

Chandool 1997 a a
Alessa, Bennett, Kliskey 2003 a a
Aipanijiguly, Jacobson, Flamm 2003 a a
Thapa, Graefe, and Meyer 2005 a a
Thapa,Graefe, and Meyer 2006 a
Jett 2007 a a a
Oh and Ditton 2008 a
Martin and McCurdy 2009 a a
Halpenny 2010 a a
Kim 2012 a

an
Q

Ong and Musa 2012

Serenari, Leung, Attarian, and Frank 2012
Lawhon 2013

Ramikissoon, Smith, and Weiler 2013 a

Ramikissoon, Smith and Weiler 2013 a a
Wynveen, Connaly, and Kyle 2013 a a a a a

Vagias,Powell, Moore, and Wright 2014
van Riper and Kyle 2014 a a a a
Cheng and Wu 2015 a a
Lee and Jan 2015 a

Lee, Jan, Huang 2015

Goh 2015 a a a a

e
Q
Q
Q
Q

an
QO
Q
QO
Q

TPB: Theory of PlanneBehavior; VBN: ValueBelief-Norm Theory; AT: Attitudes toward the Behavior; KN: Knowledge; SN: Subjective Norm;
PC: Perceived Control; PD: Perceived Difficulty; EW: Environmental Worldview; AC: Awareness of Consequences; AR: Astription o
Responsibility; N: Personal Norm; PA: Place Attachment;-PB: Place Dependence; HA: Place Identity; PS: Place Satisfaction
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Table 24. Sociepsychological factors tested using factorial environmental design.

Tested Factors

Level of Factors Previous Studies

Location of message

Contents of the message

Source of the message

Types of appeals

Types of normative information

Aspects of priming past behavior:

1) Close to social trails; 2) at an

information booth away from the socia %%dsford and Mcintyr
trails

1) Attributional message, 2) simple  Bradford andMcintyre
message, 3) spectasrisk message 2007

1) Awareness of consequences, 2 soc Gramann and
responsibility Bonifield 1995

1)Signs, 2) verbal messages Cohn et al. 2008

1) Volunteer hiker, 2) biker, 3)
uniformed hiker

1) Fear appeals, 2) moral appeals Hendricks et al. 2001
1) Descriptive norm, 2) injunctive Cialdini et al. 2006

norms
Trafimow and Borrie
1999

Hendricks et al. 2001

1) Person, 2) actions, 3) imagine
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Table 2.5. Sociopsychological factors targeted in theorybased behavioal change studies.

Constructs Examined NX;ESIZ rSof Previous Studies
Widner and Roggenbuck 2000; Robbins 2005;
Attitudes toward the behavior 6 Reigner and Lawson 2009; Kidd et al. 2015;
Brown et al. 2010; Hughes et al. 2009
Vander Stoep and Gramann 1987; Hockett 200C
Ascription of Responsibility 3 Widner and Roggenbuck 2000; Reigner and
Lawson 2009
Vander Stoep and Gramann 1987; Hockett 200C

Awareness of Consequences 3 Widner and Roggenbuck 2000

Widner and Roggenbuck 2000; Cialdini et al.
Personal norms 2

2006
Subjective norms 1 Cialdini et al. 2006

Knowledge 1 Robins 2005
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CHAPTER 3: THE INFLUENCE OF BASIC VALUES ON COMPLIANCE WITH LOW -

IMPACT RECREATION BEHAVIORAL RECOMMENDATIONS

Abstract

We examined how outdoor recreati-ompdactst sd v a
recreation behavioral r ecommeandlteghiivohesrchysi ng S
theory. We tested hypotheses regarding correlations between distinct value types and compliance
with low-impact recreation behavioral recommendations and also examined competing models in
which values either directly influencetb@a vi or al compl i ance or are me
attitudes towards the lownpact behaviors. We collected data using air@survey, which
measured values, attitudes towards the specific and generahjmaet behaviors and attitudes
towards theecreation setting. Analyses of responses obtained from 1,209 Appalachian Trall
hikers revealed compliance with specific kawpact recreation behavioral recommendations to
be significantly correlated with distinct types of values. The value typerdbrmity-ruleswas
significantly correlated with compliance with most of the Jompact recreation behavioral
recommendations. Our analysis also revealed simple-adiiedesbehavior fully mediated
models (i.e, valueg attitude towards behavi@dy behavioralcompliance) fit the data better
than the alternative models.

Keywords: lowimpact recreation behavior; values; mediation models, Appalachian Trail
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Introduction

Natural resource managers are tasked with reducing the disturbances on the environment
caued by recreationistsd behaviors. These di st
compaction, direct and indirect impacts to wildlife, and many r(idegion, Leung, Eagleston,
& Burroughs, 2016)Social science research plays an important role in helping natural resource
managers understand why individuals do or do not comply withrigvact recreation
behavioral recommendations and what managerial efforts are most effective at influencing
recred i oni st gRark, ManmiagyMaoon, Lawson, & Jacobi, 2008nda Kamp,
Johnson, & Sewaringen, 1994ocial science research has applied a wide variety of theories to
the area of lowmpact outdoor recreation behavior. These theories include: the Theory of
Reasoned Action (TRA)/Theory of Planned Behavior (TPB)u&Belief-Norm (VBN) Theory;
the Theory of Moral Development/Reasoning; as well as theories about place attachment and
recreation specialization (details see the second chapter of this dissertation). Through these
efforts, social scientists have beeneatal identify key sociapsychological factors including
attitudes toward lowmpact recreation behavior, knowledge, subjective norms, and personal
norms that influence compliance with lempact recreation behavioral recommendations
(Lawhon, 2013; Vagias et al., 2014; Wxeen, Connally, & Kyle, 2013Researchers are
beginning to develop a solid body of knowledge on the topic ofitegact recreation behavior;
however, there are important opportunities to advance this line of research.

Compared to the soctalsychologeal factors commonly studied within the context of
low-i mpact recreation behavior (e.g., attitudes
values are rarely examined. This is surprising given the central role that values have played in

the broader terature related to the human dimensions of natural resource managememd.
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theresearch that has directly assessed the role of values relative to compliance witpaatv
recreation behavior, Van Riper and Kyle (20fig)nd values influenced patdpecific pro
environmental behaviors such as properly disposing of waste. Similedyand Jan (2015)
found biospheric values (i .e., individualso6 a
costs and benefits to the ecosystem) were significantly related-spsitdic environmentally
responsible behavior such keaving the place as clean as it was originally after a picnic and
telling companions not to feed the animals. Additionally, Vaske and Donnelly (1999) as well as
Jacobs, Vaske, and Sijtsma (2014) fobr@centric and anthropocentric value orientations
affected i ndi vi dueadursedmarmagemgniopolities {e@.r votmabehavioes
related to wildland preservation). Peavironmental behavior studies also revealed the more
strongly individuals hold prsocial, altruistic, or biospheric values the more likely they are to
engage irpro-environment behaviqde Groot & Steg, 2009; Steg & Vlek, 2009hese
empirical studies highlight the utility of valuesiented research for natural resource managers
to better understand their visitors.

In this research, we utilizedtwovaluee | at ed t heories, Schwart za
cognitive hierarchy theory as the theoretical foundation to explore the relationships between
i ndi vidual s0 vlahcewts lovanmpdct réctreaionrbehavimnal p
recommendations. These theories have rarely been tested in the contexinmbémivrecreation
behavior but have played a central role in basic spsathological research on values.
Schwartz (1994, 1992)efined a value as a belief pertaining to desirable extessbr modes of
conduct that transcends specific situations and guides selection or evaluation of behavior, people,
and events. He and his colleagues proposed that individuals hold multiple values that are

organized into a system and that these valuesystelate to individual behaviors. Only a small



48

portion of Schwartzo value systems Man. e., bi o
Riper and Kyle, 2014ndLee and Jan, 20)1%as been examined in the context of low impact
recreation behavior, leaving opportunities for systematic and comprehensivegavess of
how values relate with compliance with lompact recreation behavior. The cognitive hierarchy
theory offers another conceptual model to understand how values influence behaviors. The
cognitive hierarchy theory suggests there are conceptua frath values to specific behaviors
through attitudegFulton, Manfredo, & Lipscomb, 1996; Homer & Kahle, 1988; J. Vaske,
Maureen, Donnelly, & Dani, 2001Attitudes, paticularly attitudes towards the behavior, are
introduced as a key variable that mediates the relationship between values and behaviors.
Attitudes themselves, have been extensively examined as predictors of compliance with low
impact recreation bekioral recommendations (See Chapter Tefdhis dissertation). The
valuesA attitudesA behavior mediation model suggested by the cognitive hierarchy theory has
been widely tested, particularly in humuaidlife interaction studiegManfredo, Teel, & Henry,
2009; PernHill et al., 2014; Sijtsma, Vaske, & Jacobs, 201}t not in lowimpact recreation
behavior research.

We started with a review of the value system and glvepose two propositions
regarding if, and how, values relate to compliance withilopact recreation behavioral
recommendations. The propositions were based
hierarchy theory. We tested these two propositimiisg data collected from Appalachian Trail
long distance hikers regarding their basic values and compliance witestatllished low

impact hiking behavioral recommendations.
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Value System

Schwartzdéds value theory i slizations of mdividualh e mo st
values(Bardi & Schwartz, 2003; Steg, Perlaviciute, van der Werff, & Lurvink, 2012; Van Riper
& Kyle, 2014) The theory suggests all individuals hold a similar set of values which they
prioritize in unique and highly divergent waschwartz, 1992, 1994, 1996Gjor example,
individuals mayvalue both independent thought and action and protection of group stability
through submissive setéstriction to some degree; however, their priorities of these two values
could differ drastically, leading to opposite attitudes and behavioral choiaeseimt work,
Schwartz (2012) organized numerous existing value concepts into nineteen distinct values types.
Each of these basic value types encompasses multiple specific values. For example, the value
type ofhedonismncludes the values of pleasure amjoying life, and the value type of
universalismncludes the values of being breadnded, social justice, and equality (see Table 1
for definitions). The validity and reliabilit
by several empiricaltsdies(Cieciuch, Schwartz, & Vecchione, 2013; Schwartz & Butenko,
2014; Schwartz et al., 2012)

Schwartz and his colleagues postulated valpes relate to each other in a circular
continuum of motivation§Schwartz et al., 201Figure 3.1). The various locations of the values
in the circle reflect potential motivational conflicts or compatibilities among the specific values
(Schwartz & Butenko, 2014Adjacent values are congruent, as actiomslved in pursuing one
value will benefit the pursuit of the related value; opposing values conflict, as actions involved in
pursuing one value usually contradict the pursuit of the opposing (&thevartz, 1994;
Schwartz et al., 2012For example, the value typeleédonisms in conflict with the value type

of conformity to rulesbecause indiduals who value hedonism tend to pursue pleasure,
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convenience, and comfort, and these behaviors may contradict conforming {&chiesirtz,
1996)

Anot her central proposition of Schwartzos
systematic pattern of correlations with the entire value system. Specific behaviors should be most
positively related to certain values, and the correlations becomaniedsss positive as one
moves around the circle and away from those specific values most strongly and positively
correlated with a specific behavi@arksLeduc, Feldman, & Bardi, 2015%chwartz and his
colleagues were able to identify such patterns in the correlations between value types and a range
of behaviors ranging from votingchwartz, 1996) o dai |l y behaviors such ¢
or Ousing envir on m¢Barti& Bdhwartzf 2003, eSchavarty & Butertka, u c t s 6

2014)

ValuesLow-impact Recreation Behavior Consistency
Foll owing Schwartzo6s moti vat compliancewth rcl e o
low impact recreation behaviors directly correlates with specific value tylegefer to this as
the valuebehavior casistency proposition. Past research suggests biospheric, altruistic, and
egoistic values may be most strongly correlated with compliance witimigact recreation
behavioral recommendatiofisee & Jan 2015; Van Riper & Kyle, 2014; Wynveen et al., 2013)
These values corr espondeuwiversalisrnatugddnevalantez 6 s v al
dependabilitypenevolencearing, as well apowerdominance, poweresourcesand
achievemen{Table 3.1).These past studies have measuredifapact recreation behaviors as
well as environmental activism and pubsighere behaviors such as attending public hearings in
which environmental issues were discussed and telling other visitors to comply with peot

recreation behavioral recommendations. In this research, we focus exclusively ongmihete
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behaviors (i.e., compliance with lesmpact recreation behavioral recommendations),
hypothesizing that compliance with lampact recreation behavioral recorandations

correlates with theniversalismnatureandachievementalue types, but not with the value types
related to benevolence or power which are often associated with public sphere and public
behaviors (Table 3.1).

Schwartz~os valdieotthheerorv elsu e ptecpdd et hat may
compliance with lowimpact recreation behavioral recommendations but the influence of these
distinct value types have not been empirically tested. Compliance wiimpact recreation
behavioral recomendations can be conceptualized as a willingness to follow rules and social
norms (if responsible recreation behavior is conceived as the social norm). Thus, we hypothesize
that compliance positively correlates to the value type®oformityrules, conbrmity-
interpersonakndtradition, but negatively relates to the value typeseaifdirection-action(e.g.,

Al do whatever | want to do o-impacthedréationi onal | vy,
behaviors have direct implications in terms of personal sdfetyexample, using bear canisters

to store food or hanging food away from bears would reduce hbeanconflicts, thereby

protecting recreationis{artin & McCurdy, 2009) Consequently, we also hypothesized that

the value type a$ecuritypersonalcorrelates with compliance with this specific lanwpact

recreation behavioral recommendation. Finally, complying withilopact recreation

behavioral recommendations is not always easy, convenient, or pleasant; it sometimes requires
individuals to not pursue excitement or sensory gratification (e.g.pstdgsignated trails rather

than wandering off trails to explore the unknown area). It is reasonable to hypothesize that
compliance with lowimpact recreation behavioral recommendations negatively correlates with

the value types diedonismandstimulatian. In summary, we hypothesized compliance with
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low-impact recreation behavioral recommendations correlates with nine distinct value types in

Schwartzo value system (Table 3. 1).

Mediation Models of ValuesAttitudes-Behavior.

Cognitivehierarchy theory sugests he r el ati onship between i

their compliance withlow mpact recreation behavior is medi

towards compliancéWVe refer to this alternative proposition as the \atigudebehavior
mediation proposibn. The cognitivehierarchy theory proposes values are relatively stable and
enduring conceptions about what is desirable and undesirable; these values inform more specific
attitudes and behaviors. Values, beliefs, and attitudes that are close todheddadtie hierarchy
are believed to have more universal influences on behaviors (i.e., it will still be influential
regardless of the environmental and/or social context in which the behavior occurs), while
specific attitudes, behavioral intentions, antldgors higher up the cognitive hierarchy are
likely to change depending on specific environmental and/or social contexts (Figure 3.2).

The cognitive hierarchy theory has been operationalized and tested in the form of a value
A attitudesA behavior mediabn model. A large body of empirical research, particularly on
wildlife conservation and management, has examined the effects of basic beliefs and wildlife
value orientations in bridging fundamental values and behailtasfredo et al., 2009; Pery
Hill et al., 2014; Sijtsma et al., 201Bxtensive research effort has also been applied to examine
a variety of attitudinal factors as mediators between values and beh{&uiobs 1995; Hayley,
Zinkiewicz, & Hardiman, 2015; McCarty & Shrum, 1993; Milfont, Duckitt, & Wager, 2010;
Teng, Wu, & Huang, 2014According to the Theory of Planned Befor and the Theory of
Reasoned Action, attitudes toward specific behaviors are believed to be better predictors of

behaviors compared to general (i.e., 13pecific) attitudesEagly & Chaiken, 1993aHowever,

n (

-
C
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previous research has found other attitudinal factors such as attitudes toward an object or concept
may significantly influence behaviors as well. For example, Homer and Kahel found attitudes
toward nutrition bidged individual values with their food shopping behawditfont et al.

(2010) and Papagiannakis and Lioukas (2@a@hd general environmental attitudes mediated

the effects of values on ecological behaviors. PEilyet al. (2014) found that attitudes toward

a species improved how values predi@aes protection behaviors. There is no general
consensus in the literature about whether attitudinal factors fully or partially mediate the effects
of values on behaviors. Findings fravicCarty and Shrum (1993Milfont et al. (2010), and
Papagiannakis and Lioukas (20%Rpport a full mediation model, but those frédeng et al.
(2014)do not. In the context of lowmpact recreation behavior, it would be useful to test which
attitudinal factors influence compliance with lempact recreation behavioral recommendations
and how they might do so.

We developed four conceptual models describing the mediating role that attitudes play in
the relationships between individiumpdctsd basic
recreation recommendations. These conceptual models were: 1) a fully medmgiedsodel;

2) a partially mediated simple model; 3) a parallel complex model; and 4) a chain complex
model (Figure 3.3). Across these conceptual models, compliance wiimjoact recreation
recommendations was the dependent variable and basic valuatitaigegs toward specific low
impact recreation behaviors were independent variables. For the complex models, we also
included other attitudinal factors (both toward following {ompact recreation recommendations
and toward the study settifighe Appalabian Trail) as mediating variables likely to influence

i ndi vidual s0 cimpagttecreation lehawarat reconimenvdations.
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Methods

To test both the valukbehavior consistency proposition and the valtigudebehavior
mediation proposition, weollected data from two types of lowlistance hikers who had
recreated on the Appalachian Trail. Approximately 2,000 individuals attempt to hike the entire
trail in one year (i.e., thraikers), and about one in four complete the trail in its entiretty th
year. Others hike the entire trail over multiple years (i.e., section hikers). Long distance hikers
spend extensive amounts of time on the trail and are more likely to impact vulnerable ecosystems
that are visited less frequently by daikers. The comipance with lowimpact recreation
behavioral recommendations among long distance hikers is critical to protect natural resources
along the Appalachian Trail. Contrary to the common perception that this group of recreationists
is highly specialized and stesimilar backgrounds, Appalachian Trail long distance hikers are
heterogeneous in their hiking experiences, preferences, and beligaotennan & Moore,
2011) The Appalachian Trail Conservancy protects and manages the Appalachian Trail, and has
a need to better understand Appalachian Trail-isgance hikers tanform its ongoing visitor
education efforts. We were presented with this opportunity to test theoretical propositions about
values and compliance with lesmpact recreation behavioral recommendations with a sample of

recreationists of managerial interestido help inform natural resource management.

Data Collection

Sampling.

Data were collected from a sample of Appalachian Trail long distance hikers using an on
line survey administered in February and March 2016. Thepnamability sample was drawn
from two email lists provided by the Appalachian Trail Conservancy. The first (referred to as the

A20Mi0l er | i st o) -hikensswvhowaohpldtediihe éntire Appatachian Trail in either
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2014 or 2015 and section hikers who completed their final Appiaa Trail section in either of

those years. Individuals in the sample also voluntarily registerecctimapletechike to the

Appalachian Trail Conservancy in either 2014 or 2015 and gave permission for the Appalachian

Trail Conservancy to contact thewr fAppalachian Trailelated research. The second list
(referred to as the fAregistration |iste) cons
hi ke the Appalachian Trail i n 2015 through th
Thru-hiker Registration System. Even though this sampling frame only included individuals who

had contacted the Appalachian Trail Conservancy about their hikes, the majority of successful

thru- and sectiorhikers on the Appalachian Trail do contact the Appalachrait Tonservancy

since their registration provides recognition of the accomplishment. The two lists were checked

for overlap before being merged.

Measures.

We devel oped a questionnaire to measure Ap
compliance with lowimpact recreation behavioral recommendations as well as the social and
psychological factors believed to influence compliance (Appendix B, C). The questionnaire was
developed based on the literature reviewed above as well as consultations with App@iachian
Conservancy experts. Psychometric scales were used to measure: 1) the frequency of compliance
with low-impact recreation behaviors; 2) basic values; 3) attitudes toward four specic low
impact recreation behaviors; 4) attitudes toward following k4w Trace principles on the
Appalachian Trail; and 5) attitudes toward the Appalachian Trail itself. We also measured
respondent sd6 backc ou ndemograpeicchaeacterigtics @arel otheetipe | s, s

characteristics of managerial interest.

Low-impact recreation behavior.
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We selected four lovimpact recreation behaviors in consultation with Appalachian Trall
Conservancy staff. These behaviors have impacted the ecological integrity of Appalachian Tralil
and are of concern to the Appalachian T€aonservancy and its maintaining clubs. Respondents
were asked to report the frequency in which they engaged in each behavior during their most
recent thruor sectionhiking trip on fivepoint Likerttype scales (1 never 2 =rarely, 3 =
sometimes4 =most of thetimes =alwayg . The four behaviors asked
6catholed to dispose of your huma#f; wa)s tfiec awhpe no
previously used campsites wh¥ostoeoyaufoodeanip e d o ; 3

ot her smellable itemso; and 4) #fAhang your foo

Values.

We used the Schwaltzds Por tSchwartzetal.a@201ld)es Qu e
to measure respondentsd basic values. This ve
statements representing 19 distinct value types. Each value type is measured with three
statement s. For exampl e, fAhavingd ia egdoso d |teianseur
i mportant to himo, and fAhe takes advantage of
for whom thehedonisnvalue is important. Respondents were asked to rate how much they
believed themselves to be like the hypothetical pedescribed in each value statement on a
five-point Likerttype scale that ranged from definitely not mgto 5 gotally mg. The pronouns

were adjusted in the online ques-tepodadgeader e t o

° fiCathol@is a common term used by hikers and redttesource managers to describe a six to eigiitdeephole
usergdig in which they deposit their feces and cover afterwards.

10 A bear canister is portable, haresided container that makes food and other scented items (toiletries and trash)
moresecure from bears, raccoons, rodents and other animals that are attracted to human food
(https://www.rei.com/learn/expeadvice/bearesistaricanisters.html).
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as suggested by Sehrtz. The only modification this study made from PVQ5X was that

Schwartz et al. suggested using a@mnt scale; this study used a fipeint scale to include a

clear middle point. This 5item value scale is considerably longer than ones used in some
previous studiegLee & Jan, 2015; Van Riper & Kyle, 2014jowever, it has some potential
benefits that are worth testing in terms of {oapact recreation research. For example, postrait
used in the scales are considered intuitive and easy to undgistateman & Verkasalo, 2005;
Schwartz et a) 2001) The PVQ5X scale measures the entire value system, which provides the
opportunity to more comprehensively understand possible relationships between distinct values

and compliance with specific lewnpact recreation behavioral recommendations.

Attitudes

We used semantic differential scales to assess three types of attitudes including: 1)
attitudes towards the four specific lompact recreation behaviors; 2) attitudes towards
following Leave No Trace principles on the Appalachian Trail; arattBudes towards the
Appalachian Trall itself. Specifically, attitudes toward the four specificifopact recreation
behaviors were solicited using sevanint bipolar semantic differential scales which included
the following anchopairs: good bad; wigd foolish; pleasar@ unpleasant; eadyhard; and
conveniend tiresome. The first three anchpairs were from Ajzen and Fishbein (1980). The
lasttwoanchepai rs wer e added to measuimgactre@eatmo ndent s
behavior in terms of thiehedonic valuegSteg et al., 2012Attitudes toward following Leave
No Trace principles on the Appalachian Trail wgaeiged using the same scale with an
additional question about how favorably or unfavorably the respondents regarded Leave No
Trace principles on a sewgoint Likerttype scale ranging from Liffavorablé to 7

(favorablg. Attitudes toward the Appalacma rail were measured using a different set of
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anchor words describing specific attributes toward the Appalachian Trail. These six pairs of

anchor words included: natudahtrtificial; uniqué® common; wildernestked urbarlike;

quie® noisy; safe from crim& unsafe from crime; and scedianattractive. The positive
adjectives were selected first, informed by t
1999 Appalachian Trail User surv@yianning et al., 2000}his was followed by the

identification of antonyms of the positive adjectives.

Survey implementation.

We administered the survey through thelioe platform Qualtrics using a modified
versionof Di | mandés Tai | o nDellchanD5ength, & @Qhristres,t2008)dom
February to March 2016, we sent emails to 2,813 potential respondents; this included a pre
notice from the Appalachian Trail Conservancy and a study invitation with a link to the survey
from the research team (Appendd¥. The initial invitationwas followed by three waves of
reminders for those who had not completed the survey (App&)di total of 103 emails were
bounced because of invalid email addresses. A total of 1,485 individuals participated in the
survey in a fouweek period resultinin an overall response rate of 54.8%No further contacts
were made to nerespondents due to limited resources. Caution should be used in generalizing
results to all Appalachian Trail long distance hikers, as there is no comprehensive list from

whichat rul y Arepresentativeo sample can be dr awn

YDifference in response ratesisobserved between the two sample lists. For the 2000 list, 729 surveys were
collected resulting in a response rate of 70.8%. For the registration list, 756 surveys were collected, resulting in a
response rate of 45.0%.
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Data Analysis

Data cleaning.

Data were cleaned and analyzed using IBM SPSS Statistics 22 and SAS version 9.4. We
excluded 73 individuals (4.9% of all respondé&fta/ho registered through the Appalachian
TralConser vancy 0 s-hikérdrégistratioa $ygtem] butrdiad not actually begin their
planned thrthike in 2015. We also excluded from the analysis 52 individuals (3.5% of all
respondent$ who did not respond to 20% or more of the diowpact recreatiobehavior
measures and 200 individuals (13.5% of all respondents) who did not respond to 20% or more of
the items included in the PVQ5X scale. The final dataset used for the analyses reported here

included responses from 1,209 hikers.

Data analysis.

To test the valuedbehavior consistency proposition, we conducted Pearson correlation
analyses between each value type and each of the foumijoact recreation behaviors using the
PROC CORR procedure in SAS version 9.4. We used the sum of items belonging t@kee
type as the composite value score. A limitation of this common practice is that it assumes each
item loads equally on the latent variate value type, which may not always be the case in reality
(Guo & Schneider, 2015Yhus, we also conducted canonical correlation analyses to check the
results from the Pearson correlation analysea significance level of .05 was used.

To test the valueattitudesbehavior nediation proposition, we fitted four structural

eguation models for each recommended-impact recreation behavior using the PROC CALIS

12 Calculated with the total number of surveys collected as denominator (n=1,485)

13 This muti-variate correlation analysis technique determines a set of canonical variates (orthogonal linear
combinations of the variables) within each set of variables that best explains the variability both within and between
the two setgJohnson & Wichern, 2007By using this method, each value type was treated as a latent variate and

no presumption was posited on how each value item is loaded on the latent variable.
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procedure. A visual representation of the four models is presented in Figure 3.3. We first fitted
the measurement modedeparately for the values and attitudes scales. After testing the goodness
of fit of the measurement models, we fitted the structural models. This sequence is commonly
applied in structural equation modeli(@rown, 2006; Kline, 2003; lacobucci, 2010he first
two models (i.e., fully or partially mediated simple models) included basic values pertinent to the
behavior and attitudes toward each lmapact recreation behavior as the predictor, and
compiance with recommended leimpact recreation behavior as the response. The nine value
types that were hypothesized to be relevant to complying withrigyact recreation behavioral
recommendations, regardless of their significance or insignificance ocottedational analysis,
were kept in the model. For each lawpact recreation behavioral recommendation, the value
types found to be significant in the correlational analysis but not hypothesized as significant were
added to the models as well. We tedieth a fully mediated and a partially mediated model in
which value types directly influenced compliance withdiowpact recreation behavioral
recommendations. The third and fourth models included attitudes toward the Appalachian Trail
and toward Leave Norace principles as mediators. The parallel model specified the three
attitudinal factors all influenced by the values and then directly influencing behavior. The chain
model hypothesized a sequence of attitudinal factors starting from attitude toward the
Appalachian Trail, to attitude toward following Leave No Trace principles on the Appalachian
Trail, then to attitudes toward specific recommendedilopact recreation behaviors.

Following Bentler (1990), Brown (2006Hu and Bentler (1999), and lacobucci (2010)
five modé goodnessof-fit indices were used to evaluate the models; these included: (1) the
standardized root mean square residual (SRMR); (2) the root mean square error of approximation

(RMSEA); (3) the compatrative fit index (CFI); (4) the Turckems index (TL| or Bentler
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Bonett nonnormed coefficient); HuadBdntte) Al ai ke
(1999)suggested a model with adequate fit todata should have values of SRMR and

RMSEA less than .08. Bentler (1990) suggested CFl and TLI values in the range of .90 to .95 be
indicative of acceptable model fit. AIC was used to compare models; the lower the AIC score,

t he bett &anddegeslofdreedomavere reported but not used to evaluate the models
because their use has been fAstrongly discour a
2006, p.89). After examining model fit indices, we examined thenl path coefficients for

modek with acceptable fit to determine how well the models predicted the compliance with low
impact recreation behavioral recommendations and whether the constructs predicted compliance

with low-impact recreation behavioral recommendations in the same direstioypothesized.
Results

Respondentsdé Profile

Of the 1,209 Appalachian Trail Long Distance Hikers analyzed for this study, the
majority (67.1%) were male and white (94.5%:; Table'3.2he average age of respondents was
42 (S.D. = 16.3). The total haeisold income (before taxes) in a typical year was evenly
distributed, with 25.3% having incomes of $100,000 or more, and 22.3% having incomes less
than $20,008. About 6.1% of respondents were from countries other than the U.S., among
whom 30.6% were frorsermany, 26.4% from Canada, 11.1% from the United Kingdom, 5.6%

from Australia and 26.3 % other countfi&sThe majority of respondents (60.3%) were thru

4 A total of 18 respondents did not identify with any racial group.

!> Compared to a previous study of A.T. hiké&anning et al., 200Qpur sample had a highpercentage of female
respondents. The age composition of our sample was stmiggrevious oAine survey of A.T. hiker¢Adams,
2014) bothpreviousstudies had higher percentagd individuals over 60 compared to the-site survey(Manning
et al., 2000suggesting ofine surveys may reach slightly different age groups thasitensurveys.

'®The countries included Austria, Azerbaijan, Belgium, Finland, Frafaegary, Libya, Israel, ItalyNewZealand,
Peru, Singapore, Sweden, Switzerland and Thailand.
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hikers who completed their hike in 2014 or 2015, followed by a smaller proportion of section
hikers wio completed the hike in 2014 or 2015 (9.6%). About a third (30%) of hikers in the
sample started their thituke in 2015 but did not finish; these hikers on average hiked 757.7
miles on the Appalachian Trail in 2015 (S.D. = 576.5). Most respondents il titiéir level of
hiking experience before their Appalachian Trail trip as averadge 8.8, with 1 =novice 7 =
exper). Only 5.5% respondents identified themselves as experts in backcountry hiking before

their most recent Appalachian Trail hikingptr

Descriptive of Compliance and Values
Respondents reported high compliance with three out of four recommendedpast
recreation behaviors during their most recent Appalachian Trail @hisectiorhiking trips.
Specifically, respondents indicatedh ey fAdug a cathole to dispose
privie/louthouse was wunavaidahd 8D =thdbonaafitehan fAm
point scale with 1 mever5=alwayg , Acamped on previously wused
campefdo 4.1, S.D. = 0.7), and fHhju=8Bg,SfDbood and o
1.1). The majority of respondents reported they complied with these recommenedatpkmxt/
recreation behaviors always or most of the time. However, 84.8% respondentssaevarbear
canister during their most recent Appalachian Trail hiking trip. Only 70 respondents (5.8% of all
respondents) used a bear canister either O0mos
Respondents rated 57 value statements based on how alike they bkeswedre with
the person described in the statements (Table 3.3). The top three statements the respondents
identified with the most were fiHe/ she/they st
nat ud 468, 3.D.=0.5, on afive point scakth 1 =definitely not me5 =totally me,

ALearning things for himself/ herselfl/themselywv
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to him/ hkEx/4.hemoS.(D. = 0.6), and dAlt is import:
owndecisbns about hidf#h7e3.0. "5 alithrek statement ittms belong to

the broad value types ahiversalismandselfdirection The three value items respondents

identified with the | east weenmostinfluentialpersanmpor t a
any gouocupRa 2(, S.D. = 1), #Alt is important to h
what tao= d20.01,( S.D. = 0.9), and AHe/dh20,t hey pu

S.D. = 1.0). These three statent items belong to tm@wervalue type. The three statement

items with the largest variation were all related totthdition value type, this included

AHe/ she/they strongly values thedf®28aSdb~=t i onal
1.2), dAalt is important to him/hef430hSebr=t o mai
1.3)0, and AFollowing his/ her/their familyods
hi m/ hero %26en0O=14). temsineacay ue type had Cronbach U

.6 showing consistency in the multivariate measurement of value types.

Value-Behavior Consistency

Results from the correlation analyses supported the general proposition that compliance
with low impact recreatiobehaviors directly correlates with specific value types (Tablé3.4)
However, which value types significantly correlate with specific behaviors were not always
consistent with our hypotheses. Among the nine value types hypothesized to correlate with

comgiance with low impact recreation behavioral recommendations, the value type of

" Table 4 reporcorrelations significant in both Pearson and canonical correlation analyses. Most results from
Pearson correlation analyses were consistent with canonical correlation anabysegekifive pairs of value type
and compliance with lovimpact recreation behavioral recommendations were significant for Pearson correlation
but not for canonical correlation analysieeluding 1) digginga cathole andJniversalismtolerance 2) campiry

on previously used campsites d@awerresources3) camping on previously used campsites 8@aduritysocietal

4) hanging food and other smellable items Hiedionismand 5) hanging food and other smellable items and
Benevolenceéependability Two pars were found significarnih canonical correlation analydisit notin Pearson
correlation analysisncluding digging a cathole an8chievemehandHanging food andchievemeniThese
correlations were not report@d Table 4. Further studies aneeded to explain why these results were inconsistent.
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conformityrulesmost consistently correlated with three of four {mmpact recreation behaviors
(i.e., digging a cathole, using previously used campsites, and hanging fostafable items),
followed by thestimulationandtradition value types, which were correlated with two of the four
low-impact recreation behaviors queried about. Jélédirection-actionandconformity
interpersonalalue types were hypothesized to etate with compliance with lowmpact
recreation behavioral recommendations, but the data revealed no significant correlations. All
significant correlation coefficients were less than 0.2. The relationships between values and
compliance with lowimpact receation behavioral recommendations were not all significant.

For the recommended Ieimpact recreation behavior of digging a cathole when a
pivie/outhouse was not available, individuals who strongly vadtietulation(r =-0.07) and
Hedonism(r =-0.06)were less likely to dig a cathole, which is the recommendedrpact
recreation behavior (Table 3.4). Digging a cathole is not usually convenient or fun and a strong
value of hedonism or stimulation may inhibit individuals from complying with this
recomnendation. Individuals who valuenformityrules(r = 0.08) anduniversalismnature(r
= 0.09) were more likely to use catholes. Counter to our hypotheses, we found individuals who
valuedseltdirectionthought(r = 0.08) anduniversalismaconcern(r = 0.12) tended to dig a
cathole when there was no privie or outhouse available. Individuals who yaiwed
dominancegr =-0.07) andoowerresourcegr =-0.09) were less likely to dig a cathole. The
power values relate with egocentric value orientationgyesting catholes are not likely to be
used by individuals who value their own experience over the experiences of others.

For the recommended Ieimpact recreation behavior of camping on previously used
campsites, as hypothesized, individuals who vatagtbrmity-rulesmore strongly tended to

camp on previously used campsites .08; Table 3.4). In addition to being a responsible low
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impact behavior, camping only on previously used campsites is an established policy along some
parts of the Appalachian dif. It was not surprising to see a relationship between the values of
conforming to rules and compliance with recommendeditopact recreation behaviors. We did
not expect to find that individuals who held strongewerdominanceralues to indicate they
camped on previously used campsites (.10).

For the recommended Ieimpact recreation behavior of using a bear canister to store
food and other smellable items, only one value type was found significantly correlated with the
behavior at the 0.05 levatadition (r = 0.08; Table 3.4). We found that very few respondents
used a bear canister during their trips on the Appalachian Trail. The few people who used one
may learn the behavior from past recreation experiences whichsuggdest particular
traditions. It was also interesting that the value typeedfonisnwas not significantly correlated
with the use of canisters, given that carrying a canister over ar@d@biking trip could be
cumbersome.

For the last recommendedHhmvior of hanging food and other smellable items, as
expected, individuals who valstimulation(r = -0.06) were less likely to hang food and other
smellable items. Individuals who valusécuritypersonal(r = 0.11),tradition (r = 0.09), and
conformityrules(r = 0.02) were more likely to hang food and smellable items. Hanging food to
prevent bears searching for and getting human
safety and many areas along the Appalachian Trail have such policies albstiofage. Our
results suggest this low impact recreation behavioral recommendation is aligned with
individual s6 values of security, conformity t
value types o$ecuritysocietal benevolencearing, anduniversalismconcernwould be

positively associated with compliance with hanging food and other smellable items. However,
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these value types could be conceptualized as
interests (i.e., seliranscendent or preocil values). These broader value types have been found
to be associate with prenvironmental behavior in previous stud{8¢eg et al., 2012; Steg &

Vlek, 2009; Van Riper & Kyle, 2014)

Values-Attitudes-Behavior Mediation Models

We used goodness of fit indices to determine if the relatipaste proposed among
values, attitudinal factors, and behaviors were observed in our data (Table 3.5). Although most
models presented SRMR and RMSEA less than .08, most of their incremental indices including
CFl and TLI fell under 0.9. We also observef@wa borderline CFl and TLI values (e.g., the
fully mediated simple model for using catholes, CFI= 0.89, TLI =0.87). The inconsistency
among the goodness-fit indices and their closto-borderline values added difficulty in
determining whether these moslelctually fit the data or not. As an initial attempt to test the
valueattitudesbehavior mediated models in the context of low impact recreation behavior, we
consider CFl or TLI values close to 0.9 acceptable. We accepted four models, including the three
fully mediated simple model (valugsattitudes toward the behavidr compliance with the
recommended behavior) for the behaviors of using catholes, camping only on previously used
campsites, and using a bear canister, and a partially mediated simplgireqdedding a direct
path from values to the behavior to the fully mediated simple model) for the behavior of digging
a cathole. However, it is worth noting support for the chain effects from values through attitudes
on behaviors is not strong in thetala

Based upon the goodness of fit indices, the fully mediated simple model best described
the relationship between values, attitudes, and behaviors except for hanging food and other

smellable items. No valuegtitudesbehavior model yielded an acceptatiléor the behavior of
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hanging food and other smellable items, calling for future examination of this behavior,
particular in comparison to other fostbrage behavior (e.g., using a bear canister).

We examined the coefficients and & the three fullymediated simple models to further
assess the valugdtitudesbehaviors models. Consistently, the value typenifersalismnature
significantly predicted individual attitudes toward the three-lowact recreation behavioral
recommendations. However,luas explained less than 10% of the variance of attitudes,
suggesting that individual sé attitudes may be
behaviors and codtenefit assessments rather than based on personal values (Table 3.6, 3.7, 3.8
Summariesb respondent s0O al Acrossthd sase fdleneedidiend pmedels) | x E
attitudes explained 10.9% to 22.3% of the variances of compliance, which was consistent with
past prediction models studies of kimvpact recreation behavior (SEbapterTwo of the
dissertation). All the standardized coefficients of attitudes were larger than 0.3 suggesting clear
effects of attitudes on the behavior.

For the fully mediated model predicting compliance with the recommended behavior of
digging a cathole whengivie/outhouse was not available, seven value types significantly
predicted respondentsd attitudes toward the b

universalismnature( b = *®0confonityrules( b = pbwedresdurcel b = 0. 15) , ar

hedorism( b 0.16) tended to hold more positive a
human waste. Conversely, individuals who valaekdievemen{ b - 0s18),powerdominance

( b - 041, andconformityinterpersonal b - 022) tended to hold negative attitudes towards

digging a cathole. The seven value types only explained 7.9% of the variance in measures of

attitudes. The results were not consistent with what we found regardingbeddaeior

consistency. It wasusprising that the value type bédonisnpositively affected attitudes toward

BAl'l ABPO s reported in this chapter are standardized.
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digging a cathole considering the behavior is not convenient or fun. This result may be better
interpreted as individuals who value pleasure and sensory gratificatiohddmjsmvalues)
also hold positive attitudes toward digging a cathole. The conflict between the value type of
hedonismand the low impact recreation behavior was not as strong as we hypothesized. Not
surprisingly, attitudes toward digging a cathole signifitcal v pr edi cted i ndi vi du
with the recommendedlow mpact recreation behavior (b = 0.
For the fully mediated model predicting compliance with the recommended behavior of
camping on previously used campsites, three value types were sighgredictors of attitudes
toward the behavior (Table 3.7). Individuals who valuetversalismnature( b = pOwed 5) ,
dominanc b = O cdhf@rinityrulast & = 0. 08) tended to Vview c:
used campsites more positively. The sanreetations were observed between the behavior of
camping on previously used campsites and the value typesvaf-dominanceandconformity
rues Attitudes toward the behavior significant
0.39).
For the fully mediated model predicting compliance with the recommended behavior of
using a bear canister to store food and other smellable items, individuals whotxediitezh ( b
= 0.16), anduniversalismnature( b = 0. 09) mor e strongsitive, were n
attitudes toward the behavior (Table 3.8). From previous analyses, the behavior of using
canisters to store food and other smellable itears also correlated with the value type of
tradition, but not with the value type ahiversalismnature Addi t i onal | y, i ndi vidu

toward the behavior significantly predicted c
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Discussion

In this study, we examined two ways in which values may relate to compliance with low
impact recreation behavioral recommendations using data frordistamce Appalachian Trail
hikers. The first purpose of the study was to test hypotheses aboubedhweor consistency
based on Schwartzés value theory. Our finding
compliance with lonimpact behavioral recommendations directly relates to specific value types.
The value type ofonformityrulesmost consistently rated to the use of catholes<0.08) and
hanging food and other smellable items (0.08) and the use of previously used campsites (
0.02). However, for the other value types, the relationships between them and specific low
impact recreation behavarrecommendations were not always in the direction hypothesized.

The second purpose of the study was to test a mediation model of the effects of values on
behaviors through attitudes based on the cognitive hierarchy theory. The results partially
supporte the proposition that values influence compliance withilowact behavioral
recommendations through mediating attitudinal factors. The fit of fully mediated alues
attitudes toward behavidy behavior model was on the borderline for most of the belsvior
gueried about except the behavior of hanging food and other smellable items. Consistently, the
value type olniversalismnaturewas a significant predictor of attitudes toward digging a
cathole, camping on previously camped campsites, and using aabese this is consistent
with previous studies on leimpact recreation behavior and with the broadergmmaronmental
behavior literature. More complex models with attitudes toward Leave No Trace principles and
attitudes toward the Appalachian Trasl mediators were not supported.

We were only able to find a weak and mixed signal for direct and indirect relationships

between values and compliance with lompact recreation behavioral recommendations. We
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conceptualized how values relate to behavioes, through valuebehavior consistency or a

medi ation model) based on Schwartzéds value th
theoretical foundation consisting of two rarely tested theories may not be broad enough to

account for the complexityf the valuesbehavior relationship. For example, we did not evaluate

the effects of normative factors on compliance.

This study is the first lovimpact recreation behavior study to utilize the PVQ 5X scale to
measure recreat i on sperbdnedweall andpovidedlabodgionalc al e it s e
information about individual values relative to what would be provided by other shorter value
scales. However, it seems this information did not improve our ability to explain compliance
with low-impact recreationdhavior. A potential improvement is to measure values using
scenarios in which individuals need to select among behavioral options that correspond to
conflicting value§Gramann, Bonifield, & Kim, 1995 Such measurement would reflect two
views of values that were nhexamined in this study. First the effects of values depend on
contexts. Second, the process of weighing conflicting values and assigning one value higher
priority than others may, in fact, influence compliance with-loyact recreation behavior
rather han the independent scores for each value. Future studies using contextualized and
comparative value measures integrated with observed behavior measures might be able to shed
more light on the valubehavior relationship..

The mixed support for the proped hypotheses suggests a need to reconsider how
hypotheses regarding vahsehavior relationships are formed. We used a deductive approach
where each hypothesis was based on a view of compliance wiimioact recreation
behavioral recommendations as+grovironmental, preocial, rational behavior involving cost

and benefit assessments. If kawpact recreation behavior is comparable togmaironmental
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and presocial behavior, we should be able to see compliance with variouslact recreation
behavoral recommendations almost always correlate with the value typesvairsalism

nature but negatively associate with egoistic values @t@mulation hedonismachievement
andpowel). However, these value types did not always correlate with comepli&ith low

impact recreation behavioral recommendations as expected. Our hypath&sig process did
not reflect the possibility that individuals are capable of holding conflicting values
simultaneously. We hypothesized compliance with-loyeact recration behavioral
recommendations would not correlate with the value types related to benevolence or power
because the target behaviors did not directly involve other people. However, our analyses
revealed values related to power correlated with more thaehavior. It is possible the
hypothesesnaking process did not allow for a full consideration of how ailapact recreation
behavioral recommendation might influence other individuals. There are likely norms attached
to low-impact recreation behavigrhus linking compliance with values associated with social
interaction. In sum, our deductive hypothes®zking process might have contributed to the

muddy findings.

Limitations and Future Research

There are a few limitations of this study. We usedsgibrted measures of behaviors.
Although researchers have argued thatisgbrted behavior measures are valuable in providing
information about visitor behavio(Manfredo & Bright, 1991)there have been mixed findings
about the correlation between sedported and observed behavior meas(iret, 2007; Park et
al., 2008; Reigner & Lawson, 2009 future studies we intend to test the vabhedavor

relationship using observed behavior measures.
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Additionally, we were only able to examine about half the people in our contact lists. The
54.8% response rate is not low forlore survey without incentives, but still limited our ability
to make inferaces about what the other half of the hikers might think or do. Limited resources
prevented us from assessing fresponse bias. We recommend adding incentives in future
studies to help reach individuals who may particularly value financial benefitsa@pteswas
likely younger and had more females than the population of Appalachian Trail hikers. Caution
should be used in generalizing our results to all Appalachian Trail long distance hikers or related
populations.

Our research questions focused on limetationships between values, attitudes, and
behaviors at the individual level. To advance this line of research, future research should adopt a
temporaloriented multitheory andnulti-phasic approach (See Chapter Tafahis
dissertation). The effectsf values could be studied by priming value types through messages or
environmental cueSteg, Bolderdijk, Keizer, & Perlaviciute, 201d)d then examining the
effects of attitudinal factors on compliance with lonpact recreation behaviors. The value
behavior relationship could also be examined at higher levels such as comparing groups with
different cultural backgrounds or from diffeteregions. Such analysis may be able to shed light
on how psychological factors intertwine with sociological factors in influencing behaviors.
Additionally, future research on values and {mapact recreation behavior should consider
reaching recreatiortis who feel strongly opposed to following lempact recreation behavioral
recommendati ons. Understanding these indiuvi

relationships between values and compliance.

du
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Managerial Implications

Understandingrecrdatoni st s6 val ues can be valwuable i
educational messaging that appeals to distinct values. For example, we found the value type of
universalisraconcernpositively correlated with digging a cathole and hanging food and
smellable iters. Messages that highlight the social aspects of these recommeneatpkut
recreation behaviors (e.g., maintain an aesthetic, clean and safe recreation environment for
others) might help promote the compliance. Environmental cues or programming tthesae
distinct values such as signage or commitment programs might also be helpful. However, it is
worth noting that we found the effects of values on compliance withrigyact recreation
behaviors are limited. This suggests the ties between tharipect recreation behaviors we
studied and individual values are not strong. This finding may be in fact good news since it
suggests depreciative recreation behaviors can be changed through visitor education and
information programs without interfering withdividual fundamental values, which are hard to
change. Managers should be cautious not to alienate visitors who do not comply witipkost
recreation behavioral recommendations by assuming they hold different values from those
managers hold. More emplmshould be placed on why managers recommend these behaviors

and how visitors could help managers protect natural resources.

Conclusions
We found Appalachian Trail long distance hikers tended to comply with therpact
recreation behavioral recommenda ons of Adi gging a cathole whe]
avail ableo, Acamping on previously used camps
itemso, but not with Ausing a bear canister t

behavios related to different value types. The value typeoofformityrulessignificantly
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correlated with the most losmpact recreation behavioral recommendations tested in this study.
The complex valuattitudesbehavior mediation model based on cognitverarchy theory was

not supported in this study, suggesting the relationship among values, attitudes toward a target,
attitudes toward a concept, attitudes toward behavior, and behaviors is more complex than linear
models. The simple valestitudesbehaviorfully mediated models were supported however,
confirming the effects of attitudes towards behavior on behavioral compliance. It is our hope this
study and related ones in the future will assist natural resource managers in their efforts to better
understad and engage visitors in protecting the natural resources and sustaining high quality

outdoor recreation opportunities.
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Table 3.1. Definitions of Schwartz©6 basielatorv al
with compliance with low impact recreation behavioral recommendations.
Value Type Conceptual Definitions Hypotheses
Self-direction-Thought F ree dom to cultivate n.s.
abilities
Self-direction-Action Freedom t o dowraetiomi ne T
Stimulation Excitement, novelty and change ]
Hedonism Pleasure and sensuous gratification [
Achievement Success according to social standards ]
Power-Dominance Power through exercising control over people n.s.
Powerthrough control of material and social
Power-Resources n.s.
resources
Security and power t
Face o - o n.s.
public image and avoiding humiliation
Security-Personal Safety in oneds 1 mme +
Security-Societal Safety and stability in thevider society n.s.
Tradition Ma_ur_ltamlng qnd preserving cultural, family, o +
religious traditions
Conformity-Rules Compll_ance with rules, laws and formal + 4
obligations
Conformity-Interpersonal Avoidance of upsetting or harming other peoj +
. Recognizing oneds 1in
Humility . n.s.
scheme of the ingroup
Benevolence Being a reliable and trustworthy member of tt ns
Dependability ingroup ~
BenevolenceCaring Devotion to the welfare of ingroup members n.s.
. . Commitment to equality, justice and protectio
Universalism-Concern n.s.
for all people
Universalism Nature Preservation of the natural environment ++
. : Acceptance and understanding of those who
Universalism-Tolerance ) n.s.
different from oneself
Notes. +: The value was hypothesized to be positively correlated with compliance wimloact
recreation recommendatiorid;u mb e r of pl usds or mi nuso6s

hypothesized correlation, with two signs indicating a moderate correlation and one sign
indicating a weak correlation.
- The value was hypothesized to be negatively correlated with compliance witmpaet
recreation recommendations;
n.s.: The value is hypothesized to not be correlated with compliance witimipact recreation
recommeadations.

ue ty

sugg
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Table 3. 2. Respondens profile.

Frequency %
Gender:
Female 385 31.9
Male 811 67.1
Self-specified® 8 0.7
Prefer not to disclose 4 0.3
Race®
American Indian or Alaskan Native 12 1.0
Asian American 17 1.4
Black or African American 2 0.2
Native Hawaiian or other Pacific Islander 2 0.2
White 1142 94.5
Age:
Under 20 5 0.4
20-39 628 52.8
40-59 307 25.8
60 and over 249 20.9
Income
Less than $20,000 259 21.4
$20,000 to $39,999 207 17.1
$40,000 to $59,999 162 13.4
$60,000 to $79,999 149 12.3
$80,000 to $99,999 93 7.7
$100,000 or more 294 24.3
a. Examples of seiflentified gender included husband and wife team, gender queer, and transgender.
Ot her comments included Astop being so political

meéd b. The per centrrotgdduptodne, begause adme garticpants sdentfiedd
themselves with multiple racial groups.



Table 3. 3. Summary of respondents' values.

Value items Mean S.D.
Selfdirectont hought (Cronbach U =.602)
Being creativas important to him/her/them 4.2 0.9

It is important to him/her/them to form his/her/their own opinions anc 4.5 0.5
have original ideas

Learning things for himself/herself/fthemselves and improving 4.7 0.6
his/her/their abilities is important to him/her/them
Seltdirectoniact i on (Cronbach U =.638)

It is important to him/her/them to make his/her/their own decisions a 4.7 0.5
his/her/their life

Doing everything independently is important to him/her/them 3.9 0.9

Freedom to choose what he/she/tdegs is important to him/her/them 4.6 0.6
Stimulation (Cronbach U =.847)

He/shel/they is always looking for different kinds of things to do 4.4 0.8

Excitement in life is important to him/her/them 4.4 0.8

He/shel/they thinks it is important to havesatts of new experiences 4.5 0.8
Hedonism (Cronbach U = .849)

Having a good time is important to him/her/them 4.2 0.8

Enjoying |ifeds pleasure is im43 0.8

He/she/they takes advantage of every opportunity to have fun 3.7 1.0
Achi evement (Cronbach U =.638)

He/shel/they thinks it is important to be ambitious 3.9 1.0

Being very successful is important to him/her/them 3.9 0.9

He/she/they wants people to admire his/her/their achievements 3.5 1.1

Powerr esources =8&) onbach U
Having the feeling of power that money can bring is important to 2.3 1.1
him/her/them

Being wealthy is important to him/her/them 2.2 1.0
He/shel/they pursues high status and power 2.0 1.0

Powerd omi nance (Cronbach U =.845)
He/she/they wantgeople to do what he/she/they says 2.6 1.0
It is important to him/her/them to be the most influential person in an 2.2 1.0
group

It is important to him/her/them to be the one who tells others what to 2.1 0.9
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Face (Cronbach) =. 702)
It is important to him/her/them that no one should ever shame 3.1
him/her/them
Protecting his/her/their public image is important to him/her/them 3.1
He/she/they wants people always to treat him/her/them with high res 3.7
and dignity

Securityper sonal (Cronbach U =.764)
He/she/they avoids anything that might endanger his safety 2.6
His personal security is extremely important to him/her/them 3.4
It is important to him/her/them to live in secure surroundings 3.0

Securitys oci et al (Cronbach U =.816)

It is important to him/her/them that his country protect itself against ¢ 3.4
threats

He/she/they wants the state to be strong so it can defend its citizens 3.4
Having order and stability in societyimportant to him/her/them 3.7

Tradition (Cronbach U =.886)

It is important to him/her/them to maintain traditional values or belief 3.0
Foll owing his familyés customs 26
to him/her/them

He/shel/they strongly values the traditional practices of his culture 2.8

Conformityir ul es (Cronbach U =.801)
He/shel/they believes he should always do what people in authority < 2.5
It is important to him/her/them to follow rules even wimenone is 3.8
watching
Obeying all the laws is important to him/her/them 3.5
Conformityii nt er per sonal (Cronbach U
It is important to him/her/them to avoid upsetting other people 3.8
He/she/they thinks it is important never toamnoying to anyone 3.5
He/she/they always tries to be tactful and avoid irritating people 4.0
Humility (Cronbach U =.613)
He/shel/they tries not to draw attention to himself/herself/themselves 3.7
It is important to him/her/them to bheimble 4.2

It is important to him/her/them to be satisfied with what he has and r 3.9
ask for more

11
11
1.0

11
11
11

1.2

1.2
1.0

13
1.4

1.2

11
1.0

11

1.0
11
0.9

1.0
0.8
1.0
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It is important to him/her/them to be loyal to those who are closeto 4.6
him/her/them
He/she/they goes out bfs way to be a dependable and trustworthy 4.6
friend
He/she/they wants those he/she/they spends time with to be able to 4.4
on him/her/them completely

Benevolence ari ng (Cronbach U =835)
It is very important to him/her/them to help theople dear to 4.6
him/her/them
Caring for the wetbeing of people he/she/they is close to is importan 4.6
him/her/them
He/shel/they tries always to be responsive to the needs of his/her/the 4.5
family and friends

Universalismconcern( Cr onbach U =.724)
Protecting societyds weak and 4.1
him/her/them
He/she/they thinks it is important that every person in the world have 4.1
equal opportunities in life

He/she/they wants everyone totbe eat ed j ustl y, €46
know 5
Universalismn at ure (Cronbach U =.818)

He/shelthey strongly believes that he/she/they should care for natur: 4.8
It is important to him/her/them to work against threats to the world of 4.3
nature
Protecting the natural environment from destruction or pollutionis 4.5
important to him/her/them

Universalismt ol er ance (Cronbach U =.67
He/she/they works to promote harmony and peace among diverse g 3.8
It is important tchim/her/them to listen to people who are different fro 4.2
him/her/them
Even when he disagrees with people, it is important to him/her/them 4.3
understand them

0.6

0.6

0.8

0.6

0.6

0.6

0.9

1.0

0.6

0.5

0.7

0.7

1.0

0.7

0.8
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Table 3. 4. Pearson correlation coefficientdbetween values types and compliance with low

impact recreation behavioral recommendations.

Value Type Hypotheses Cathole Camping Canister Hanging
Self-direction-Thought n.s. 0.08**
Self-direction-Action T
Stimulation T -0.07* -0.06**
Hedonism T -0.07*
Achievement T
Power-Dominance n.s. -0.07* 0.10***
Power-Resources n.s. -0.09**
Face n.s.
Security-Personal + 0.11%**
Security-Societal n.s. 0.15%**
Tradition + 0.08* 0.09**
Conformity-Rules + 0.08** 0.08** 0.02%**
Conformity-Interpersonal +
Humility n.s.
BenevolenceDependability n.s.
BenevolenceCaring n.s. 0.10***
Universalism-Concern n.s. 0.12%** 0.14***
Universalism Nature + 0.09**
Universalism-Tolerance n.s.

***p -value< .001 ** pvalue< .01 * pvalue< .05



Table 3. 5. Model fit indices.

Models G df SRMR RMSEA CFI TLI AIC
Dependent Variable: using catholes when privies/outhouses are not available.

Fully mediated simple mode 2982.8 728 0.05 0.05 0.89 0.87 33328
Partial mediated simple 2938.2 716 0.05 0.05 0.89 0.87 33122
model

Parallel complex model 5262.7 1308 0.05 0.05 0.85 0.83 5726.7
Chain complex model 5378.0 1335 0.06 0.05 0.84 0.83 5788.0
Dependent Variablecamping only on previously used campsites

Fully mediated simple mode 2182.5 528 0.05 0.05 091 0.89 2458.5
Partial mediated simple 1526.0 507 0.08 0.04 0.75 0.69 1844.0
model®

Parallel complex model 4461.7 1034 0.06 0.05 0.85 0.83 4843.7
Chaincomplex model 4425.0 919 0.06 0.06 0.83 0.80 4949.0
Dependent Variable: using a bear canister to store food and other smellable items
Fully mediated simple mode 2219.8 440 0.05 0.06 0.89 0.87 2461.8
Partial mediated simple 2215.8 431 0.05 0.06 0.89 0.86 2475.8
model

Parallel complex model 4321.8 909 0.05 0.06 0.84 0.82 4665.8
Chain complex model 4321.2 930 0.06 0.06 0.84 0.82 4723.2
Dependent Variable: hanging food and other smellable items

Fully mediated simple mode 3879.2 728 0.05 0.06 0.86 0.83 4229.2
Partial mediated simple 38229 716 0.05 0.06 0.86 0.83 4196.9
model

Parallel complex model 6169.7 1308 0.06 0.06 0.83 0.80 6633.7
Chain complex model 6326.4 1335 0.07 0.06 0.82 0.79 6736.4

***p -value< .001 ** pvalue< .01 * pvalue< .05
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Table 3. 6. Standardized path coefficients and Rfor the fully mediated simple model for
the recommended lowimpact recreation behavior of digging a cathole whea

privie/outhouseis not available.

Predictors Estimate S.E. tvalue R?
Dependent variable: attitudes towarc 7 9%
digging a cathole '
Self-direction-Thought  0.11 0.10 1.1
Self-direction-Action  -0.04 0.09 -0.5
Stimulation -0.12 0.09 -1.4
Hedonism 0.16 0.08 2.1**
Achievement -0.18 0.08 -2.4*
Power-Dominance -0.11 0.04 -2.6*
Power-Resources 0.15 0.06 2.5%*
Security-Personal -0.05 0.04 -1.2
Tradition  0.08 0.04 2.1
Conformity-Rules  0.14 0.04 3.1x**
Conformity-Interpersona -0.12 0.04 -2.9%*
Universalism Nature  0.16 0.04 3.6%**
Dependent variable: behavioral 10.9%

compliance
Attitudes toward digging a catho  0.33 0.03 11.66

***|t -value|> 2.6, the critical value at 0.005 alpha level,¥fajue|> 1.96, the critical value at 0.05 alpha
level.
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Table 3. 7. Standardized path coefficients and Rfor the fully mediated simple model for

the recommended lowimpact recreation behavior of camping only on previously used

campsites.

Predictors Estimate  S.E. t-value R?
Dependenvariable: attitudes toward camping 5 0%
only on previously used campsites '

Self-direction-Action 0.03 0.05 0.6

Stimulation 0.07 0.08 0.8

Hedonism -0.08 0.06 -1.3

Achievement  0.01 0.06 0.2
Power-Dominance  0.09 0.04 2.2 **

Security-Personal  0.06 0.04 15

Tradition  -0.02 0.04 -0.6
Conformity-Rules  0.08 0.04 2.0 **

Conformity-Interpersonal  0.03 0.04 0.7
Universalism Nature 0.15 0.04 3.9%**

Dependent variable: behavioral compliance 15.5%

Attitudes toward camping only greviously

: 0.39 0.03 14.9
used campsite

***t -value> 2.6, the critical value at 0.005 alpha level-talue> 2, the critical value at 0.05 alpha level.
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Table 3. 8. Standardized path coefficients and Rfor the fully mediated simple model for
the recommended lowimpact recreation behavior of using canister to store food and other

smellable items.

Predictors Estimate  S.E. t-value R?
Dependent variable: attitudes toward using 3.8%
canister '
Self-direction-Action  -0.02 0.05 -0.4
Stimulation  0.03 0.08 0.4
Hedonism  0.00 0.07 0.1
Achievement -0.06 0.05 -1.1
Security-Personal  0.05 0.04 1.1
Tradition 0.16 0.04 4.0%**
Conformity-Rules  0.03 0.04 0.6
Conformity-Interpersonal -0.02 0.04 -0.6
Universalism Nature 0.09 0.04 2.2 **
Dependent variable: behavioral compliance 22.3%
Attitudes toward using caniste  0.47 0.03 18.7***

***t -value> 2.6, the critical value at 0.005 alpha level-talue>2, the critical value at 0.05 alpha level.



92

Figure 3. 1. The motivational circle of values according to the refined theory of basic values

adopted from Schwartz and Butenko. 2014
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Figure 3. 2. The Cognitive hierarchy model of behavior (adopted from PernyHill et al.,

2014)
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Figure 3. 3. Conceptual framework of the valueattitude-behavior mediation models. The
mediation models include: 1) a fully mediated simple model; (2) a partially mediated simple

model; (3) a parallel complex model; and (4) a chain complex model.
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CHAPTER 4: DOES THE TIMING OF EDUCATIONAL MESSAGING INFLUENCE

COMPLIANCE WITH LOW -IMPACT HIKING RECOMME NDATIONS?

Abstract

We examined how the timing of educational
compliance with, knowledge about, and attitudes towards twarfgyact hiking
recommendations (i.e., hiking on muddy trail sections and walking on trail stepstrean
around them) using a ldtmsed experiment. The educational message used in the experiment
consisted of a video and short summary statements abouhjoact hiking recommendations.
Forty-seven participants were randomly assigned to one of thoepg 1) viewing the message
at least 24 hours before the experiment; 2) viewing the message immediately before the
experiment; or 3) not vVviewing the message at
intentions by asking them to draw their intedchiking routes on a large LCD display depicting
short sections of the Appalachian Trail. Part
complying or not complying with lovimpact hiking recommendations. For participants who
received the educationalassage, knowledge about and attitudes towardngvact hiking were
measured twice, immediately after viewing the message and at the end oftitheddb
experiment. Our analyses revealed the educat.i
intentions to comply with loaimpact hiking recommendations, knowledge levels, and attitudes.
The timing of when the educational message was viewed/read by participants, however, did not
influence their intentions to comply, knowledge levels, or attitudes. Timebegs suggest
compliance with lowimpact hiking recommendations can be influenced through educational

messages delivered before outdoor recreationists begin their trips.
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Keywords: timing; educational message; lampact hiking behaviors; retention; laboratory

based experiment

Introduction

Natural resource managers are often tasked with reducing the environmental impacts
caused by recreationists. Recreation impacts include, bobatenited to, soil compaction,
vegetation trampling, wildlife disturbance and degraded water quality. Each of these impacts
challenges the ability of natural resource managers to simultaneously protect natural resources
and provide desirable recreatiopportunitiegMarion et al, 2016) Visitor education and
information programs are some of the most commonly used indirect management approaches
(i.e., ones that indirectly influence visitor behavior as opposed to direct management approaches
such as rules, regulations, mandatagynpits or restrictions on length of stgiJanning 2011)
Using onsite signs, posters, interpretation, personal contact and other communication tools,
visitor information and education programs can be effective in educating visitors about
appropriate recreation behaviors, incregsiwareness of recreation impacts, and promoting
positive attitudes toward losmnpact recreation practicéslarion & Reid 2007) However, with
steadily growing visitation levels at many outdoor recreation destinations, it is becoming
increasingly difficult forvisitor information and education programs to reach the increasing
number of visitorgJacobj 2003) This is especially true given the diverse number of ways (e.qg.,
via social media) that visitors can now leabout outdoor recreation opportunities and settings
(National Parks Conservation Associati@f09). Visitor education programs that rely solely on
onsite communication may no longer be sufficient to deal with larger volumes of visitors who

have an abuance of highly diverse information streams at their disposal.
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Outdoor recreationists who are poorly informed about responsible recreation behavior
before they arrive at their destination are likely to be eith@rdpared to recreate in an
environmentdy/-responsible manner (e.g., not bringing the gear necessary to dispose of waste
properly) or simply be unaware of what responsible recreation behaviors are. Either of these
situations are likely to lead to depreciative recreation behaviors, such asgsadsity barriers
to hike in hazardous are@idayes 2008; Reigne& Lawson 2009) It is unlikely that orsite
signage alone will dissuade recreationists from visiting sought after parts of destinations they
have traveled long distances to experience (H&@38). Previous research suggests visitor
information and education programs are more effective when delivered early in the overall
recreation experience such as during trip plan(isgnning 2011; Marion 2014) Swch off-site
visitor education programs need to be proactive in how they target and communicate with
prospective outdoor recreationists.

Reaching visitors before they arrive at a destination is not a new concept for outdoor
recreation planners, resource ragers, or environmental educatddsucette and Cole (1993)
suggested wildland managers use commercial television and radio to educate wilderness visitors.
Manfredo and Bright (199xamined individual responses (e.g., number of thoughts generated,
acquisition of new beliefs and changes in old beliefs) to a mailettipri@aformation package
about policies and responsible behaviors at the Boundary Waters Canoe Area Wilderness.
Similarly, Bromley, Marion, and Hall (2013) as well as Daniels and Marion (2@as)d
experiential training programs developed by the Leave No Trace Center for Outdoor Ethics left
las i ng and positive effects on participants?o
Trace principles. However, most of these training programs tended to last multiple days and

require substantial time commitments from participants.
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Web-based technofgies such as social media and emails provide promising avenues for
visitor education (National Parks Conservation Associa#i6A9). Compared to traditional
communication tools, electronic communication can deliver educational messages with images
and viceos that directly demonstrate responsible recreation behaviors. The Leave No Trace
Center for Outdoor Ethics offers an online awareness course, aside from the aforementioned
experiential training programs, that outdoor recreationists can participateninhieocomfort of
their own homes, but their usage and effectiveness have not been systematically evaluated.
Natural resource managers, such as the National Park Service, have showed a growing interest in
reaching out to constituents through online commatioa channels such as emails and social
media(National Parks Conservation Conservatid®09) Through online prérip registration
and permitting efforts, such as t hdstadkcepal achi
hiker registration system, naturatarmanagers do have the ability to directly target and
communicate with future visitors. Géite education programs can also help reduce the need for
onsite infrastructure and materials such as signs or brochures as well as personnel such as
rangers anthterpreters tasked with educating the public about responsible recreation behavior.
Labor costs are often among the most substantial and significant in terms providing outdoor
recreation opportunitigSiderelis et a).2012)

Despite the opportunity of usimgeb-based technologies to educate visitors prior to their
trips, little is known about how to effectively develop-sitie, lowimpact recreation behavior
educational messages. One particular challenge facirgiteféducation programs is the delay
betwesn when individuals receive an educational message and when they asiteeamd face
situations where they must choose to comply with-ilmpact recreation recommendations or

not. For some lowmpact recreation recommendations such as wildlife feeafitngking off
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designated trails, educational messages may be more effective when delivered as closely as
possible to the occurrence of the targeted behawbasiiing 2011; Bradford& Mcintyre,
2005) Empirical research is needed to evaluagestfiect of visitor education messaging timing

on behavioral change.

Theoretical Background

There are two wellocumented lines of research in so@aychology that can be applied
to help explain the potential effects of educational messaging timing on individual compliance
with low-impact recreation behavioral recommendations: 1) the forgettinge hypothesis
based on Ebbinghausdo (1913) caltitade bypathesmbasedr y t h
on the Theory of Planned Behavior and the Elaboration Likelihood Model (citeabiy and
Chaiken 1993a)

The forgettingcurve hypothesis suggests the longer the time between when a message
regarding lowimpact recreation behavioral recommendations liseled and when the targeted
recreation behavior occurs, the less likely individuals will be to change their behaviors. This
hypothesis is based on Ebbinghausdé negatively
posits that as time passes, individualget much of what they learned when reading or viewing
an educational messa@mted in Eagly and Chaiked993a) A variety of classic (e.gMiller &

Campbel] 1959; Wattst McGuire, 1964)as well as recerfe.g., Erdelyi2010; Murre& Dros
2015 st udi es have supported Ebbinghausd forgett.i

By comparison, the stabbdtitude hypothesisuggests that if an educational message is
able to change individual sé6 attitudes, those
behaviors into the future. The stability of altered attitudes will continue to influence behavior

long after indviduals forget the educational message. This hypothesis is supported by the Theory
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of Planned Behavior in which attitudes toward a behavior are a major determinant of volitional
behavior(Eagly & Chaiken 1993c) The hypothesis is also supported by the Elaboration
Likelihood Model which proposes attitudinal changes result in tempepalisistent influences
on better behavidiEagly& Chaiken 1993b) Compared to the forgettingurve hypothesis, the
stableattitudes hypothesis posits the stability of attitudes could overcome the effects of
individual s06 tendency t o s$ages asd becombseanoreont ent o
temporally remote.

There are very few empirical studies related to these two opposing hypotheses that
examine lowimpact recreation behavior. In terms of the forgetting curve hypothesis, Manfredo
and Bright (1994) found that 7686 visitors to a Wilderness area in Minnesota recalled
receiving an information packet sent by a land management agency prior to taking their trip, and
41% of these visitors indicated the information package changed some of their old ideas
regarding Wildemess use. However, only 11% indicated their behavior changed as a result of the
information. Manfredo and Brightos wstek sugge
educational message, but also indicates recall alone is not necessarily erchagigeo
recr eat i on iBadfgdandivielhtyae/(2005ksted how the locations of educational
messages as well as t he me-gadlikihgbelcavior.fTleeypnt i nf | u
found the message that attributed local environmental problems to recreation activities located at
undesignated trail sites was most likely to reduceraff use, compared to the same message
presented at an information booth or a simple message locatgdaalamdesignated trail telling
visitors not to hike oftrail. Bradford and Mcintyre did not report how far the information booth

was from the undesignated trail sites, but it seems reasonable to assume that for participants who
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received the educationalassage via the information booth, there was a temporal delay between
when the message was received and when theadfhiking behavior occurred.

In terms of the stablattitude hypothesis, the effects of attitudes onilmpact behavior
have been widglexamined. However, much less research has been conducted on how attitudes
change over time. A recent review of the literature found attitudes (most often attitudes towards a
specific recreation behavior) to be the most studied spsiaihological constict used to predict
compliance with lowimpact recreation behavioral recommendations (Segpter Twaf this
dissertation). The attitudeehavior relationship within the context of lompact recreation
behavior has been supported using csesgional de& and regression analysis as well as
structural equation modeligawhon 2013; Vagias et 3l2014) Researchers have also
developed behavioral change interventions based on the Theory of Planned Behavior and were
able to increase compliance with targeted-loywact recreation recommendatig@sown et al,
2010; Hughes et aR009; Reigne& Lawson 2009) For example, Brown et al. (2010) used a
threestep methodsolicit salient belief§ select most influential beliedsdevelop messages
targeting the selected beliefs) to create two educational messages encouraging picking up litter.
They found with one message, 36.6% of visitors picked up a can planted by thehersea
while with the other message, 31.7% picked up the can, both much higher than the 17-4% pick
up rate under the control condition. Visitors who received the messages also reported more
positive attitudes toward setting a good example for others.

Fewer studies have tested the Elaboration Likelihood Model of persuasion in the context
of low-impact recreation behavior using cr@estional data; the studies that have been
completed show mixed resultdanfredo and Bright (1991)n their aforementioned study,

found the number of thoughts generated by visitors aboubfbiriation package moderately
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predicted the acquisition of new beliefs (b =
then significantly predictedselfe por t ed behavi or change (b = 0.
beliefs, b = 0orbegligfs)fConverselyjomes (Re04aumd the time individuals

spent thinkilg about a specific behavior as well as the number of reasons they could list to adopt

the behavior (two measures commonly used to operationalize the Elaboration Likelihood Model)
were not significant predictors of a variety of Leave No Trace behaviorsexXaegtion was the

behavior of staying on the designated trail, for which the regression coefficient associated with
thinking-time was significant (value = 0.027), but the effect was in the opposite direction as

what would be expected under the Elaboratiikelihood Model b -0.831). In other words,

the more individuals thought about staying on the trail, the less likely they were to actually do so.
We did not find sufficient empirical evidence in the literature to support either hypothesis about

how the timing of educational messages might influenceitapact recreation behavior.

In this study, we also usédcGuire's (1968)nformation process paradigm to develop a
behavioral change intervention. McGuire proposed the persuasive impact of messages can be
viewed as the multiplicative product of six informatiprocessing steps: 1) presentation; 2)
attention; 3) comprehension; 4) ydelig; 5) retention; and 6) behavior. Any failure in this chain
of responses causes the sequence to be broken, and consequently, no behavioral change to occur.
The timing of educational messaging, which is of central interest to this current study, directly
influences the retention step, that is, how long message recipients need to retain the information
provided in the message and hold their induced attitudes stable. To test the effects of retention, it
is important to control for the prior steps (i.e.eatton, comprehension, and yielding) through

experimental design, wetleveloped measurement items, and statistical controls.
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In summary, previous research has rarely tested whether the timing of educational
messages influences lampact recreation behawis. It is unclear whether the temporal delay
between message delivery and behavior follows the forgetting curve, leading to increasingly
marginal behavioral changes as time increases. Or, conversely, can educational messages alter
individual attitudes enggh to alter future recreation behavior? Given this, our study set out to
examine whether or not when an educational me
knowledge about, attitudes toward, and compliance withitopact hiking recommendations.
Specfically, we compared the effects of Leave No Trace hiking messages delivered immediately
before or more than 24 hours before participating in d&ded experiment. The experiment
gauged individual s6 behavi or al ingsittagon édsiwellns wh e
as their knowledge of, and attitudes toward specificilowact hiking behaviors. Collectively,
our research questions were:
RQ 1: Does thetimingofalowmpact hi ki ng educational mes:
compliance with lowimpact hiking recommendations?
RQ 2: Does thetimingofalowmpact hi ki ng educational mes:
knowledge levels and retention of the information received through that message?
RQ 3: Does the timing of a lewmpact hiking educationshe s sage i nfl uence I

attitudes towards lovmpact hiking behaviors?

Methods

Study Design
This study used an experimental design with two treatment groups and a control group to
test the effects of the timing of an educational message on: ¢)indiual sd compl i ance

impact hiking recommendations; 2) their knowledge level and retention of information received
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through the educational messages; and 3) their attitudes towardapawt hiking behavior.
Data were collected via a pservey, dab-based simulation, and a pesirvey. The prasurvey,
administered immediatebfter participants viewed the educational message, solicited
informati on on i ndi-impadthilang keédomrkendatons adwgleas their | o w
attitudes towards lowmpact hiking behaviors (AppendR. The labbased simulation involved
presenting photos of actual trail segments with degraded conditions to participants in a controlled
setting and asking them to indicate how they would navigate that segment if techfnotin
those conditions on an actual hike (Appen@)x The postsurvey, administered after the
experiment, was used t o r e-enpastdikirg recomehendatiodsu al s 0
as well as their attitudes towards lawwpact hiking behavior; #postsurvey was also used to
collect data on participantsodo sociodemographi
hiking experience.

Participants.

Participants were undergraduate students at a major U.S. research university. All
participants wer taking courses related to parks, recreation, sports or tourism management at the
time of data collection. Nine instructors were contacted and all agreed to allow their students to
participate. Five instructors provided modest extra credit points t@iparits although the
researcher did not request this. Institutional Review Board approval for the study was obtained
before contacting instructors. Interested students signed up with their names and email addresses
after an inclass presentation about thteidy. A followup email was sent to students who signed
up asking them to schedule a time to participate in thbdalked portion of the study. Another six
email reminders were sent to interested students who had yet to schedule a time to participate in

the labbased portion of the study between Apfilénd 25", 2016. A total of 121 students
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signed up after the iolass presentations; five students dropped out due to various reasons (e.g.,
a lack of time, health issues, etc.). Another nine studehisduled a lab session, but did not

show up. A total of 40 students did not schedule a lab session. A total of 67 students participated
in the lab portion of the studfyy Unfortunately, this number of participants did not reach our

desired sample size calated prior to participant recruitment and randomization using the

PROC POWER procedure in SAS version 9.4 under conservative assumptions of power and

effect siz€® Limitations and reasoning related to sample size are discussed later.

19 Among these participants, 88% were from courses that gave extrapmieditas incentives. The approximate

signrup rate was 32%, which was calculated by the number of sigmstlidents divided by the estimated total

number of students in the nine courses. The participation rate was 55%, which was calculated by the number of
actuallab sessiomparticipants divided by the total number of studevite signed up. The low sigap and

participation rates mightavebeendue tothe fact theexperiment was conducted two weeks before #xalrs.

There weralsotwo other experimentsrecui t i ng student participants at the
and interest. Moreover, to comply with IRBquirementsstudycommunicationslid notmentionthe extra credit
opportunitieghat some instructors chose to providiae initial andreminder emails focused on timeportance of

thestudyd managerial implications and the value of student participation in helping the researcher. The
participation rate for inceivized courses was 64.8%, compared to the 30% foinuanivized courses.

20 The goal of the sample size calculation was to determine the number of participants that would be needed to
achieve a power of 0.8 following the convention of clinical trials (FDA, 1998) and at a 0.1 significance level for
Type | error and Type Il erravhich are also considered to be important (SAS Institute Inc., 2016). The compliance
rates with Leave No Trace hiking principle were predicted to increase from 20% of the control to 50% of the
treatment group receiving the educational messagsitef{odls ratio=4), and from 50% of the thrday treatment

group to 80% of the immediate treatment group (odds ratio=0.25). Under these assumptions, sample sizes were
calculated for the two pairs of comparison (control vs three days, and three days versuatietyhetie desired

sample size was estimated to be 30 participants for each group (i.e., targeting 90 participants in total). These effect
size assumptions were made based on a judgment about what the minimal difference in treatment effects would be
to m&e the treatment practically relevant in visitor education. In other words, in situations similar to the hiking
situations this study simulated (i.e., challenging trail conditions for Leave No Trace compliance), we consider an
educational message that ieased the Leave No Trace hiking compliance rate by 30% compared to no message
effective, and an of§ite education message that increased the compliance rate by 30% compareddibean on
educational message to be worthy of management investment. Urtdettbhassumptions, power was not

expected to detect any increase in compliance rates from control to-8ieea@ffoup by lower than 30%. Similarly,

the power was not expected to detect any decreases in the compliance rates frogitéh tine offsite message

by more than 30%. Additionally, sample sizes were calculated for a variety of deviations from the reported set of
assumptions. The desired sample sizes we calculated for each treatment groups were found sensitive to effect size
assumptions. Unrtunately, there were no published data or results from earlier studies to provide direct references.
The desired sample sizes were used to generally guide the number of instructors | contacted and the number of
reminders emailed.
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Experimental design

A Random Block Control Design was used to assign participants to three groups, two
experimental groups and a control. The two experimental groups were designed to either receive
an email with the educational message three days before the experimeipt {{>00 receive the
educational message in the lab immediate before the experiment (Group 2). The Control group
did not receive the educational message. Acknowledging that students assigned to Group 1 might
not respond to the educational message andysvey on time, which would decrease the
number of participants in this group, we assigned unequal random selection probabilities across
the three groups. The probabilities used to allocate participants were 0.6 for Group 1 (i.e.,
receiving an educationaleassage at least 2wurs before the experiment), 0.2 for Group 2 (i.e.,
receiving the educational message immediate before the experiment) and 0.2 for the Control

group?! A total of 64 individuals were assigned to Group 1, 28 to Group 2, and 28 to Group 3.

Materials and Measures
Educational message.
We designed an educational message to inform participants abeutpaet hiking
behaviors under two types of degraded trail conditions. The first condition was a muddy and wet

trail and the second was aegetrail with managemeimstalled steps and usereated routes

L For exampleif 37 students signed up from a participgtcourse gbout 60%of them(n=21afterroundng) were
randomly assigned to the treatment level one group, 20% (r@randomly assigned to the immedigtprior
messaggroup, and 20% (n=8) eaverandomly assigned to the message group. The unequal probabgivere
calculated using information about how many students regglardtime to the first round of scheduling ersail
After studentsnitially sigred-up for the studythey were seremals with a link for them to schedule to time to
come to the lab. A reminder was sent one day after the initial email. Aboubf3géfticipants responded to the first
round contactand scheduled tins¢o come to the lab, suggesting for every participard wbuld actuallyview
treatmentl, at least threparticipantsvould needo be contacted. To match the numbepedplewho would

actually receive treatment there would need to bertie assigned to treatment 2, and one assignibe tontrol.
Thus, ot of 5 people, 3 people were assigned to treatment 1 (probabili§)one person assigned to treatment 2
(probability = 0.2 and one assigned ¢ontrol (probability =0.2).
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around the steps. The goal of the educational message was to inform participants that when
encountering muddy trails or usereated side trails, the desired hiking behavior is to walk
through the mud or use the steps to avoid widening the trail.

The educational message consisted of a video followed by short written statements about
desirable hiking behaviors when encountering degraded trail conditions. The selected video was
part of aD o nb& that Guyseries developed by the Appalachian Trail Conservancy in 2015 to
promote Leave No Trace principles on the Appalachian Trail. The video focused on the Leave
No Trace principle of Atravel and ?cThestory on dur
l ine involves an individual (i.e., #Athat guyo
impacts along the Appalachian Trail by not following Leave No Trace guidelines. The video
shows the environmental impacts of certain hiking and camping betavith examples and
humor.

Three short statements about walking through mud on trails and walking on steps rather
than around them were listed immediately after the video (the statements are presented in Figure
1 along with a screenshot from the educalosideo). Two statements were rephrased slightly
from those presented in the video about walking through mud on trails. The third statement was
about walking on wood or stone steps rather than around them, which was not presented in the
video. Informatm f r om t he Appal achian Tr ail Conservan
educational materials from the Leave No Trace Center for Outdoor Ethics were used to develop
the statements. Experts in Leave No Trace and trail maintenance reviewed the stai¢ments.
statements were pilot tested with five reviewers to ensure they were clear and unambiguous. The

video and statements were compiled as part of the stuesuprey.

22\ .
Video Link:
https://www.youtube.com/watch?v=SLhFAuKsGuk&list=PLueklhaoBuWWR2jd3RE4PgjDwgINOp&index=5
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Knowledge and attitudes.

Il n Group 1 and Group 2, psabautilosimgae hiing 6 know
behaviors were measured through both prel postsurveys administered on either end of the
lab-based portion of the study. The fmervey was administered immediately after the
educational messaging was viewed/read, and thespogty was administered immediately after
participants completed the Kdased portion of the study.

During the presurvey, participants were asked to select hiking behaviors that were

recommended in the video and statements they were just exposed to@wledge) using a

Acheck all that applyodo question with three op
the trail, get muddy and walk right through i
them rather thah arbubbet hemdl BednB8t totally
on rather than walking on dry barren soil or
phrased slightly differently from the stateme

compehension. All the behaviors described in the statements followed Leave No Trace hiking
recommendations and, if participants comprehended the educational message, they should have
selected all three options. The first two statements were directly recoradhienithe educational
message and corresponded to the trail conditions presented in the photos participants would see
during the lakbased portion of the study. The third statement involved an inference from
information in the video and statements. Wordices were guided by education campaigns

from the Leave No Trace Center for Outdoor Ethics. Data were recorded as three binary
variables, one for each statement (1 = the participant selected the behavior as recommended in

the video; 0 = the participant dibt select the recommended behavior).
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After the knowledge questions, we measured attitudes toward twionpact hiking
behaviors: 1) AWalking through any puddles, m
wal king around themod amdr @3k iMade ks ngatoome wot h;
attitudes were measured through six semantic differential scales intended to elicit a wide range of
attitudinal responses. The sevamint bipolar scales included the following anchors: gbed,
wise-foolish; pleasanunpleasant; eadyard; convenientiresome; and necessamgt necessary.

The anchor words were adapted fréjmen (200).

For participants whavere assigned in Group 1, the ystrvey was administered through
an online questionnaire delivered via emails. Participants who were assigned in Group 2
completed the prsurvey on a laptop in the lab immediately before viewing trail images.

Participantsn the Control group did not take the marvey. The possurvey with the same

knowledge and attitudes scales was administered in the lab immediately after participants

completed the lalbbased portion of the study. Participants in the Control group atapleted

the postsurvey; however instead of asking them to recall information provided in the

educational messages, participants in the Control group were asked to select the hiking behaviors
recommended by the Appalachian Trail Conservancy. The compsuasdhe knowledge and

attitudes collected via both the pe:nd postsurveys were used to infer knowledge retention and

attitude stability. Thepost ur vey al so i ncluded questions abol
characteristics, their frequency of hikjrtgeir level of backcountry experience, and their

experience with hiking on the Appalachian Trail.

Lab-based simulations.
Trail photos were used to simulate hiking settings so that participants could choose which

part of the trail they would use if actlyahiking through that section of trail. All photos were
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taken by one of the researchers on sections of the Appalachian Trail in Great Smoky Mountains
National Park in North Carolina and Tennessee. The photos depicted two types of degraded trail
conditions either muddy trails or steep trails with wood or rock steps anecusated routes
around the steps, corresponding to the educational message. A final set of seven photos, with
four mainly characterized by muddy trails and three by steps, were usediaibased portion
of the study (Figure 2). The photos provided a clear focus on the trail corridor without visual
distractions such as human figures or overly shaded areas.

Once participants completed the informed consent form and tksiprey (for
participants in Group 2) in the lab, they were guided to a position aHeet #om a 6anch
LCD display with touch screen functionalifiyor positions of the researcher and participants see
Appendix H) Participants were first asked to practice drawmges on two nostudy trail
images while imagining they were actually hiking on the trail depicted in the image. Participants
were encouraged to step back and forth to get a full view of the photos. After participants
indicated they understood the tagie following narrative description of a hypothetical hiking
experience was read and presented (on screen) to them:

It is a sunny Saturday afternoon in rthrch. You are hiking on the Appalachian Trail

in Great Smoky Mountains National Park carrying antipackpack and wearing hiking

boots. It snowed earlier this week, but the temperature has risen to about 60 degrees.
The description was intended to give necessary contextual information about the simulated
hiking trip. The time and temperature descripsionatched the conditions under which the
photos were taken. The description about carrying a light backpack and wearing hiking boots
was added to control for the variability in hiking intentions not caused by the treatment, but by

how participants imagirtetheir hiking experience.
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Participantso hiking intentions were measu

would take on each of the seven trail images by using their finger to trace that route directly on
the screen. Participants were encourggettaw the routes they truly would take if they were
hiking on the trail section in question. There were no restrictions about where they could draw
their routes. This task took about three to four minutes to complete for all of the images. Before
the sesion concluded, participants were instructed to sit back down and complete the online

postsurvey using the same laptop used forgurevey.

Data Analysis

Coding.
Prior to coding, each of the original seven trail photos was marked with-ianloact

hiking corridor consistent with the recommendations made in the video message. The corridors

were developed by one of the authors who had extensive experience in trail management, visitor

behavior and outdoor recreation research. We also checked the corritioasether Leave No

Trace expert not directly involved in the project. The lines delineating the corridor were only

used for coding and were not visible to participants. The corridor was delineated with boundaries

at the left, right, and top of the photthe top boundary for each photo was set to avoid the parts
of the photos with | ow resolution or where
the main route. Consistent with lempact use guidelines, the left and right boundaries were set
to avoid undisturbed soil and vegetation, and areas of the trail that showed only slight signs of
visitor impact, indicating where impacts might be just beginning.

Participantsdé intended hiking behaviors
mosty compliant; 3) mostly norwompliant; or 4) full norcompliance. When the line a

participant drew fell completely inside or outside of the-lowyact hiking corridor, the intended

cu

we
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hiking behavior was coded as either full compliance or fullommpliancerespectively. When
the drawn lines crossed over the boundaries of thergacthiking corridor, the behavior was
coded as either mostly compliant or mostly fsmmpliant based on the proportion of the drawn
line that fell inside or outside the levmpad hiking corridor and the level of likely impact
expected where the line was drawn.

For data analysis, behavioral responses were collapsed into two categories with the first
consisting of full compliance and mostly compliant intentions and the secondtounsi
mostly noncompliant and fully norcompliant intentions. Changing the hiking intention into a
binary variable enabled more interpretable analyses and helped mitigate possible concerns over
low counts in any one of the behavioral response optishlt could potentially bias results).

To improve impartiality and avoid coding errors, a siAgiad approach was used in
coding(Schulz and Grimes 2002pne of the authors with extensive trail knowledge and who
was unaware of the treatment assignments for participants codeditée drawn on the photos.
Additionally, all photos were randomly ordered to avoid the coder potentially memorizing
participantsod earlier performance and thus in

Treatment check.

Participants in Group 1 received the educational matefimksmails. To check if the
participants actually watched the video, the time participants spent on iberpey was
examined. An embedded function in Qualtrics recorded how many seconds passed before the
respondent clicked anywhere in the questionrnaage and how many seconds passed before the
respondent clicked the |l ast time (not includi
between the two measures gave the length of time a participant spent completingstiregye

The same data collectdrom participants in Group 2 were used to establistoffudriteria.
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Because this group of participants received the educational message at the lab, the length of time
they took to complete the peairvey was considered a good measure of the actuah@ated.
The length of time used by participants in Group 2 to complete thgupvey ranged from 80.3
to 607.5 seconds, with a mean of 157.2 seconds (95% CI, 94.0 to 220.5). The minimum length of
time (80.3) was selected as the-offtcriteria®® Seven prticipants in Group 1 who spent less
than 80.3 seconds completing the-puevey were deemed not to have taken the necessary time
needed to view and comprehend the educational messages presented; their responses were
excluded from the analyses examiningatment effects.

Two participants indicated they had watched the video before thguprey; these
participants were excluded from the analysis to keep the treatment consistent. Another 11
participants assigned to Group 1 were excluded from the anbgasise they did not view/read
the educational message at all or view/read the message on the same day they came to the lab. A

total of 20 participants were excluded from the analysis, leaving a sample of 47 partiéfpants.

BThe length of time boundary is considered reasonable from another perspeatigh The video lasted 89

seconds, but the materials relevant to hiking ends at the 44th second. The rest of the video was about camping which
was notexamined inthist udy. The time to finish the questionnaire
and familiarity with taking surveyy Considering the length of the peaperiment survey (four questions) and all
participants in the immedi& group hawng watched the video and read the statesjéinivas reasonable to use 80

seconds as the excluding criteria.

**Before excluding cases from the analysis,tested the effects of four indicator variables and one continuous

variable on theompliance with lowimpact recreation behavior, including 1) whether the participant reviewed the
educational message and finished thetpst in less than 80.3 seconds, 2) whether the participant viewed the
educational video before or not, 3) whethergheticipate received the educational message on the same day as the
experiment, 4) whether the participant was originally assigned to group 1 but reassigned to group 2 or 3 because
they did not view the educational message prior to the experiment asteztjsnd 5) how many days before the
experiment the participants received the educational message. None of these variables were significant except for
whether the participation received the educational message on the same day (Beta-walué8s 9.049). This

means that within Group 1 participants receiving an educational message on the same day as the experiment were
more likely to comply with lowimpact hiking behavior compared to those who received the educational message at
least 24 hours prior tthe experiment. This finding contradicts our concern that individuals who were not able to

follow experiment instructions would be less likely to comply with-iowpact hiking behavior. To keep the data

consistent with our experimental design, we decidegktlude these 20 cases from data analysis. However this

result indicated that the exclusion of these cases did not bias the findings.
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Analysis.

The final data set analysis included 47 participants with 18 participants in Group 1, 16
participants in Group 2, and 13 participants in the Control group. Within Group 1, seven (38.9%)
viewed/read the educational message three days before dhaskadh portion of the dy, three
(16.7%) viewed/read the educational message two days before-theskadb portion of the study
and seven (38.9%) viewed/read the educational message one day prior tebtsethportion of
the study. Analyses were conducted using SAS versibn 9.

For RQ 1, we analyzed the influence of =edu
behavioral intentions with two mixeeffects logistic models using the PROC GLIMMIX
procedure. The response was a bi neompliancear i abl e
with low-impact hiking recommendatiods a n d i 0 ¢ nomconapliance with lowmpdict
hiking recommendatiods. The f i rst model ieffecthnd phetdand r e at me
participant as random effects. The second model added vartabtemight confound the
treatment effects, including participantso6 hi
Appalachian Trail hiking experience, and age. The same model was fit only to participants in
Group 1 and 2 to test the effects of timing

For RQ 2, we analyzed the influence of educational message and its timing on
participantsodé6 knowl edge | evel-effactstbgisticet enti on o
regression models with knowledge level as the response, treatment group as#dixeand
participants and knowledge statements as random effects using the PROC GLIMMIX procedure.
The responses in all models were binary, with
hi king behavior was r ecomme n owetlk statament depicbeda ndi c

low-impact hiking behavior. The first model compared the-gastey knowledge indicators
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among all three groups to examine the overall effect of the educational message on knowledge
level. The second model was also fit to pastvey data but focused only on participants from
Group 1 and 2 to address the timing effect on knowledge levels. Using data from batidpre
postsurveys, the third mixedffect logistic regression model examined the retention of
information from presuvey to postsurvey for participants in Group 1 and Group 2.

For RQ 3, we analyzed the influence of educational message timing on attitudes towards
low-impact hiking behaviors through MANOVAs and eway ANOVAs for each behavior
using the PROC GLM proceoal For the MANOVA models, the six attitude measures collected
in the postsurvey were the multivariate response and treatment group was the factor.
Additionally, oneway ANOVAs with posthoc analyses were conducted for each attitude
measure collected it¢ postsurvey (e.g., goothad; wisefoolish; pleasantinpleasant; easy
hard; convenientiresome; and necessangt necessary). The stability of attitudes was tested
using MANOVAs with repeated measures. Additionally, 24 paktedts were conducted to
compare the preand postsurvey attitudes scores (two types of trail conditiorsx attitude

measures two treatment groups). Bonferroni muttbmparison adjustment was used.

Results

Participantsdé Profiles

Of the 47 participants included in the an&yshe majority were female (61.7%), white
(93.6%), and had an average age of 21.6 (Tafe About half (51.1%) of participants included
in the analysis indicated they hiked, walked, or ran on unpaved trails between one and five times
a year, followedy 31.9% of participants who indicated hiking, walking, or running on unpaved
trail more than 10 times a year (TaBlé). Two participants (3.4%) reported they had never

hiked, walked, or run on unpaved trails. On average, participants rated theiofevels
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backcountry experience towards the novice end of the sdate 3.2, SD = 1.7, on a sev@oint
scale, 1 = novice, 7 = expert). About 57.4% of participants had not hiked on the Appalachian
Trail. Of the 17 participants who had hiked on the Appalachiail, the majority (82.4%) had

hiked on sections in North Carolina.

RQ 1. Does the timing of dow-impact hikinge ducat i onal message influe
compliance with lowimpact hiking recommendation®

Among 47 participants, the average rate ohpbance with the lowmpact hiking
recommendations was 64.7%. Specifically, compliance rates ranged from 40.4% (Trail condition
4) to 89.1% (Trail condition 5; Tabke?2). Group 2 had the highest average compliance rate
(78.0%), followed by Group 1 (68.8%nd then the Control group (42.7%). The model fit the
data (Deviance = 1531.51, df = 270). The differences among the three groups were significant
(F-value = 5.82, pralue = 0.0033). On average, the logit of complying with-lmpact hiking
recommendatias dropped from 1.8 for Group 2 to 1.0 for Group 1, an@.®for the Control
group. The corresponding probability of lampact hiking behavior across trail conditions was
0.74 for Group 1, 0.86 for Group 2, and 0.42 for the Control group. The rasydissted the
overall effectiveness of the electronic educa
i mpact hiking recommendations. After adding p
backcountry experience, Appalachian Trail hiking experiemiceé,age as control variables to the
mixed-effects logistic regression models (with both treatment groups and the control included),
the treatment effect was still significantyglue = 6.35, sralue = 0.0020). The model fit the
data (Deviance = 1468.51f d 269). Hiking frequency was the only significant control variable
to predict compliance with lownpact hiking recommendations-(lalue = 4.68, gvalue =

0.0033). Individuals reporting they hiked more than 10 times per year were most likely to follow
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low-impact hiking behavioral recommendations, while individuals who hiked 6 to 10 times a
year were least likely to comply with leimpact hiking recommendations.

To determine the timing effects, we used another logistic regression with random effects
and catrol variables for only the two experimental groups (i.e., Group 1 and Group 2). Those
results revealed no significant differences in the willingness to comply between the two groups
(F-value = 0.44, pralue = 0.5091). The model fit the data (Devianc®94126, df = 193). The
timingofourlowi mpact educati onal message did not inf
low-impact hiking recommendations, after controlling for the effects of hiking frequency, level

of backcountry experience, and age.

RQ 2. Doss the timing of alow-impact hikinge ducat i onal message influe
knowledge levels and retention of the information delivered through that message?

Data from the possurvey indicated most participants were able to correctly recognize at
leasttwo of the three correct recommended Jmmpact hiking behaviors. About half (46.8%) of
participants were able to recognize all three recommendedipact hiking behaviors (Table
43) . Over 95% of participants werwodarstor t o r e (
steps, walk on them rather t hdadnThis was follodedt h e mo
by item 1 Aif there is a mud puddle in the mi
ito with 74.5% of preectlyas arecormmmendsd lampdaet hikingf yi ng it
behavior. Participants had more difficulty re
not totally dry, choose the wet part to step on rather than walking on dry barren soil or grasses
alongtheedgeés ( sel ecti on accuracy r admpacthikidgs. 3 %), as

behavior. Part of the differences among knowledge items could have been due to the fact the
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third behavior was not directly addressed in the educational messages, whereas the first two
hiking behaviors were.

Using a mixeekeffects logistic regression model with participants and knowledge item as
the random effects, the difference in the knowledge level measured in treipast among the
three groups was significant-¢falue = 7.58, pralue = 0.0009), with Group 2 having the highest
probability of being able to correctly identify leimpact hiking behaviors (0.90), followed by
Group 1 (0.89). The model fit the data (Deviance = 745.13, df = 92). The Control group had the
lowest probabity of being able to correctly identify lewnpact hiking behaviors (0.53). The
educational message i ncreased paeffactslogisficant s 0
regression model was fit only for participants in the two experimental groupgsthesr

revealed no significant difference between Group 1 and Grougval(e = 0.08, gvalue =

0.7728), suggesting the timing of the educational message did not influence knowledge retained.

The model fit the data (Deviance = 503.56, df = 66).

Using a lagistic regression model with repeated measures, we found no significant effects
of message timing (Falue = 0.08, pralue = 0.7906; Tablé.5) or interaction between treatment
and the timing of knowledge measuremenvé@fue = 0.42, gvalue = 0.5183), sugesting
knowledge was retained during the time interval between receiving the message and the
experiment. The model fit the data (Deviance = 997.62, df = 98). It is worth noting that-the pre
survey of knowledge was administeiater individuals viewed theducational message. The
comparison between prand postsurvey knowledge levels was an indicator of knowledge

retention but not knowledge change before and after the educational message.

k
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RQ 3. Does the timing of dow-impact hiking educational message nf | uence i ndi vi d
attitudes towards two low-impact hiking behaviors?

Two specific attitudes were examined including attitude toward walking through puddles,
mud, or rugged spots on the trail, and attitude toward walking on wood or rock steps eather th
around them. Specifically, after the experiment, most participants considered walking through
puddles, mud, or rugged spots on the trails as gaedl(7), wise {4 = 1.2), relatively easyuf =
0.9), and necessaryd(= 1.3; Table4.6). There werenixed responses in the pesirvey about
whether walking through puddles, mud, or rugged spots was conveifier.). Most
participants considered walking through puddles, mud, or rugged spots to be unptdasant (

0.2). Conversely, participantsported more positive attitudes toward the behavior of walking on
wood or rock steps rather than around them (T4lle The majority of all participants
considered walking on steps goad £ 2.4), wise (4 = 2.2), easydj = 1.7), necessary{= 2.1),
pleasantd¢i= 1.9) and convenient{= 1.9). The findings revealed different attitudes toward the

two low-impact hiking behaviors.

Attitudes toward walking through puddles, mud, or rugged spots on trails.

A significant difference was observed a&3dhe attitude measures in the pastvey
among three groups -vae 269, fralue a OrdD44)n suggesiing ano F
effect of the educational message on the overall attitudes toward walking through puddles, mud,
or rugged spots on theatt. The followup univariate analyses (om&ay ANOVA) for each
attitude measure revealed that participants who received an educational message considered
walking through puddles, mud, or rugged spots significantly better, wiser, more pleasant, and
necessy relative to those participants who had not received the educational message (Table

4.8). No significant differences were found for the other two attitude measures using the easy
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hard and conveniettiiresome anchepairs. Postioc comparisons found matitferences were

between the Control group and each of the two treatment groups #l&bldo significant

differences were found between Groups 1 and 2, suggesting the timing of educational messaging
did not influence par ingtloroughguddles,dnudor ruggdad spodtean t o w
trails.

MANOVA with repeated measure revealed no difference betweemapdepostsurvey
attitudes scor es A{ahe+ k29, qvalie s ;mB3d1y Twelvelpairéddsts F
were conducted to comparaah pair of preand postsurveys attitude measures between the two
treatment groups (Tab#9). We did not find any significant differences, confirming the timing
of educational messaging did not influence the stability of attitudes toward walkinghhroug
puddles, mud, or rugged spots on trails. It is worth recalling that tkguprey of attitudes was
administeredafter individuals viewed the educational message. The comparison between pre
and postsurvey attitudes scores was an indicator of reteftidmot attitudinal change before

and after the educational message.

Attitudes toward walking on wood or stone steps.

Conversely, no significant differences were found across three groups in terms of
participantso6 attitudetshatno waarrodu nwda Itkhienng (oW |sktseb
F-value = 1.09, gvalue = 0.3835). Participants reported positive attitudes toward walking on
steps in the posturvey, regardless of whether they received the educational message or not.
Univariate analyses confirrdehe results of no significant differences among groups for each
attitude measure (Tab#10). Posthoc comparisons identified one significantly different pair
between Group 1 and the Control grauparticipants in Group 1 considered walking on steps

significantly wiser than those in the Control group. No differences were found between Group 1
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and Group 2 on attitudes toward walking on steps rather than around them betwaengye
andposs ur vey ( Wi | ks G6valuea=rhF7d malue= 001431 TAahle4.F1); this
suggests that differences in the timing of ed

attitudes towards walking on steps rather than around them.

Discussion

This study examined whether or not the timing of an educationaagesnfluences
compliance with lowimpact hiking recommendations as well as associated knowledge levels
and attitudes. Our first purpose -impasthikip c ompa
recommendations when the timing of an educational messaged (i.e., at least 24 hours
before or immediately before a simulated hiking trip). We found receiving an educational
message increased partici pampastbikingompl i ance wi
recommendations: 1) walking through puddles, mudyugged spots; and 2) walking on steps
rather than around them. We observed a decrease in compliance when individuals watched the
video and read the educational message more than 24 hours before (68.8%) compared to those
individuals who received the educatad message immediately before (78.0%) the simulated
hiking trip; however, the magnitude of this decrease was not statistically significant.

A secondary purpose of this research was to compare knowledge levels and retention of
information for educationahessages delivered at various times prior to measurement. Viewing
t he educational video and st at emednpacthikingcr eas e
behaviors; we found a significant increase in knowledge scores from the Control group to the
treatment groups. However, the two treatment groups were not significantly different in their
knowledge levels, suggesting timing of the educational message did not influence knowledge

level in this study. No significant difference was found between theuykey and possurvey
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of knowledge levels either, regardless of the experimental group. The video and the short and
straightforward statements may have been able to fully convey what the suggested hiking
behaviors are. Moreover, the message focused grwallow-impact recreation behaviors,

which may make it easier for participants to comprehend and memorize the contents of the
message. The message of the video simply focused on which behaviors are suggested and which
are not. It did not provide vieweextensive information abouthythese behaviors are

suggested, which may actually keep viewers focused on the behavioral suggestions described in
the video. The wording of the statements was fdsted for readability and whether individuals
understoodiem in the way we expected them to. It seems that our simple message about desired
behaviors was effectively conveyed to, and retained by, participants.

The third and final purpose of this research was to compare attitudes toward two specific
low-impact hking behaviors among participants and assess attitude stability between treatment
groups. The educational video and message i mp
through puddles, mud, or rugged spots on trails, but not their attitudes towkiigvead wood
or stone steps rather than around them. This difference might be attributable to individuals
holding strong positive initial attitudes towards walking on steps rather than around them,
suggested by the positive attitudes held by participaritsei Control group. Our data did not
include information abowvhyindividuals held positive initial attitudes toward walking on steps,
but it is possible that individuals, particularly urban residents, are used to steps but not muddy
trails. Thus, stayig on steps seemed more familiar and positive to participants. Similar to
knowledge, the timing of when participants received the educational message did not
significantly influence their attitudes towards kmpact hiking behaviors. This may be because

paticipants in Group 1 and 2 were not exposed to additional information or situations (e.g.,
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hiking on a muddy trail) that could have changed their attitudes toward hiking through mud or on
steps between the time they received the educational message &ntktthey came to the lab.

The results of this study are consistent with the stathiteide hypothesis (i.e., attitudes
will stay stable over a period of time after viewing/reading an educational message and continue
to influence behaviors), but aretremnsistent with the forgettirgurve hypothesis (i.e., over a
period of time, message recipients will forget the contents of educational message, their altered
attitudes will not remain stable, and their behavior will gradually revert back to what it was
before viewing/reading the educational material). We observed a positive behavioral intention
change by comparing the two treatment groups with the Control group. Along with the
behavioral change, our educational message was able to inform participaritoabmpact
hi king behavior and induce (or reinfofce) par
impact recreation behaviors. Their knowledge levels or attitudes did not decline over a relatively
short time period. However, our study is notdasive in terms of which hypothesis better
explains the effects of timing of educational messaging on behaviors. The time interval of 24 to
72 hours may not be long enough foranylongr m ef fects (i .e., forget!
content, variations in @iudes toward the behavior) to be discernable. However, for natural areas
that accommodate multiay backcountry trips, 24 to 72 hours may still be the best window to
reach visitors prior to their trips. The interesting question of how long the effétastibver a
multiple-day or even multipleveek trip is worth examining.

The effectiveness of the electronic educat
behavioral intentions was encouraging. One reason for the positive effects could be that the
messagsvas abl e to influence participantsod knowl e

time. However, we are not sure if we achieved a certdrtde to persuasion as described by the
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Elaboration Likelihood Modg|Roggenbuck 1992)NVe do not know how much thought

participants put into the contents of the message, thought it was unlikely to be extensive

consi dering student participantsodé typical dai |
arguments about why participants should hike through mud or on steps. In our study, individuals
might not have had strong initial feelings regarding these baisawbich probably contributed

to the change of attitudes. This is supported by the near neutral or moderately positive attitudes
held by participants in the Control group. Moreover, the experiment was conducted in an
educational setting, possibly makingrficipants more receptive to persuasive messages. The
effectiveness of the message may also have been due to the attention participants paid to the
message, particularly, the participants in Group 2 who viewed the message in a controlled
laboratory envirament. Although the experiment administrator did not watch participants

closely as they viewed the message, the presence of the researcher may have led them to pay
more attention to the message. Participants in Group 1 who viewed the message during their o
time and preferred location may also have felt a need to pay carefully attention to the message

since they knew they would be coming to the lab to do tasks related to the message.

Managerial Implications

This study supported the effectiveness of online visitor education programs. It is worth
noting that creating and delivering an effective and-ge#ligned online educational program is
not an easy undertaking for recreation resource managers. Succekséueducational
programs require extensive planning, programming, and visual design, given they lack the
benefits of personal contact and depend on vi
presented. Once the educational message is deliveradgera have less control compared to

onsite educational programs. Recreation resource managers who are interested in developing
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and deploying online educational programs should strive to make messages visually appealing
and fun. Additionally, managers maged to allocate extra staff time to respond to comments
generated by their online educational materials. Another consideration related to online
educational programs is the potential burden they pose on visitors to take the time to engage in
the educatinal program (similarly to the public time burden involved in participating in

surveys). A well thoughout plan is needed if managers hope to implement communication
strategies that include both online andsite educational materials. Some relevant qolesthat

need to be answered when developing such plans include: How much time does the manager
expect visitors to devote to the education program? Should the online education become a
requirement for certain types of recreation activities (e.g., backgohiking)? How should
managers protect individualsd privacy in the
able to directly reply to educational messages delivered via email? If they can, who should be
responsible for responding and how could nggma be prepared to manage this increased
demand on their time and resources?

This study used an educational message integrating videos from the Appalachian Trail
Conservancy and carefully crafted follawp st at ement s t o i-impattuence p
recreation behavior, knowledge, and attitudes. Our message focused on a small number of
specific behaviors that have implications for visitor education program development. Commonly
used lowimpact recreation guidelines, such as Leave No Trace principkesgcessarily broad
and applied in multiple contexts. Each principle could be expanded to include multiple
recommendati ons and the fAbesto behavior coul d
(Marion 2014. Such breadth and complexity of lompact recreation behavioral

recommendations present challenges toiloywact recreation education. On one hand, an
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educational message that only focuses on broad principles may compromise the depth of the
materialsand not be able to provide sufficient guidance for individuals to make environmentally
responsible decisions. On the other hand, an educational message focsisedfmbehaviors

may be more effective; previous studies have noted the importance ibicggec educational
message and program developm@mnssix et al, 2009; Brown et al. 2010; Hughegt al. 2009)

This study demonstrated the benefits spacific educational message, including a clear theme

that facilitated understanding and retention.

Limitations and Future Research

In this study, we simulated a personal hiking situation and did not take social norms or
group interactions into considem@ti. The effects of social norms and group andidelfitity on
behavior and attitudes change have been well documented ingeyablogy(Bohner and
Dickel 2011; D. T. Miller and Prentice 201&hd outdoor recreation studi@ialdini et al. 2006;
Widnerand Roggenbuck 2000yuture research should assess group interactions in terms of
complying with lowimpact recreation recommendations by differentiating the type of
educational messages recreationists receive. Second, despite our best efforigimgrecr
participants, this study did not attain the desired sample size. Caution should be used when
generalizing the results to larger populations. However, the sample compliance rates and
estimated coefficients are still informative.

The third limitationis related to social desirability. It is a common concern that
participants report intent to engage in desirable behavior, while they would not do so outside the
context of a study. There have been mixed findings about howegpelfted recreation behavio
mat ches i ndivi detl2606 Paaketal2@08; Régeds a awvsog 2009)

Unable to observe participantsd actual hi ki ng
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several &ps to reduce the influence of social desirability. First, we told participants this study
was not a test or an evaluation and that they were not being graded based on their responses.
Most participants responded to this instruction by smiling or nodduggesting an
understanding that the study was focused on their actual behavioral intentions. Second, once the
lab task started, the researcher moved to the side of the display facing the opposite direction from
the screen to avoid participants feelingeted while they indicated their intended hiking
behaviors (Appendik). Participants rarely talked during the drawing task, suggesting they felt
no need to justify their choices to the researcher.

Compared to previous lewnpact recreation research, teisidy employed substantial
i mprovements in design for understanding recrtr
behavioral intentions were measured through participants actually drawing their hiking routes on
large format digital photographs rathiean simply asking them to report whether they would
hike in the center, on the edge, or off the trail. Participants did not need to have the same ability
to distinguish trail centers, edges, or-wil to report their intended hiking route. Their drags
were blind coded by a trail expert, which we believe increased the consistency and validity of
our behavioral intention measures. Some participants commented that the experimental task was
fun and easy. Additionally, the use of semantic differentalescfor attitudes was an
improvement over most past approaches that only focused on the cognitive component of
attitudes. The six pairs of anchor words captured the affective components of attitudes and
provided deeper understanding of the miatieted ature of attitudes toward lewnpact hiking
behaviors. Additionally, the experiment was administered by the same researcher for all

participants which eliminated variance introduced by experiment administrators. The pilot test of
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experimental proceduresaascripts was found to be instrumental in refining the data collection
protocols as well as measurement item development.

There are many opportunities to expand and advance this line of inquiry. With larger
samples, studies could be expanded to inclulder gitsychological factors such as personal
norms, environmental attitudes, and place attachment. The influence of the differential timing of
educational messages could be more fully understood by examining longer time intervals. More
importantly, other remsarch questions could be posed beyond those used for our study. The first
potential question is how the complexity of the message influences the retention of a behavioral
change effort. Lowmpact recreation education programs are diverse in how mucmiation
they provide to visitors (e.g., a sign versus an interpretive film). The complexity of a message
may influence its effects through the mediating influence of attention (e.g., the more complex a
message is, the less attention a recipient might giitg tand comprehension (e.g., the more
complex a message is, the less likely a recipient may be able to comprehend it). Research on this
guestion could help in designing weklanced messages. Another question is whether a
traditional educational conterakes participants more receptive to educational messages.
Changing participant populations from students to prospective hikers would be one way to
address this question. Researchers could also consider recruiting student participants through
avenues oter than classrooms, such as student outdoor organizations or special events and using
undergraduate recruiters to make participation feel less acaderudalhyed. It would also be
useful to examine how attention influences individual receptivity teitopact recreation
educational messages. A larger sample of prospective hikers who view the message on their own
may reveal individual differences in attention levels and whether they might respond to the

messages differently. It is also important for feturork to implement fieldbased studies to test
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the effects of online educational programs such as the one we used in this study or the Leave No

Trace online awareness programs on observed hiking behaviors.

Conclusions

We found an electronic educational message using video and written statements
significantly i mproved participantsd knowl edg
through muddy and wet trails and stay on steps rather than walk around tekort Ame
difference between the educational message and the behavior measurement (e.g., 24 to 72 hours)
did not change the effects of the educational message on knowledge, attitudes, and behavioral
intentions. It is our hope that this study and relateesan the future will assist natural resource
managers and researchers in their efforts to provide high quality outdoor recreation opportunities

while protecting the natural resources updnch those opportunities depend.
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Table 4.1. Participants' profile.

Frequency %
Gender
Female 29 61.7
Male 18 38.3
Race®
American Indian or Alaskan Nativ 1 2.1
Asian American 1 2.1
Black or African American 1 2.1
Native Hawaiian or other Paciflslander 0 0
White 44 93.6
Other” 3 6.3
Age’
Under 20 5 10.6
20-24 38 80.8
25-30 1 2.1
Over 30 2 4.3
College major
PRTM-Program Managemer 16 34.0
PRTM-Park and Natural Resourt 8 17.0
Professional Golf Manageme 5 10.6
PRTM-Tourismand Commercial Manageme 4 8.5
Other® 5 10.6
Biology, environmental scienc 4 8.5
Undecided 3 6.4
Business 2 4.3
Hiking frequency
Never 2 4.3
1-5 times a yeal 24 51.1
6-10 times a yea 6 12.8
More than 10 times a ye: 15 31.9
Previous A.Texperience
Yeshiked on the A.T. befort 17 36.2
No 27 57.4
Not sure 3 6.4
#Some participants identified themselves with multiple racial groups.
" Ot hero for race included Greek, Mi ddl e Eastern,
“One participant did not report his or her age.
‘0t hero for college major included Ani mal Science

and Nutrition(n = 1). One participant did not specify the major.
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Table 42. Compliance rates with lowimpact hiking recommendations by group and photos.

Overall TC1 TC 2 TC3 TC4 TC5 TC6 TC7

All 64.7 75.6 63.0 56.5 40.4 89.1 53.2 76.1
Groupl 68.8 82.4 55.6 66.7 33.3 88.9 66.7 88.9
Group2  78.0 81.3 80.0 75.0 68.8 93.3 68.8 80.0
Control 42.7 58.3 53.8 16.7 15.4 84.6 15.4 53.8

Note.TC: trail condition. Trail conditions 1 through 4 are muddy and wet trails. Trail conditions 5 and 6
are trails with steps.
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Table 43. Percentage of individuals who correctly identified three, two, or one knowledge

item from post-survey data.

Number of Correctly Identified Items

Three Two One
Overall 46.8 31.9 21.3
Groupl 61.1 27.8 111
Group?2 56.2 43.8 0.0

Control 15.4 23.1 61.5




Table44.Par ti ci pantsbo

items from postsurvey data.

138

sel ect i-suraey laygroup ara knpwledget e s

Overall Item 1 Item 2 Item 3
Overall 75.2 74.5 95.7 55.3
Groupl 83.3 83.3 94.4 72.2
Group2 85.4 100.0 93.8 62.5
Control 51.3 30.8 100.0 231

Note.The selection accuracy rate is calculated as the total proportion of knowledge items correctly
identified as lowimpact hiking behaviors from the total number of knowledge items presented.

f

r
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Table 45. Participants6 selection accur/posty r ates

surveys.
Presurvey Postsurvey
Group 1 81.5 83.3
Group 2 77.1 85.4

Note.The selection accuracy rate is calculated as the total proportion of knowledge items correctly
identified as lowimpact recreation behavior from the total number of knowledge items presented.
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Table 46. Descriptivestatistics of attitudes toward walking through any puddles, mud, or

rugged spots on the trail, rather than walking around them from postsurvey data.

Frequency Mean SD Median
3 2 1 0 -1 -2 -3
Good 11 12 6 7 0 Bad 1.0 17
Wise 18 6 4 0 Foolish 1.2 1.9 2
Pleasant 4 6 5 8 11 11 2 Unpleasant -0.2 1.7 -1
Easy 9 10 9 10 5 1 Hard 0.9 1.6
Convenient 4 7 11 7 10 2 Tiresome 0.2 1.7
Necessary 18 8 9 3 3 3 3 Notnecessary 1.3 1.9
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Table 4.7. Descriptive statistics of attitudes toward walking on wood or rock steps rather

than around them from postsurvey data.

Frequency Mean SD Median
3 2 1 0 -1 -2 -3
Good 30 10 5 1 0 O 1 Bad 24 11 3
Wise 29 7 7 3 0 0 1 Foolish 2.2 1.2 3
Pleasant 22 12 5 4 3 1 0 Unpleasant 1.9 1.4 2
Easy 17 14 5 7 2 2 0 Hardd 1.7 1.4 2
Convenient20 15 3 6 3 0 0 Tiresome 1.9 1.3 2
Necessary 27 10 4 4 1 0 1 Notnecessary 2.1 1.3 3
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Table 48. Comparisons of attitudes toward walking through any puddles, mud, or rugged

spots on the trail, rather than walking around them among three groups from possurvey

data.
Groupl Group2  Control

Mean Mean Mean F-value p-value
Good - Bad 1.4° 1.6° -0.2% 6.41 0.0036
Wise - Foolish 2.1° 1.4° -0.3% 7.82 0.0012
Pleasant - Unpleasant -0.2 0.5°% -1.2°2 3.73 0.0320
Easy - Hard 1.1 1.1 0.3 1.21 0.3082
Convenient - Tiresome -0.1 0.8 -0.2 1.82 0.1735
Necessary - Not necessary 1.82 2.1° -0.4% 9.86 0.0003

Note.Means with same letter superscripts are significantly different at the 0.05 level.
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Table 49. Means of attitudes toward walking through anypuddles, mud or rugged spots on

the trail, rather than walking around them by pre-/post surveys and experimental groups.

Group 1 Group 2
Pre Post t-value Pre Post  t-value
Good - Bad 1.1 14 -1.14 1.9 1.6 0.56
Wise - Foolish 1.7 2.1 -1.69 1.9 1.4 1.65
Pleasant - Unpleasant -0.4 -0.2 -1.23 0.1 0.5 -1.69
Easy - Hard 0.6 1.1 -1.49 1.0 1.1 -0.32
Convenient - Tiresome 0.2 -0.1 0.74 0.8 0.8 0.00
Necessary - Notnecessary 1.6 1.8 -0.55 2.1 2.1 0.29

Note.Presurvey (Pre) attitudes were measuaftér the educational message. Psstvey (Post) attitudes
were measuredfterthe experiment.



Table 410. Comparison of attitudes toward walking on wood or rock steps rather than

around them among the two treatment groupsnd the Control group from postsurvey

data.
Groupl Group2  Control

Mean Mean Mean F-value p-value
Good - Bad 2.6 2.5 1.9 1.62 0.2104
Wise - Foolish 2.72 2.3 1.6° 2.96 0.0623
Pleasant - Unpleasant 1.9 2.0 1.8 0.11 0.9004
Easy - Hard 1.8 1.6 1.6 0.10 0.9051
Convenient - Tiresome 1.8 2.2 1.8 0.55 0.5797
Necessary - Notnecessary 2.5 2.3 15 2.19 0.1244

Note.Means withsameetter superscripts amgnificantlydifferent at the 0.05 level.
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Table 411. Means of attitudes toward walking on wood or rock steps rather than around

them by pre-/post surveys and experimental groups.

Group 1 Group 2

Pre Post  t-value Pre Post  t-value
Good - Bad 2.4 2.6 -1.00 2.6 2.5 0.29
Wise - Foolish 2.7 2.7 0.00 1.9 2.3 -1.86
Pleasant - Unpleasant 1.8 1.9 -0.68 2.1 2.0 0.52
Easy - Hard 2.0 1.8 0.85 1.9 1.6 0.79
Convenient - Tiresome 1.9 1.8 0.40 1.4 2.2 -2.55
Necessary - Not necessan 2.3 2.5 -0.94 1.9 2.3 -.1.58
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Please watch the video below and read the information about low impact
hiking behavior on the Appalachian Trail that follows just after the video. After
that, please answer the five questions at the end of this survey.

Travel and Camp on Durable Surfaces 2 — Appalachian Trail |

Travel and Camp on Durable Surfaces

Don't Be That Guy

Appalachian Trail | Leave No Trace

It is important to always stay in the middie of the trail while you are hiking in
heavily used areas like much of the Appalachian Trail. Remember to:

e Walk through any puddles, mud, or rugged spots on the trail, rather than
walk around them. This reduces trail widening and erosion.

e Walk on wood or stone steps rather than around them.

o Avoid walking on the edge of a trail or detouring around obstacles such as
fallen branches to reduce trail widening.

Figure 4.1. Screenshot of the educational message including the video and summary

statements.
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Figure 4.2. Trail photos used in this study. From top left to bottom right are trail
conditions 1 through 7. Trail conditions 1 through 4 depicted muddy and wet trails. Trail

conditions 5 through 7 depicted steep rails witlsteps.
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CHAPTER 5: CONCLUSION

In this dissertation, | examined the behavioral phenomenon efhpact recreation behavior
through three separate but related studies. The first study, an integrated literature review, reviewed the
diversity of theoriegnd sociapsychological constructs that have been used to study compliance with
low-impact recreation behavioral recommendations. This review allowed me to identify several
opportunities to advance recreation research through the use of a-clepenrtenand temporal
dynamic approach. The second study, a survey ofdohngst ance hi ker sémpaco mpl i ance
recreation behavioral recommendations, examined an often omitted factorimpaat recreation
research values. Results from this study ingped our theoreticallyand empiricallygrounded
understanding of exactly which values are most strongly correlated wiimpact recreation behavior.

The final study, a lalbased experiment, tested the effects of timing of educational messaging on
complance with lowimpact recreation behavioral recommendations. The relatively strict controls offered
by the lab setting provided an ideal venue to test whether educational messaging has the ability to
influence compliance with losimpact recreation behavirrecommendations after the message is
received by recreationists; the data suggest it can. This final chapter attempts to integrate the findings
from the three studies to explain why individuals comply with low impact recreation behavioral
recommendatianor not and how to influence individual recreation behaviors. Implications for future

research and management are also discussed.

Reasons for Compliance and Noi€ompliance
A large body of lowimpact recreation research has focused on how gu&yahologcal
constructs deter mi ne i fAnpacwréceratianlbehdvioral ceoominendationse wi t h
Often, these studies assume that how individuals think and feel influences how they will act. Through the
integrated literature review, | identified Sbciatpsychological constructs that have been used as

predictors of compliance/nesompliance with lowimpact recreation behavioral recommendations such
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as attitudes toward specific behaviors, subjective norms, knowledge, environmental worldview and
recration specialization. The construct of attitudes toward specific behaviors was studied most often. The
findings from the survey and experimental studies supported the important influence of attitudes toward
specific behaviors on actual behavioral compléawith low-impact recreation behavioral
recommendations. In the survey study, attitudes toward foumhpact recreation recommendations (i.e.,
fidig a 6écatholed to dispose of your human waste w
previouslyus d campsites when you campo, Ause a bear can
itemso; and fAhang your food and other smell abl e i
measures than other constructs including values, and attitudes towalpfect/concept. In four predictive
models (valued attitudes toward the behavigr compliance with low impact recreation
recommendations), the coefficients of attitudes toward specific behaviors were larger than 0.3. In the
experimental study, a signifint change in attitudes toward walking through puddles, mud, and rugged
spots on trails, accompanied the changes in the measures of behavior. Although the results do not
demonstrate causal effects of specific attitudes on behavioral compliance, thest autjgse
relationship between attitudes toward a specific behavior and the actual behavior compared to other
sociakpsychological factors tested in this dissertation (i.e., values, attitude toward an object and attitudes
toward a concept).

Given the strng, and consistent influence of attitudes on behavioral compliance, do values
matter? The results from the survey study suggest that, yes they do matter, to some degree.
Recreationistsd values did direct|throughntfel uence at't
mediation of other attitudinal factors. The results did not support the chain effect model oalues
specific attitudes toward an objekt attitudes toward a concefyt attitudes toward specific behaviors.
However, the effects of values otitaides towards specific behavior was not strong or consistent across
all of four recreation recommendations. In the vafuagtitudes toward specific behavipactual
behavior models, the coefficients of values types in predicting attitudes were low8r3h@he analyses

also revealed a weak but inconsistent relationship between values and compliance-ymtp&oiv
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behavioral recommendations. This contradicts my assumption that values is the prime social
psychological factor accounting for individualféifences in their compliance with low impact recreation
behavioral recommendations. Not finding a strong direct relationship between values and compliance
with low-impact recreation behavioral recommendations could relate to the particular sample bused. F
example, Appalachian Trail long distance hikers may have unique characteristics. Additionally, only half
of the individuals in the sampling frame responded to the survey. It may also relate to the use of self
reported behavior measures. However, mogoitantly, it suggests there is danger in attributing non

compliance withlowi mpact recreation behavioral recommendat i

Behavioral Change Interventions

The integrated literature review of the first study revealed géa#ectiveness of educational
interventions in influencing compliance with lampact recreation behavioral recommendations. The
experimental study found a short delay (between 24 and 72 hours) between the educational message and
behavioral compliance msurement did not reduce the effectiveness of the message. These finding are
encouraging. However, they should be further test
behaviors (as opposed to their intended behaviors).

What is of more interé¢s is the difference between practlu#sed and theotlyased behavioral
change interventions and the opportunities to integrate the two approaches. In the integrated literature
review | coded behavior change interventions as either themgd (i.e., thasthat explicitly reported
how theories were used to develop the interventions) or prdised, and found practibased
interventions were able to promote compliance with-iimpact recreation behavior more often than
theorybased interventions. As agponse, | developed the educational message used in-theeskab
study by utilizing existing educational materials and theories to optimize the effectiveness of the
educational materials from a temporaflynamic perspective. Specifically, | conceptuatdizhe responses
of socialpsychological constructs to persuasive messages using the information processing paradigm.

Before designing the intervention, | deliberated its interactions with key gasgiahological mechanisms
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(e.g., attention, comprehensjand agreement) at every step of the process for individuals receiving the
educational message and attempted to make the mes
knowledge towards compliance (the critical sepigychological factors which litetare suggests are

important for developing effective educational messaging). This approach demonstrates that anactice

theorybased interventions can be integrated using a temggnalmic framework.

Theory-based Research Approach

In this dissertation, applied two approaches to conduct thebaged empirical studies. The
second study tested theegyounded prediction models explaining the compliance with low impact
recreation recommendations using values and attitudinal factors. The third studyeekeafféots of
behavioral change interventions on behavior and spsiathological factors. The integrated review
documented in the first paper describedphegliction model studiess using a twghrase study
approach. The two phrases are the squsgthological factors leading to actual behavior. Dedavioral
change studiegsed a threphrase study approach. To employ this approach, researchers introduce an
intervention between socipbychological factors and behaviors resulting in three phrastal Gociat
psychological factorgy, postintervention sociapsychological factorg, behavior). Through using both
approaches, | was able to generate informative results in this dissertation.

However, it is worth noting that there are some limitationsifipdo the twoephrase approach
when it comes to predicting complex lémipact recreation behavior. The first study found that for
majority of studies using twphrase approach, the proportions of variances explained by the social
psychological models fiin the range of 15.0% to 37.95%. The va#luattitude#y behavior models
fitted with the second study explained 10.9% to 26.4% of the variance in the measures of compliance with
low impact recreation behavioral recommendation. Based on the goad+gsadices, the
valueh attitudes?h, behavior models fit the observed data acceptably, but were far from fully representing
the data. Adding more socipsychological factors such as place attachment and recreation specialization

might have improved the perform@mof the prediction model. Even so, the results about what values
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influence behaviors and attitudes and in which ways may still not turn out as expected, pointing to another
limitation of the twephrase approach. In the second study, value types in@nilistorrelated with

compliance with low impact recreation behavioral recommendations. Some of the results even
contradicted the hypotheses. For example, the value tydedufnisnpositively correlated with the

attitudes toward compliance with low impaetreation behavioral recommendations. The hypotheses

were grounded on welksted theories and other empirical studies. The study design, including
guestionnaire development and survey implementation, used common practices in survey studies such as
usingwel-e st abl i shed measurement scales and Dill mands
data are needed to explain why the results of the second study were surprising. It does suggest that single
two-phrase model studies may be good at confirrttiegretical hypotheses, but lack the ability to

explain contradicting findings. With limited resources to conduct research, these limitations of-the two
phrase approach are worth serious consideration when selecting research approaches to examine low
impact recreation behavior.

In addition to carefully selecting research approaches, outdoor recreation researchers should
constantly consider and refine the ethical grounding of low impact recreation research. Should science be
usedtochange n di v i daviad? ¥idat ibtleeldifference between manipulating and influencing
another human being? Do we need stronger oversight to assure ethical approaches that are used in
influencing individual behaviors? An important goal of {ampact recreation behavior resea s to find
more effective and efficient ways to influencing individual behaviors. However, there is a fine line
between influencing people to behave appropriately while providing them with the unique freedom many
people seek in outdoor recreatidwioore & Driver, 2005) Changing behaviors should not be the sole or
even the ultimate goal for low impact recreation research. The research community is often established in
well-accepted social norms. However, for indivatitesearchers, a constant check of research ethics is as
relevant as the quality of the research for the line of research eémjoct recreation behavior. It is

important for social scientists to improve the ability of individuals to havedugtity recreation
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experiences through a better understanding of how values, attitudes and educational messaging can be

used to promote more environmentai®sponsible recreation behavior.

Managerial Implications
Through the integrated literature review documeimetie first study, | identified a variety of
ways in which researchers have framed the concept aeifipact recreation behaviors, such as
responsible recreation behavior, ecological recreation behavior, Leave No Trace behavior and compliant
behavior, incontrast to vandalism and depreciative recreation behavior. These phrases reflect various
views of visitor behavior and visitor use management. The terms or phrases such as vandalism,
depreciative recreation behavior and responsible recreation behalit@aténsome visitor behaviors are
good while others arbad Such judgments are sometimes based on inferences of individual intentions.
Are they behave responsibly when they recreate? Do they appreciate the natural resources? There is often
a sense of mat standards applied to how individuals recreate. On the other hand, the phrase of low
impact recreation behavior focuses on the consequences behind how individuals recreate. Often experts or
natural resource managers identify the need for behavioral el@sgd on relevant research and/or a
Abehthesdened understanding of issues facing the re
The various views of visitor behavior and visitor use have implications for natural resource
management. It is important for natural resoumamagers to consider the power dynamic in deciding
which behaviors at recreation settings are acceptable. Public agencies certainly have authority and
expertise in terms of natural resource protection. However, an expectation of visitors simply deferring t
the authority is not feasible or ethical in a democratic society. In reality, visitors can choose to accept or
not accept the agenciesd6 authority and expertise.

education and visitor use managemé&ngé b ui |l ding trust and support amo.l

=13

cautions should be used to avoid the mindset of

relationship is vital in preventing conflict.
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Moreover, visitors to natural areas sholbkdconsidered as collaborators in protecting natural
resources, rather than the problem. Most visitors to natural areas do value natural résnapfess
Andereck, 2004; Vande Kamp, Johnson, & Sewaringen, 1884)example, my second study found
caring for the nature was valued the mosirgity among Appalachian Trail long distance hikers,
followed by learning things and improving abilities, and making own decisions. An iopented view
of the visitor behavior may be more constructive in visit@nager relationship than an intention
oriented view. Focusing on the impact of visitor behaviors is not denying that some individuals hold
views and priorities drastically in opposition to natural resource conservation. However, it sets a tone of
collaboration between natural resource managets/aitors which would influence how natural resource
managers interact with visitors. The partnership and collaborative traditions between public and natural
resource management agencies have been powerful forces for the conservation of U.S. pualid lands
water for over a century. It has the potential to improving resources and recreation experiences and help

managers with their dual mandate of protecting resources and provide recreation opportunities.
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Appendix A Summary of SociatPsychological Factors Studied in less thanwo Prediction
Model Study for Chapter Two

Table Al. Sociegpsychological factors conceptualized as predictors of compliance/non
compliance with lowimpact recreation behavioral recommendations in less than two studies.

Number Number As Direct As Indirect

Factors Examined Previous Research of of Effect Effect
Articles Models S N.S. S N.S.

Marine conservation  Jett 2007 1 1 1

attitudes

Perceived effectivenes: Lawhon 2013 1 12 10 2

Past behavior Serenari et al. 2012 1 3 3

Cognition ofcultural Zhang etal. 2015 1 6 6

landscape experience

Emotion of Zhang etal. 2015 1 6 5 1

environmental
conservation

Cognition of natural Zhang etal. 2015 1 6 5 1
landscape experience
Concerns about the Kim 2012 1 2 2
behavior
Perception of Alessa et al. 2003 1 1 1
ecosystem health
Consumptive Oh and Ditton 2008 1 1 1
orientation
Biospheriealtruistic Van Riper and Kyle 1 1 1
values 2014
Biospheric values Lee and Jan 2015 1 3 3
Egoistic values Van Riper anKKyle 1 1 1
2014
Environmental Cheng and Wu 201¢ 1 1 1 1
sensitivity
Place affect Ramikissoon etal. 1 2 2
2013
: : Ramikissoon etal. 1 2 2
Social bonding 2013
Affective destination  Chiu et al. 2014 1 1 1
image
Cognitive destination Chiu et al. 2014 1 1 1 1
image
Perceived value Chiu et al. 2014 1 1 1
Specialization Thapa, etal. 2006 1 4 2 2

behavioral index
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Specialization: affect
index

Thapa, et al. 2006 1

Specialization: recreatior Thapa, et al. 2006 1

index
Recreation experience

Recreation experience:

education

Recreation experience:
experiential engagement
Recreation experience:

Lee and Jan 2015 1
Lee et al. 2015 1

Lee et al. 2015 1

Lee etal. 2015 1

esthetics

Recreation experience: Lee et al. 2015 1

escapism

Selfreported compliance Jett 2007 1

Willingness to pay for ~ Oh and Ditton 1

conservation 2008

Activity -general Oh and Ditton 1

preference 2008

Activity -specific Oh and Ditton 1

preference 2008

Acquire new beliefs qufredo and 1
Bright 1991

: : Manfredo and 1

Change prior beliefs Bright 1991
Manfredo and 1

Thought generated Bright 1991

. Manfredo and 1

Sourcecredibility Bright 1991

Prior knowledge qufredo and 1
Bright 1991

Status in social group qufredo and 1
Bright 1991

Need for cognition qufredo and 1
Bright 1991

Direct experience qufredo and 1
Bright 1991
Manfredo and 1

Topic involvement

Bright 1991

3
1
1
1
1
1
1
1
1
1
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Appendix B Survey Instrument One for Chapter Three
This instrument is for participants who voluntarily registered their completed hike

through Appalachian Trail Conservancy in 2014 and 2015.
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Cover Letter

NC STATE UNIVERSITY

2016 Appalachian Trail Long Distance
Hiker Survey

Hello 2000-Miler,

Congratulations again on completing the A.T. and thank you for agreeing to
participate in this study about A.T. long distance hikers’ experiences and
attitudes. The purpose of this study is to gain a better understanding of what
A.T. long distance hikers, including you, experienced on the trail. The results of
this study will help resource managers from the Appalachian Trail Conservancy
(ATC), their agency partners, and the 31 A.T. maintaining clubs develop
strategies to more effectively care for the A.T. and support future visitors.

We value your opinicns and your privacy. All your responses are anonymous and
confidential and results will only be reported as summaries, without any
identifying information. Your email address will not be shared with anyone and
we will delete it upon completion of our study. Your participation in this study is
completely voluntary. Although your responses are very important to us, you
may choose to withdraw at any time or not answer particular guestions.

If you have any questions or comments about this study, please contact us at
tguo@ncsu.edu or (919)515-3698.

Sincerely,

Tian Guo, Ph.D. Candidate
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///7
Roger L. Moore, Ph.D.
North Carolina State University

Section 1 Information about Most Recent Thru- or Section Hike of the A.T.

Section 1 Your Most Recent Thru- or Section Hike of the
Appalachian Trail (A.T.)

First, we would like to learn a bit about your most recent thru-or section hike of
the AT

In what year was your most recent completion of the entire 2,190 miles of the
AT?

2014
2015

IOther (Please specify)
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Did you complete the entire A.T. that time by:

Thru-hiking
Section hiking

In which direction did you thru-hike the A.T.?

Northbound
Southbound
Flip-flop

IOther (Please specify)

What year did you hike the first section of this section hike?

L 1

Did you sign the A.T. register at the visitor center at Amicalola Falls State Park in
Georgia?

Yes

No

Did you sign the A.T. register at the top of Springer Mountain?

Yes

No
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What was your level of backcountry experience before your most recent A.T.

thru- or section hiking trip?

Novice Expert

Section 2 Attitudes toward the A.T.

Section 2 Attitudes toward the Appalachian Trail (A.T.)

Now, we would like to know how you feel about the A.T. in general .

In general, my attitude toward the A.T. is:

Favorable Unfavorable
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Please indicate how you feel about the A.T. by checking one response for each
of the following pairs of descriptions.

The AT.is...
Natural O OO OO 0O O Aarificial
Unique OO O OO O O common
Wilderness-like DO O OO O O Umbanlike
gust QO O Q0 O Nogy
Safe from crime OO 0O OO O O Uunsafefromcrime
Scenic O OO OO O O |Uunattractive

On a scale of 1to 10, with 1 being completely dissatisfied and 10 being
completely satisfied, how satisfied were you with your most recent A.T. thru- or
section hiking trip?

[ -]

Section 3 Recreation Behaviors and Attitudes
Section 3 Recreation Behaviors and Attitudes

Now, we would like to know a little more about what you did during your most
recent A.T. thru- or section hiking trip. Remember, all your answers are
anonymous and confidential. Please think about your time on the A.T. during
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your most recent thru- or section hiking trip when responding to each
question.

On that trip, how many nights did you spend in the backcountry (i.e,, staying at
shelters or camping)?

[ ]

On that trip, how many nights did you spend off the A.T. (e.g., in nearby towns)?

L]

On that trip, how frequently did you carry out all of your own litter?

Always

Most of the Time
Sometimes
Rarely

Never
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On that trip, how frequently did you carry out all the litter you found even if
others left it before you?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you wash yourself and dishes at least 200 feet
away from all streams and the other bodies of water?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you collect any rocks, plants or other natural
items to keep?

Always

Most of the Time
Sometimes
Rarely

Never
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On that trip, how frequently did you collect any cultural artifacts to keep?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you write your name on, draw on, or carve on
any trees, shelters or other natural or man-made surfaces?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you build a campfire?

Always

Most of the Time
Sometimes
Rarely

Never



167

Qualtrics Survey Software https://llogin.qualtrics.com/Control Panel/Ajax.php?action=GetS...

On that trip, how frequently did you construct a new fire ring?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you remove limbs from a live or dead tree to
use as firewood”?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you scatter your campfire ashes prior to leaving
your campsite?

Always

Most of the Time
Sometimes
Rarely

Never
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On that trip, how frequently did you short-cut switchbacks?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you camp on previously used campsites when
you camped?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you use a bear canister to store your food and
other smellable items?

Always

Most of the Time
Sometimes
Rarely

Never
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On that trip, how frequently did you hang your food and other smellable items?

Always

Most of the Time
Sometimes
Rarely

Never

On that trip, how frequently did you dig a "cathole" to dispose of your human
waste when a privie/outhouse was unavailable?

Always

Most of the Time
Sometimes
Rarely

Never

How deep did you usually dig your cathole (in inches)?
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What tools did you use to dig your catholes? (Please select all that apply)

Trowel

Boot

Sticks
Trekking poles

Tent stake or snow stake

|Other (Please specify)

Please indicate how you feel about the following behaviors on the A.T. by
checking one response for each of the following questions:

Using catholes when privies/outhouses are not available is...

Good ) €] ) O Bad

Wise L) i) O ( Foolish
Pleasant : Unpleasant

Easy ( ‘ ¢, L) i ) Hard

Convenient O O 0O O « Tiresome



171

Qualtrics Survey Software https://login.qualtrics.com/Control Panel/Ajax.php?action=GetS...

Camping only on previously used campsites is...

Good
Wise
Pleasant
Easy

Convenient

Using a bear canister to store your food and other smellable items is...

Good
Wise
Pleasant
Easy

Convenient

Bad
Foolish
Unpleasant
Hard

Tiresome

Bad
Foolish
Unpleasant
Hard

Tiresome
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Hanging your food and other smellable items is...

Good
Wise
Pleasant
Easy

Convenient

Section 4 Attitudes toward Leave No Trace Principles

Bad
Foolish
Unpleasant
Hard

Tiresome

Section 4 Attitudes toward Leave No Trace Principles

We are also interested in how you feel about the seven Leave No Trace

principles. They are:
1. Plan ahead and prepare
2. Travel and camp on durable surfaces
3. Dispose of waste properly
4. Leave what you find
5. Minimize campfire impacts
6. Respect wildlife
7. Be considerate of other visitors
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How would you rate your knowledge of Leave No Trace outdoor skills and
practices?

I've never heard of them before this survey
Novice

Intermediate

Advanced

Expert

In general, what is your attitude toward following the Leave No Trace principles
when hiking onthe AT. ?

Favorable ) ) U , C Unfavorable

Please indicate how you feel about following the Leave No Trace principles

when hiking on the A.T.:

Following the Leave No
Trace principles while on

the AT is...
Good g ) ) Bad
wise O OOO D) Foolish
Pleasant & ) Unpleasant
Easy &) 4 ) ) (O Hard

Convenient C ‘ ) O Tiresome
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To what degree did you feel personally obligated to follow the Leave No Trace
principles when you were on the A T.?

Not obligated at all

A little obligated
Somewhat obligated
Very obligated
Completely obligated

To what degree did you feel that following the Leave No Trace principles
detracted from your enjoyment during your most recent A.T. thru- or section
hiking trip?

It didn't detract at all

It detracted a little bit

It was somewhat detracting
It was very detracting

Completely detracting



175

Qualtrics Survey Software https://login.qualtrics.com/Control Panel/Ajax. php?action=GetS...

Which of the following education programs had you participated in prior to your
most recent A.T. thru- or section hiking trip? (Please select all that apply)

Leave No Trace Awareness workshop

Leave No Trace on-line awareness course

Leave No Trace Trainer Course

Leave No Trace Master Educator Course

Project WILD Program

National Outdoor Leadership School (NOLS) course

Outward Bound Course

IOther (Please list)

None of the above

Did you see any Leave No Trace informational materials during your most recent
A.T. thru- or section hiking trip? (Please select all that apply)

No

Yes, | saw trailnead signage

Yes, | saw signs/posters in shelters

Yes, on the hang tag | received when | registered my thru-hike

Yes | saw Leave No Trace materials in other locations (Please describe)

Do you have any more comments you want to add about Leave No Trace
principles on the A T.?
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Section 5 Values

Section 5 Values

Now, we would like to know a little more about how you value various things in
your life. Below are 57 portraits of a person's goals, aspirations, or wishes.
Please indicate how much like you is the person.

To begin, please help us personalize the description wording for you. We simply
want to be able to match the pronoun in each portrait to your preference.

What is the gender you identified with?

Male

Female

If you prefer, we can specify your gender descriptor as any other you might prefer (Please
Ibpecify)

Prefer not to disclose

These page timer metrics will not be displayed to the recipient.
First Click: 0 seconds

Last Click: 0 seconds

Page Submit: 0 seconds

Click Count: O clicks



Qualtrics Survey Software

How much like you is this person?

Definitely
not me

Being very
successful is
important to him

He wants people to
admire his
achievement.

He avoids anything
that might
endanger his
safety

His personal
security is
extremely
important to him

Itis important to
him to live in
secure
surroundings

It is important to
him that his
country protects
itself against all
threats

He wants the state
to be strong so it
can defend its
citizens

Having order and
stability in society

Note.The rest 39 value items could be found in Chapter 3 Table 3 Descriptive of

respondents values

177

https://login.qualtrics.com/Control Panel/Ajax.php?action=GetS...

Hard to
say

Somewhat
like me

Totally me
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Section 6 Voluntary Thru-Hiker Registration System

Section 6 A.T. Thru-hiker Registration System

For the 2015 season, the Appalachian Trail Conservancy (ATC) developed (and
is now refining) an on-line Voluntary Thru-hiker Registration System to help
prospective long distance A.T. hikers share their itineraries with other overnight
hikers and plan their itineraries in order to avoid the social and ecological
impacts of overcrowding. We'd like to get your input on the Thru-hiker
Registration System.

Did you register your planned thru-hike start date on the Thru-hiker Registration
System?

Yes

No

Where did you first learn about the Thru-hiker Registration System?

On the ATC website
From social media (e.g., Facebook pages, twitter)
From guide books

From other thru-hikers

IOther (Please list)
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What was your chief motivation for using the Thru-hiker Registration System?

(Please select all that apply)

| was concerned about possible crowding along the A.T.

A friend recommended it.

| followed the suggestion on the ATC website.

| thought it was the right thing to do.

|Other (Please list)

Please indicate how you felt about using the Thru-hiker Registration System?

Easy
Understandable
Not time consuming

Worth it

ATC's Thru-hiker
Registration System was...

Arduous
Difficult to understand
Time consuming

Not worth it

Did your first preferred start date show as "full" on the registration system?

Yes
No

| do not recall
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Did you change your proposed start date to one that was not "full"?

Yes
No

| do not recall

How much time did you spend online to register your starting date and location?
(In minutes)

[ ]

If you would have needed to take a Leave No Trace online awareness course as
a pre-requisite to register, how much time would you have been willing to take to
finish the online course? (In minutes)

L]

Did you start on the date you registered for?

Yes

No

Did you start at the place you registered for?

Yes

No
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After your registration, did you receive a green plastic hang tag with Leave No
Trace information on it from ATC ?

Yes

No

Did you like the hang tag?

Yes

No

Is there anything you want to add about what you liked or didn't like about the
hang tag or information?

Did you display your hang tag when you started?

Yes

No
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What were the reasons behind choosing not to display it? (Please select all that
apply)

| didn't like it

| didn't have anything to attach it to my pack with

No compelling reason to display it

| didn't know what it was for

| didn't think it would be durable enough to last for the whole trip

Other (Please list)

For what percentage of your most recent A.T. thru- or section hiking trip did you
have it displayed?

L]

How did people on the Trail generally react to your hang tag?

Positively
Neutrally
Negatively
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How did people in towns generally react to your hang tag?

Positively
Neutrally
Negatively

Did you know about the Thru-hiker Registration System before your most recent
A.T. thru- or section hiking?

Yes

No

Would you please tell us why you did not register your trip?

ATC is updating and expanding the Thru-hiker Registration System into an A.T.
overnight hiker registration system to help hikers choose less crowded dates to
start their hikes. ATC would like to make the registration system as user friendly
as possible and would appreciate your input.

How much time would you be willing to spend online to register your starting
date and location? (In minutes)

]
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