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EXECUTIVE SUMMARY: Heavy recreational visitation within pro-
tected natural areas has resulted in many ecological impacts. Many of these
impacts may be avoided or minimized through adoption of low-impact
hiking and camping practices. Although “No Trace” messages have been
promoted in public lands since the 1970s, few studies have documented
the reception and effectiveness of these messages. The U.S. Leave No
Trace Center for Outdoor Ethics develops and promotes two-day Trainer
courses that teach Leave No Trace (LNT) skills and ethics to outdoor
professionals, groups, and interested individuals. This study examined the
change in knowledge, ethics, and behavior of LNT Trainer course partici-
pants. The respondents were a convenience sample of participants in
Trainer courses offered from April through August 2003. Trainer course
instructors administered pre-course and post-course questionnaires to
their participants, and we contacted participants individually with a follow-
up questionnaire 4 months after completion of their course. Scores for each
of the sections increased immediately following the course, and decreased
slightly over the 4 months following the course. Overall, more than half of
the knowledge and behavior items, and half of the ethics items, showed
significant improvement from pre-course measures to the follow-up. Age,
reported LNT experience, and backpacking experience affected the par-
ticipants’ pre-course knowledge and behavior scores. Younger, less expe-
rienced respondents also showed a greater improvement in behavior
following the course. Trainer course participants also shared their LNT
skills and ethics with others both formally and informally. In summary, the
LNT Trainer course was successful in increasing participants’ knowledge,
ethics, and behavior, which they then shared with others. Since many low-
impact skills taught in the LNT curriculum are supported by scientific
research, LNT educational programs have the potential to effectively
minimize the environmental impacts caused by outdoor recreationists.
Research implications for improving LNT training and instruction are
described.
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Introduction

As outdoor recreation grows in popularity, protected natural areas may
suffer from overuse and high impact behaviors. Outdoor visitors engage in
an increasingly diverse array of recreational activities that can degrade both
natural environments and the quality of experiences for other visitors. Many
impacts can be avoided and others minimized if visitors alter their behavior
through the adoption of low-impact practices. The U.S. Leave No Trace
(LNT) program has become an international authority on low-impact skills
and ethics for outdoor activities. Guided by the Leave No Trace Center for
Outdoor Ethics, and with the participation of numerous governmental,
commercial and nonprofit partners, the LNT program has developed
educational literature and courses to encourage adoption of low-impact
skills and ethics for nonmotorized outdoor recreationists. Their curriculum
is supported by scientific studies of visitor impacts, but few studies have
documented the degree to which LNT practitioners gain, retain, or apply
the knowledge, practices, and ethics that are promoted. This study evalu-
ates the efficacy of the two-day LNT Trainer course developed and
authorized by the Center for Outdoor Ethics.

Literature Review

Recreation Resource Impacts
The term recreation ecology describes “the study of ecological inter-

relationships between humans and the environment in recreation/tourism
contexts” (Leung & Marion, 2000). This field of study seeks to protect
natural resources from recreation-related degradation through an en-
hanced understanding of use/impact relationships and the influence of
environmental and managerial factors. Recreation visitation to protected
environments can lead to unacceptable levels of vegetation loss, soil
exposure, soil erosion, tree damage, litter, human waste, and wildlife
disturbance (Leung & Marion, 2000). Similarly, recreation visitation at
popular areas can result in visitor crowding and conflicts (Manning, 1999).
When severe, these impacts compromise management goals by degrading
natural conditions and processes within protected lands and the quality of
recreation experiences.

Impacts to campsites and trails are caused by a variety of factors.
Scientists have examined the numerous visitor and site characteristics that
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affect the amount and severity of resource impacts. For example, campfire-
related impacts such as tree damage and large charcoal-filled fire pits can be
avoided when visitors forgo a campfire or minimized when they collect only
small pieces of dead wood on the ground, build small fires, and burn all
wood to ash (Reid & Marion, 2005). Cole (1995) examined the amount
of impact on campsites used one night versus four nights and found that the
campsites used four nights had less than twice the amount of impact as those
used one night. This and other studies (Cole, 1992; Marion & Cole, 1996)
have described an asymptotic use–impact relationship whereby the majority
of the resource impact occurs with initial and low levels of use, with
diminished amounts of impact associated with further increases in use.
These findings indicate that resource impacts can be minimized by either
dispersing use widely or concentrating use on a limited number of high-use
sites (Leung & Marion, 1999).

Hammitt and Cole (1998) identified group size, activity type, visitor
behavior, and use distribution as the primary factors influencing the
amount of impact. Cole (1992) employed amount of use, vegetation
fragility, vegetation density, and degree to which activities are concentrated
spatially to model and predict impacts on hypothetical campsites. Marion
and Cole (1996) found that grasses and sedges demonstrated significant
resistance and resilience to tramping, while broad-leafed forbs were dam-
aged more easily and recovered more slowly. These findings highlight the
potential importance of altering visitor behavior, for example, by spatially
concentrating trampling activities to resistant vegetation or surfaces to
avoid or minimize resource impacts. Similarly, experiential qualities can be
improved when recreationists take breaks or camp away from trails and
other campsites, are courteous to other visitors, and visit in smaller groups
(Manning, 1999).

Recreation impacts are a result of the interaction between ecological
site characteristics and visitor behaviors. Studies limited to resource condi-
tions may be insufficient for understanding and correcting problems.
Effective low-impact education programs require the integration and
application of recreation ecology and social science knowledge. Educators
need to understand the underlying causes of damaging behaviors, as
damage may result from visitors’ careless, unskilled, uninformed, unavoid-
able, or illegal actions (Hendee & Dawson, 2002). Similarly, educators
need to understand how visitor behavior contributes to visitor crowding or
conflict and how these relate to recreation satisfaction (Manning, 1999).
Social science helps to identify human tendencies in behavior, conditions
and variables that influence behavior, and critical factors involved in
personal decision making (Vander Stoep & Roggenbuck, 1996). By
integrating knowledge gained from recreation ecology studies with insights
about visitor behavior, visitors’ perception of impacts, and effective meth-
ods for improving knowledge and behavior, managers can increase their
success with educational programs that seek to avoid or minimize recre-
ation impacts.
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Environmental Education Programs
Environmental education (EE) is a method of indirect management

that helps protect natural resources while promoting the “unconfined”
nature of outdoor recreation (McCool & Christensen, 1996). Although
many programs include knowledge and ethical or affective components,
these are (arguably) of little value unless they produce a noticeable change
in behavior. EE has become a popular tool to promote environmental
awareness and behavioral change. In the Tbilisi Conference of 1977, the
following objectives were identified for environmental education:  aware-
ness, sensitivity, attitudes, skills, and participation (Hungerford & Volk,
1990). A great variety of EE programs have been developed in pursuit of
these goals. Although some scientists have questioned the effectiveness of
EE, there is significant evidence that EE can improve environmental
behavior (Manning, 2003; Zelezny, 1999). The effectiveness of EE pro-
grams depends on many factors, including the setting, duration of involve-
ment, affective component, and discussion of practical actions.

Setting and Duration of Involvement
The LNT Trainer course usually lasts 2 days, with a focus on participa-

tory experiential learning in the field, sometimes with a short classroom
session. Zelezny (1999) suggests that the most effective environmental
interventions take place in a classroom setting and involve active participa-
tion. Zint and others (2002) found that youth field trips were more
effective in improving various indicators of the participants’ environmen-
tally responsible behavior than a similar curriculum offered in schools. This
study also found that longer programs produced a greater change in
environmentally responsible behavior. Bogner (1998) surveyed students in
a park-based outdoor ecology program and found that students in 5-day
programs improved in environmental behavior relative to those in 1-day
programs. Metzger and McEwen (1999) found an increase in environmen-
tal sensitivity of 12-19 year olds following the Environmental Ed-Ventures
program, a 5-day trip with planned EE activities and an immersion in the
environment. These studies suggest that active participation and a longer
duration of involvement are important elements for improving the environ-
mental behavior of participants.

Ethics and Values
A consistent commitment to avoiding damaging behaviors may require

a strong environmental ethic. Ethics are prescriptive concepts of the way the
world ought to be (Harding, Borrie, & Cole, 2000). Environmental ethics
define the moral norms between people and the environment, and explain
humans’ responsibilities toward the natural world (Des Jardins, 2001).
Compliance with low-impact recommendations may reflect a type of
environmental ethic rooted in an ethic of justice or of care (Harding et al.,
2000). By shaping an individual’s ethics, educators seek to alter behavior
on a voluntary basis, avoiding regulatory compulsion. The stated mission
of the Center for Outdoor Ethics, “to promote and inspire responsible
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outdoor recreation through education, research, and partnerships” (Leave
No Trace Center for Outdoor Ethics, 2003), embraces a philosophy that
LNT education can lead to the development of an environmental ethic.

Attarian (1996) suggested that values clarification is key to modifying
behavior. He proposed a model and strategies for effectively integrating
values clarification into LNT programs. The model employs a three-step
approach (described by Harmin, Kirschenbaum, & Simon, 1973) with fact,
concept, and value levels. The fact level concentrates on the LNT principles,
the concept level on the concrete, practical applications of these principles,
and the value level on the deeper personal and societal meanings of LNT.
He also discussed strategies for teaching LNT, including role modeling,
utilizing teachable moments, and encouraging students to keep a journal.

History and Efficacy of the Leave No Trace Program
LNT began in 1990 as an educational program offered by the U.S.

Forest Service, with substantial developmental support from the National
Outdoor Leadership School. It became a nonprofit organization in 1994,
and is now widely recognized throughout the United States and interna-
tionally (Marion & Reid, 2001). The phrase “leave no trace” has broad
application, describing the concept of low-impact outdoor skills and ethics
for application across a diverse array of outdoor recreation activities and
settings. The Leave No Trace Center for Outdoor Ethics develops and
distributes a variety of educational materials in cooperation with govern-
ment agencies, corporate sponsors, and other organizations. The program
is based on seven general principles:

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.

The Center for Outdoor Ethics establishes guidance for two courses—
a 2-day “Trainer” course and a more intensive, 5-day “Master” course.
These courses are taught by LNT Master Educators and sponsored by a
variety of agencies and organizations within the United States and interna-
tionally. The LNT Trainer focuses on communicating LNT practices; the
Master course adds greater depth of instruction, experiential learning,
discussion of rationales and ethics, and instruction/application of commu-
nication techniques. The primary intents of the Master and Trainer courses
are that participants will train others and conduct public outreach.

Although few studies have directly evaluated the efficacy of low-impact
education on ecological or social conditions, scientists have documented
improvements in visitor knowledge in behavior. The theoretical basis for
visitor education aimed at encouraging low- impact behaviors is reviewed
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by Manning (2003) and Roggenbuck (1992). For example, Overton
(1991) used experimental camping techniques to demonstrate that low-
impact camping was less damaging to Vaccinium and Potentilla species
than traditional camping methods. Low-impact messages, particularly with
ecological appeals, can be effective in reducing campfire use and lakeshore
camping (Christensen & Cole, 2000), and in reducing littering and tree
damage (Oliver, Roggenbuck, and Watson, 1985). Athough few studies
have focused specifically on the LNT program, there is substantial evidence
to support the benefits of educational programs that promote low-impact
outdoor practices.

Dowell and McCool (1985) studied the effectiveness of the U.S.
Forest Service’s LNT program (a predecessor to the current program).
They utilized a variety of presentation formats and found that all formats
improved Boy Scouts’ scores for knowledge, skills, beliefs, attitudes, and
behaviors. Another study demonstrated increased environmental concern
and a positive change in behavioral intentions following an extended
National Outdoor Leadership School course. A follow-up evaluation
showed a deterioration of theoretical constructs for responsible environ-
mental behavior (subjective norm, concern for norm, knowledge, beliefs,
locus of control, and personal responsibility) 4 months after the completion
of the course (Hammitt et al., 2003). While only a few other studies have
directly evaluated the effectiveness of a low-impact education program,
closely related research has shown great potential for the success of such a
program.

Study Objectives

This study sought to evaluate the extent to which the LNT Trainer
course improved short- and long-term knowledge, ethics, low-impact
behavior, and subsequent LNT instruction provided to others. Specific
research questions included: (1) Do course participants gain greater
knowledge of LNT practices, improve their environmental ethics, and
improve their low-impact behavior? (2) Are improvements short term or
are they retained 4 months after the course? and (3) To what extent do
participants teach others what they have learned?  We also sought to learn
about the strengths and weaknesses of LNT Trainer courses to gauge their
effectiveness and to suggest improvements.

Methods

Research Design
This longitudinal study evaluated study participants at three times:

immediately before the course (pre-course), immediately following the
course (post-course), and 4 months after completion of the course (follow-
up). We used a convenience sample of Trainer course participants. An
e-mail describing the study was sent to all LNT Master Educators in the
database at the Center for Outdoor Ethics (725 individuals). If one of these
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individuals was planning to offer an LNT Trainer course between April and
August 2003, she or he could contact us for more information about the
study. We also visited the LNT web site for postings of course offerings, and
contacted the course leader by e-mail or phone, asking if she or he was
interested in participating in the study. Course leaders who agreed to
participate in the study were sent a packet containing instructions for survey
distribution, a form requesting more details about the course and the
instructors’ experience, and the appropriate number of pre- and post-
course surveys. Students in the Trainer course were asked to participate, but
participation in the study was not a requirement of the course. Survey
respondents were asked for contact information with the pre-course survey,
and they were contacted individually for the 4-month follow-up.

The convenience sample employed by the study may limit applicability
to the larger population of Trainer course participants. Although none of
the course instructors we contacted refused to participate, we were only
able to communicate with those who publicized their courses on the LNT
Web page or contacted us for information on the study. There may have
been other courses taught during the study period by instructors who
neither advertised their courses nor contacted us for information on the
study.

Variation in the administration of the surveys was addressed by
developing and applying a clearly worded standardized set of instructions
for the course instructors to follow. Guidance provided by the Center for
Outdoor Ethics defines a curriculum that describes the content and
knowledge that must be taught in this 16-hour course. The Trainer course
is taught across the country by a large number of instructors, a potential
limitation in our evaluation. However, the standardized curriculum and use
of a common set of training materials enhances comparability, and the
greater need for evaluating the program as it exists was deemed essential so
that findings would reveal the program’s actual strengths and weaknesses.

Instrument

Pre-course survey. This survey evaluated the students’ knowledge of
LNT principles, their ethical orientation toward the outdoors, and their use
of low-impact practices on a recent camping trip. This survey was admin-
istered prior to course instruction (Table 1).

Post-course survey. This survey contained the knowledge and ethics
sections and was administered at the completion of coursework.

Follow-up survey. This survey contained the knowledge, ethics, and
reported behavior sections (if respondents had taken an outdoor trip after
their course), as well as a section assessing the extent to which they had
communicated LNT practices to others. It was administered 4 months after
course completion. Those participants who provided e-mail addresses with
their original course surveys were directed to a web-based survey (but
offered the option of a paper copy), while those who gave only postal
addresses were sent a paper copy and notified of the online survey.
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Table 1
Components of Each of the Questionnaires

The knowledge section of the surveys comprised 25 items asking
participants to identify the most acceptable LNT behavior or idea from four
possible responses. The ethics section contained 16 Likert scale items
asking the respondent to choose the level of agreement or disagreement
with statements about ecological or LNT principles. Some items were
reverse-coded. The behavior section asked respondents to choose one of
three responses that most closely corresponded to their behavior on a recent
camping trip.

The teaching section documented how the participants had used
informal contacts and conversations, written media, and backcountry or
frontcountry presentations and workshops to teach LNT practices. It also
asked participants to estimate how many people they may have reached with
LNT messages.

Analysis
Answers for the knowledge section were coded correct (1) or incorrect

(0), to calculate scores for each respondent and the percent of respondents
who answered each item correctly. When calculating the respondents’
individual scores, skipped questions were counted as incorrect unless an
entire page was skipped. If an entire page was skipped, the percent correct
was based on the total correct for the remaining pages. For the ethics
section, items were coded 1 (lowest agreement with LNT ethics) to 7
(highest agreement with LNT ethics), with corrections for the reverse-
coded items. Behavior questions were coded 1 (least appropriate LNT
behavior), 2, or 3 (most appropriate behavior). We used SPSS Version 12.0
for all analyses. Because the option of an online survey could create some
differences in responses, the online and paper questionnaires were exam-
ined for significant differences. Fewer than 5% of the items showed
significant differences, which was equivalent to the type II error rate;
therefore, we treated the online and paper follow-up questionnaires as one
group.

Paired t-tests were performed to find significant differences in the
scores for each item between pre/post, pre/follow-up, and post/follow-
up. An independent samples t-test revealed significant differences in the
overall scores for the respondents for each comparison. We received a total
of 166 pre-course, 156 post-course, and 112 follow-up surveys. The
instructors reported 185 participants; therefore, 90% of course participants
provided usable pre-course surveys. Based on the pre-course sample, we
had a 94% response rate for the post-course survey and a 67% response for
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the follow-up. Most follow-up questionnaires were received between 4 and
6 months following the course; however, all questionnaires were accepted
as long as they were received before data analysis began. Since paired
comparisons were used for the analysis, we had 156 pre/post pairs, 106
post/follow-up pairs, and 110 pre/follow-up pairs.

The effects of age, education, and outdoor experience on the partici-
pants’ initial scores and receptiveness to LNT messages were also investi-
gated. We examined the variables age (14-20, 21-30, 31-50, 51+), highest
grade level completed (elementary/some high school, high school/some
college, bachelor’s degree/some graduate school, master’s, Ph.D. or
equivalent), reported LNT expertise (novice, intermediate, advanced,
expert), backpacking frequency (days/year: 0, 1-4, 5-11, 12+), and years
of backpacking (0, 1-3, 4-9, 10+). The groupings were determined by using
or combining the categories present on the questionnaire (LNT expertise
and education), or by examining the frequencies for a relatively equal
distribution and/or gaps (age and backpacking experience). For the age
category, an even distribution would collapse the last two categories, but
we felt this was too wide a range. For each of these items, we performed an
analysis of variance (ANOVA) and Tukey’s honestly significant difference
(HSD) for the respondents used in the paired t-tests. We examined
ANOVAs and multiple comparisons for each item in the pre-course and
follow-up questionnaires, and the percent improvement in score (follow-
up minus pre-course, divided by pre-course).

Results

Knowledge
The mean score for all knowledge test items significantly improved by

11%, from a mean pre-course score of 70% correct to a post-course score of
82% (Table 2). A small but significant 3% drop from post-course to follow-
up was offset by a significant long-term (pre-course to follow-up), 8%
improvement. Of the 25 knowledge questions, 17 (68%) showed signifi-
cant improvement pre-course to post-course, with the greatest improve-
ments in the questions regarding repackaging food, hiking off-trail in a
pristine area, and disposing of campfire ashes (Table 2). Only one item
showed a significant decline from post-course to follow-up: encounters
with horseback riders. Thirteen items showed improvement from pre-
course to follow-up, with the same three items (as pre-course to post-
course) showing the largest improvements. Several items did not show large
improvements because course participants were already knowledgeable on
that topic prior to the course. More than 90% of respondents answered five
items correctly on the pre-course survey: bear precautions, cooking only
what you need and packing out wrappers, picking wildflowers, camping in
popular areas, and gathering wood. Two items began with low scores and
did not show significant improvement from pre-course to follow-up. These
included reasons for leaving a deer antler, and when wildlife are least
sensitive to disturbance. Two items began with low scores and showed
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Table 2
Knowledge test mean scores and score comparisons1

significant improvement from pre-course to follow-up; however, the
improved scores were still below 50% correct across respondents: large-
group camping, and traveling through a pristine area.

We also examined the data for trends related to age, education, and
outdoor experience. We were particularly interested in changes from the
pre-course survey to the follow-up. ANOVAs for age, education, LNT
expertise, and number of years of backpacking experience showed signifi-
cant differences on the pre-course survey, whereas days per year of
backpacking did not. For each of these categories, respondents in the lower
categories (younger, less education, less experience) tended to receive
lower scores. For the follow-up tests, there were fewer significant differ-
ences, with ANOVA showing significantly higher scores for those with
more education and a greater number of years backpacking. ANOVA
testing on percent improvement in the scores yielded no significant effects.
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Ethics
The ethics section showed a similar pattern for overall mean scores.

Ethics scores for the pre-course survey were fairly high—5.83 on a scale of
1 to 7—and improved significantly on the post-course survey (Table 3).
Twelve of 16 items showed significant improvements pre-course to post-
course, with the greatest increases for “It’s OK to camp close to another
group in the wilderness,” “If I want a campfire and there isn’t a fire ring
present, I should gather some rocks and build one,” and “Collecting a few
interesting rocks or feathers as souvenirs of my outdoor visit is OK.” Post-
course to follow-up, 5 items showed significant declines (“If I want a
campfire. . .” with the largest magnitude), and the ethics score for one item
increased:  “I should have a right to camp on public lands anywhere I want.”
Pre-course to follow-up showed 8 items with significant increases, repre-
senting half of the items.

Table 3
Knowledge Test Mean Scores and Score Comparisons1
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Behavior
Reported LNT behavior while on a recent camping trip was assessed at

two points in time–pre-course and follow-up. All mean scores for the items
were above the middle response of 2, indicating that most respondents
chose the most appropriate or middle behavior, even prior to the course
(Table 4). “Camp proximity to others” and “Disposing of dishwater” had
the lowest initial scores. The overall mean score showed a significant
improvement of 0.20. Individual scores for 7 of 10 items also improved
significantly. The items related to repackaging food and disposing of
dishwater showed the greatest improvements. The items for which the
respondents showed the most appropriate behavior after the course were
“hiking through popular areas,” and “trash disposal.”

Table 4
Behavior Mean Scores and Score Comparison1

We examined several demographic variables on reported behavior for
the pre-course and follow-up questionnaires, and percent difference. The
pre-course survey showed significant differences in behavior depending on
self-evaluated LNT expertise and backpacking experience. Those respon-
dents indicating no backpacking experience and ranking themselves as
LNT novices scored significantly lower than those with more experience.
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For the follow-up survey, no significant differences were found in reported
behavior, although number of years backpacking had an ANOVA p-value
of .056, with the 4 to 9 year group showing the highest scores for the
Tukey’s HSD comparison. When behavior was computed as percent
improvement, age and LNT experience showed a significant inverse
relationship, with the younger, less experienced respondents showing
greater improvements in behavior. Backpacking experience also showed an
inverse relationship, with an ANOVA p-value of .056 for backpacking
frequency and .051 for number of years backpacking. Tukey’s HSD
revealed that individuals with no backpacking experience had greater
improvement in behavior than those who backpacked 12 days/year or had
been backpacking for 10 or more years.

We examined Pearson correlations among the variables and found a
significant correlation of .419 (p = .002) for change in ethics and change
in behavior. The correlations for change in knowledge to change in
behavior, and change in knowledge to change in ethics were not significant:
.129 and .206, respectively.

Outreach
In the follow-up survey, we asked respondents to what extent they had

taught LNT practices to others. Of the 112 respondents, 94% conveyed
LNT information and practices to others. Thirty percent had taught LNT
once or twice since the course, 24% taught LNT once or twice a month, and
fewer than 20% each had taught LNT “once a week” and “a few times a
week.” For 44% of those who had shared their LNT skills, their teaching was
part of a job or internship. Ninety-two percent of these respondents had
used informal contacts and conversations to teach LNT, 35% percent had
given formal presentations in the frontcountry, and 25% percent had given
formal LNT presentations in the backcountry. Respondents had used a
variety of media to convey LNT to others, most often posters or signs
(31%), and pamphlets or brochures (40%). Apart from work responsibili-
ties, 93% of respondents reported teaching LNT through informal contacts
and conversations, most often to friends (74%) and family (66%). Ninety-
one percent of respondents planned to teach the LNT message in the
future.

Discussion
Test scores for the knowledge and ethics sections generally followed

the expected pattern of significant improvement post-course, followed by
a slight decline for the follow-up. Most of the follow-up scores were,
however, significantly higher than the pre-course scores, indicating positive
long-term effects. Since a long-term adoption of low-impact skills and
ethics will have a greater effect on reducing impacts than immediate, short-
term changes, the pre-course to follow-up change is the most important
measure of course success. Significant improvements in pre-course to
follow-up measures for overall knowledge, ethics, and behavior scores
suggest the course is achieving its objectives. High overall scores of 79%,
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6.13 (of a possible 7.00), and 2.73 (of a possible 3.0), respectively, indicate
that LNT Trainer course participants are likely to retain a high level of
consistency with low-impact skills and ethics in their outdoor pursuits.

As expected, there were declines in both knowledge and ethics scores
from the conclusion of the course to the follow-up evaluation 4 months
later. For the knowledge test, 15 of the 25 items declined, but only one
declined significantly. For the ethics items, values for 12 of the 16 items
declined, 5 significantly. Such declines can be attributable to participants’
failure to remember all that they learned in the course, particularly factual
information stored in short-term memory. This type of memory loss may
be expected to further erode over time, particularly if not accessed and
applied during frequent outdoor trips. However, we expect that low-
impact practices that are experientially learned and applied during a course
are less easily forgotten over time. Our research design was incapable of
documenting and distinguishing these longer-term phenomena, and we
recommend them as important topics for future longitudinal studies of
greater duration.

Although overall scores demonstrate course success, individual items
reveal the need for focusing attention on certain aspects of instruction, and
possibly placing less emphasis on topics that are already known. In the
knowledge section, significant improvements for 13 out of the 25 items,
plus high scores for 5 other items, suggest that the remaining 7 items could
be better addressed by the LNT Trainer courses. The items for which the
follow-up survey showed the lowest score (regardless of significant im-
provement) require a more intensive focus in the Trainer course. Trainer
course participants may not fully understand these issues, or they may not
agree with the LNT perspective. The three items with noticeably low scores
were “Reasons for leaving a deer antler,” “Large group camping,” and
“When wildlife are least sensitive to disturbance.” Greater discussion or
examination of case studies may help the participants to better understand
these issues and the rationale for LNT recommendations. Items with higher
scores may require much less attention in the Trainer course. “Bear
precautions,” “Cooking only what you need and packing out wrappers,”
and “Picking wildflowers” all had pre-course scores above 95% correct.
Concentrating on these items in an LNT Trainer course may be unneces-
sary as participants are already sensitive to these situations.

All ethics items received high scores. All but one item had a score higher
than 5.75 on a scale of 1 to 7. This item—receiving a mean score of 5.46—
was “It’s OK to camp close to another group in the wilderness.” (For this
item, “strongly disagree” was considered the most ethical answer.)  Many
respondents had limited experience with wilderness camping, and may be
accustomed to backcountry or frontcountry areas with designated camp-
sites. In such areas it may be difficult to find a site away from other groups.

The respondents’ reported change in LNT behavior, the most impor-
tant effect of the Trainer course, was a clear success. All follow-up scores for
behavior items were above 2.5 on a 3-point scale, indicating that more than
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50% of respondents chose the best behavior for each item. Those items with
the lowest averages were related to camping close to other groups,
disposing of dishwater, and campfire practices. We surmise that the issue of
camping close to other groups was difficult for many respondents because
of experience camping in areas with designated campsites, or where they
had little control over site spacing. Lower scores for dishwater disposal may
be due to lack of planning ahead and carrying a strainer, or camping with
a group that did not consider it necessary to strain food particles. The most
appropriate response for campfire practices was “I did not have a campfire.”
For many outdoor enthusiasts, a campfire may be an important element of
a high-quality experience. More than 50% of respondents did not have
campfires on a trip following their Trainer course; some respondents made
low-impact campfires.

Although camping away from others is not always possible, the issues
of dishwater disposal and campfires may be improved in the Trainer course
curriculum. If the deficiencies in dishwater disposal are caused by lack of
preparation, this topic can be discussed in “Plan ahead and prepare” as well
as “Dispose of waste properly.” If the deficiency is more of a peer pressure/
conformity issue, this topic can be stressed in discussions of teaching
techniques and “Respect wildlife.”  Campfires are a difficult issue, due to
both traditional notions of camping and peer pressure. The Trainer course
could further emphasize alternatives to campfires and the importance of
resource protection to minimize people’s felt need or desire for a campfire.

When categorized by age, education, and experience, several relation-
ships related to knowledge gain were revealed, but more significant
differences were found for reported behavior. For knowledge, the variables
of age, education, LNT expertise, and backpacking experience had some
effect on their pre-course scores, but less on the follow-up and none on the
percent improvement between the two tests. This indicates that the
younger, less educated, and less experienced respondents were less knowl-
edgeable about LNT before the course. Age, reported LNT expertise, and
backpacking frequency had little effect on the follow-up survey. The
similarity in scores for the follow-up indicates that those with initial low
scores had greater improvement than those with initial high scores, but
percent improvement was not statistically significant. For the pre-course
survey, reported behavior showed significant differences between those
with no backpacking or LNT experience, and those who had some
experience. Percent improvement demonstrated significant relationships
for these factors.  Younger respondents, those with less LNT expertise, and
those lacking backpacking experience showed a greater percent improve-
ment.

The correlation between the change in ethics and change in behavior
may reflect an important step in the persuasion process. There was no
correlation between knowledge and behavior, suggesting that information
may not be the most important tool in promoting appropriate behavior. We
suggest that ethical appeals may be more important in promoting behavior
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change than factual information. This suggests that the LNT program
should focus more on our fundamental belief system, including morals that
help us define what we understand to be good and right behavior. The
courses should emphasize the need and reasons for certain practices, and
their benefits to the environment, the individual, and other visitors. The
importance for this is supported by McGuire’s model of persuasion
(McGuire, 1985). McGuire’s model has six components, each essential for
persuasion: exposure, attention, comprehension, yielding, retention, and
actions (behavior). The knowledge portion of the LNT curriculum ad-
dresses the first three components, yet it may be ineffective unless the
participants “yield” to the information. The course participants must also
understand and accept the need for and importance of applying low-impact
practices in order for them to alter their attitudes accordingly. Only if they
accept and yield to the course instruction will they be likely to retain and
use the information and begin practicing low-impact behaviors. In conclu-
sion, teaching Trainers why it is important to minimize their impact is as
important as how to minimize their impact.

The LNT Trainer course was also successful in promoting LNT
outreach activity. Ninety-four percent of course participants taught LNT to
others in some way, and 91% planned to teach it in the future. The most
common method of teaching was through informal contacts and conver-
sations, although many respondents also gave formal presentations. Many
respondents also produced written media, especially within their jobs. This
demonstrates that Trainer course participants have used their training to
reach out to the community, usually through informal means. Even if it was
not part of their job, a majority of LNT Trainers took an active role in
sharing their knowledge and skills with others.

Conclusions

This research demonstrated that the LNT Trainer courses successfully
promoted short- and long-term improvements in the participants’ under-
standing and adoption of LNT skills and ethics. Trainer course participants
improved and retained their knowledge, ethics, and behavior following the
course. As important was the finding that 94% of course participants taught
others what they had learned, demonstrating beneficial effects beyond
course participation. Findings also suggest that course instructors should
consider shifting some instructional time from topics that participants
know well to topics that are less understood. Some demographic variables
had significant effects on behavior, with younger and less experienced
participants showing greater improvements in the use of low-impact
practices.

Implications for improving the course by increasing or reducing the
focus on selected curriculum topics were described. A principal finding was
a significant correlation between a change in ethics and a change in
behavior, suggesting that courses should include ethical appeals that
emphasize the need and reasons for adopting LNT practices, in addition to
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teaching the mechanics of the low-impact practices. This might be accom-
plished by discussing the consequences for natural area resources and
visitors if no one applied LNT practices. Many different topics (e.g.,
campfire-related practices, human waste disposal, wildlife observation)
should be explored and possible environmental and experiential conse-
quences (e.g., large fire pits overflowing with partially burned wood, trash,
and food; damaged and felled trees; large noisy groups camped a short
distance away) should be experienced firsthand in the field or visualized
through photos, personal life-experiences, or discussions of worst-case
scenarios.

We suggest that the findings from this study also have implications for
the 5-day LNT Master’s course and similar courses that teach low-impact
practices. In particular, the LNT Master’s course covers essentially the same
course content, providing greater time for experiential learning and in-
struction on teaching low-impact practices. Implications for these similar
courses include identifying and focusing course work on those topics that
are least understood by participants, and incorporating ethical appeals that
emphasize the need and reasons for adopting low impact practices.

This study demonstrated that a 2-day LNT Trainer course significantly
improved participants’ knowledge, ethics, and behavior regarding low-
impact recreational practices. We conclude that training courses similar to
this one can be an effective tool for assisting managers of protected natural
areas in achieving their objectives for sustaining recreational visitation while
avoiding or minimizing associated resource impacts. Such courses, particu-
larly when they teach low-impact practices and the importance and need for
applying them, can be persuasive in teaching visitors to adopt practices that
minimize the impacts of their visits.
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