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CHAPTER ONE 

INTRODUCTION

Information and education to influence or manipulate visitor behavior have been 

used by most recreation and park management agencies over the past three decades. 

Programs using information and education have ranged from interpretive methods such as 

films, slide shows and naturalist-led activities, to brochures, to signs on bulletin boards. 

Television and news media have also been used to contact and educate visitors. One very 

notable example of an information campaign to educate the public about the dangers of 

forest fires is the use of Smokey Bear by the U.S. Forest Service.

Information and education as a management tool is advocated by most federal 

agencies that provide recreation experiences to the public. Information and education are 

seen as unobtrusive ways to encourage visitors to behave in a manner that will reduce 

impacts to the resources managers protect (Hendee, Stankey and Lucas 1990). 

Information provided to the public is legally mandated in the Wilderness Act (Public Law 

88-577). This act states that “wilderness areas... shall be administered for the use and 

enjoyment of the American people in such manner as will leave them unimpaired for 

future use and enjoyment as wilderness, and so as to provide for the protection of these 

areas, the preservation of their wilderness character, and for the gathering and 

dissemination of information regarding their use and enjoyment as wilderness”.

The Forest Service Manual, Section 2320.12, explicitly states that policy will be 

to “use information, interpretation, and education as the primary tools for management of 

wilderness visitors.” The manual also provides guidelines for information facilities.

Some of these guidelines are that signs and posters be installed where necessary and
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helpful to visitors, but that this information should be keep to a minimum. Rules, 

regulations, and related information are to be provided on bulletin boards that are 

centrally located.

Managers frequently employ education and information campaigns as a primary 

strategy when attempting to reduce bio-physical and social impacts caused by recreation 

visitors to backcountry and wilderness settings. Braithwaite (1989b) emphasizes that 

specific management objectives be targeted for these information campaigns. Other 

principles suggested for education and information campaigns are that messages be clear 

and concise, and that emotional appeals be limited (Braithwaite 1989b). Clear and 

concise messages that target specific information and education objectives fit the type of 

material needed for the limited space on bulletin boards.

Bulletin boards are often used as a principal way for displaying educational 

materials. Research has noted the varying effectiveness of bulletin boards in increasing 

visitor registration (Lucas 1983, Petersen 1985), but there has been little or no research on 

their effectiveness for educating visitors in specific low-impact practices. The proposed 

research is designed to address this issue in part.

PROBLEM STATEMENT AND OBJECTIVES

Managers must make decisions about how many and what kind of messages are 

displayed on bulletin boards. Few guidelines for such decisions are available. Decisions 

about how many and what kinds of messages are important because signs are one of the 

most common techniques used to communicate with wilderness visitors (Douchette and 

Cole 1993). Bulletin boards can display messages at times when management personnel 

are not available for personal contact with visitors. Guidelines from the Forest Service 

Manual require that information presented on trailhead bulletin boards be simple, 

accurate, current, and of a positive nature. Information of a positive nature informs



3
visitors what to do rather than what not to do, and provides visitors a choice of 

opportunities (Forest Service Manual, Section 2320).

Messages presented on bulletin boards range from those concerning low-impact 

practices recommended for backcountry users, to campsite or trail closures, to wildlife 

sightings, to regulations concerning stock use. Rules and regulations about visitor 

behavior or management actions that visitors must be made aware of are also posted on 

bulletin boards. The manner in which bulletin boards are organized can be as diverse as 

the types of information on the bulletin boards. While research has suggested that 

bulletin board layouts be designed with distinct and specific categories (Machlis and 

Machlis 1974), messages are often placed on the boards with no apparent order. An 

abundance of messages presented with no specific order can cause a perception of clutter.

A study dealing with television commercials and how clutter, or noise, and 

placement affect attention and recall suggests that the higher the noise or clutter level, the 

less attention and retention will be given to specific messages (Webb 1979). This study 

indicates that the number of messages presented can adversely affect message attention 

and retention. The position of the commercial, whether internal or external in a string of 

commercials, also influenced the attention and retention of the commercial messages 

(Webb 1979). A similar circumstance might occur when messages are presented at the 

bottom of a bulletin board or at the end of a number of other messages. The lack of 

sound bulletin board design might cause visitors to ignore an individual message or to 

lose it among the noise created by a large number of competing or unattractive messages. 

If this happens, attention to messages presented could drop. Less attention to messages 

presented could then lead to less retention of information and reduce the effectiveness of 

messages to educate and inform visitors.
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Therefore, the problem to be studied in this research can be stated as "How does 

the number of low-impact behavior messages simultaneously presented on a bulletin 

board influence message attention and retention?"

The overall objective of the research project, then, is to increase the effectiveness 

of bulletin boards as a means of educating wilderness visitors in low-impact techniques. 

The desire is to understand how the attention that visitors give to messages on bulletin 

boards and their retention of low-impact messages presented on bulletin boards varies 

with (1) the number of messages presented, (2) the content of the bulletin board and (3) 

personal characteristics of the visitors. More specifically, the objectives of this study are 

to measure the effect of:

1. The number of low-impact messages on message attention and retention.

2. An attractor (map) on attention to bulletin boards.

3. Personal characteristics (experience, type of use, knowledge, and habituation

to messages) on message attention and retention.



CHAPTER TWO 

LITERATURE REVIEW

This chapter consists of three sections. Section one provides an overview of 

literature on direct and indirect management. These two methods, used by managers to 

deal with recreation visitors, are defined. Strengths and weaknesses of each method are 

presented. Indirect management using education and information to change visitor use 

patterns and reduce visitor impacts is explored. Education programs aimed at school 

children and other methods of providing information to visitors, such as brochures and 

brochures combined with personal contact, are examined. The use of education and 

information to reduce impacts and change visitor behavior is also described.

Section two presents the conceptual framework used for this research. The fields 

of marketing and advertising have conducted consumer research on attention and 

retention of advertising messages for all media (Engel, Blackwell, and Miniard 1990). 

The information processing model that provides the basis for examining visitor behavior 

is diagrammed. Information processing has been explored in the field of consumer 

behavior and advertising for a number of years. The field of social psychology has also 

studied the way information is processed. One example is from Weick (1979) who 

examines how organizations process information to ensure their continuity in a changing 

world. This view of organizing to process information can be helpful in understanding 

how and why individuals organize and select information to process or to ignore

The third section of consists of the study hypotheses that address the objectives of 

this research. Individual hypotheses are listed along with the rationale that underlies each 

one.
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Direct and Indirect Visitor Management

Managers can make use of either direct or indirect methods of management when 

dealing with impacts from visitor use, informing visitors of current or pending 

management actions, or making known their preferences for visitor behavior. Direct 

methods regulate, restrict, and in some cases provide punishment for certain visitor 

behaviors (Hendee, Stankey and Lucas 1990, McCool and Christensen 1993). Indirect 

methods use a more light-handed approach such as informing and educating visitors in 

order to achieve the desired behavior. Both approaches have been successful in certain 

situations and research has shown that visitors support both types of management actions 

in certain situations. A study by Anderson and Manffedo (1986) found that visitors 

preferred direct management actions when the problem was overuse of the area, but 

indirect actions for other management problems. Direct management, with sanctions, 

was found to be more effective in reducing depreciative behavior in a study of hiking 

behaviors in Mount Rainier National Park (Johnson and Swearingen 1992).

Management has used direct methods to obtain desired behaviors in backcountry 

or wilderness areas but this method has several inherent problems. Direct management 

techniques, such as regulating party size, length of stay, use intensity, and specific 

recreation activities, require onsite personnel to regulate and enforce (Hendee, Stankey, 

and Lucas 1990). This requirement of personnel to regulate and punish violators is costly 

in time and money.

Direct management is also perceived to limit freedom of choice of wilderness 

visitors (Hendee, Stankey, and Lucas 1990). Limiting freedom is in direct conflict with 

Forest Service policy to maximize visitor freedom within wilderness (Forest Service 

Manual, Section 2320.12). Direct management actions infer sanctions or punishments for 

visitors that violate the rules or regulations (Hendee, Stankey and Lucas 1990). Such 

punishments are often not possible or practical due to the lack of staff available for
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enforcement. The Forest Service Manual (Section 2320.12), also states that policy is to 

“minimize use of direct controls and restrictions” and to “apply controls only when they 

are essential for protection of the wilderness resource and after indirect measures have 

failed.”

Managers often use indirect methods to encourage specific low-impact behaviors 

for backcountry or wilderness visitors. Indirect methods influence factors used by 

recreationists to make decisions about appropriate behavior (Petersen and Lime 1979). 

Research indicates indirect methods are preferred by managers and visitors (Hendee, 

Stankey and Lucas 1990) and are thought to be more consistent with backcountry 

recreation values than regulations (Vander Stoep and Roggenbuck 1993). Indirect 

methods can be effective in some situations when properly designed. Effective design 

includes using such techniques as targeting specific audiences, proper design of 

messages, and on-site and off-site education efforts (Vander Stoep and Roggenbuck 

1993).

A hierarchical model of indirect management strategies is suggested by Gramann 

and Vander Stoep (1987). This model uses differing levels of severity in the 

intentionality of depreciative behavior to dictate the management strategy used to correct 

or change the behavior. A similar model uses insufficient skills, uninformed behavior, 

and unavoidable behavior as categories to dictate management (Hendee and others 1990).

As mentioned earlier, having visitors cooperate by voluntarily engaging in low- 

impact behavior is preferable to regulations that are often difficult and costly to enforce. 

This cooperation is often sought by managing agencies through messages delivered either 

by direct personal contact or indirect contact. A study of visitors to the Bob Marshall 

Wilderness Complex (Lucas 1985) indicated that 22 percent of visitors had contact with 

Forest Service personnel in person or by telephone or mail either before or during their 

visit. Only 13 percent of visitors in this study had direct face to face contact with Forest
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Service personnel during the trip or at a Forest Service office prior to the trip. Lucas

(1985) also reported that 39 percent of Bob Marshall visitors carried Forest Service maps 

on their trip. These results indicate the majority of visitors had no contact of any kind 

with the Forest Service, and suggest that additional methods to contact and inform 

visitors are needed. Bulletin boards provide another method of contacting visitors if 

visitors can be persuaded to read the information presented on the bulletin boards.

Education to Influence Use Patterns

Early efforts to use information and education were directed toward redistributing 

visitor use to reduce congestion. These efforts varied in their success (Lucas 1981). A 

study by Brown and Hunt (1969) tested the effectiveness of redistributing use with road 

signs. This study examined use patterns at two roadside rest stops located relatively close 

to each other. One of the rest stops was advertised by highway signs informing travelers 

of its existence and the other did not have signs. When signs were provided to inform 

travelers of the existence of the rest stop that was not previously advertised, use of that 

rest stop increased. At the same time, use decreased at the rest stop that had signs to 

begin with. This suggests that use was more evenly distributed due to the information 

provided by the signs (Brown and Hunt 1969).

Lime and Lucas (1977) assessed the effectiveness of brochures sent to potential 

visitors to redistribute use in a study in the Boundary Waters Canoe Area The results 

from this study indicated that the brochures were somewhat successful in redistributing 

use. Previous experience in the Boundary Waters was also important to the effectiveness 

of the redistribution effort in that less experienced visitors found the brochure 

“particularly useful” (Lime and Lucas 1977). Contacting visitors early in the trip 

planning process was another important factor in redistributing use.

In the mid-1970's, a study in the Selway-Bitterroot Wilderness attempted to 

redistribute visitors by providing them with information about relative use levels on
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specific trails (Lucas 1981). This effort at redistributing use was essentially unsuccessful. 

A suggestion from this study was that previous experience and knowledge of the area 

could have conflicted with information on the brochure, and this conflict might account 

for some of the lack of success of the redistribution effort. The study also found that 

contacting visitors at trailheads did not allow sufficient time to change plans. Brochures 

and brochures plus personal contact were shown to be equally effective in distributing use 

in the Shining Rocks Wilderness (Roggenbuck and Berrier, 1982). A study by Krumpe 

and Brown (1982) found visitors more likely to select a lesser used trail if those visitors 

had received a brochiue.

Conclusions of these studies indicate that information can be effective in changing 

visitor use patterns but there are certain conditions that must be met (Brown, McCool and 

Manffedo 1987). Experience levels of visitors must be considered when deciding what 

type of information to provide. Information must reach visitors early enough in the trip 

planning process to allow time for alteration of plans. Also, alternative locations must be 

described in terms of area characteristics other than just use levels.

Education to Reduce Visitor Impacts or Change Visitor Behavior

A number of studies have evaluated the use of information to educate visitors in 

low-impact behavior. Oliver, Roggenbuck and Watson (1985) found that educating 

visitors successfully reduced tree damage and litter in campgrounds. Other studies have 

tested a variety of methods of educating and informing visitors. Dowell and McCool

(1986) examined the effectiveness of three methods of communication (slides, booklet 

with discussion, and a combination of slides and a booklet) with Boy Scouts. All three 

communication methods were shown to produce an increase in wilderness knowledge, 

skills, and behavioral intentions. The booklet alone and booklet plus the slide 

presentation produced more positive attitudes and beliefs, with regards to the Leave No 

Trace ethic, than the slide show alone. One reason postulated for this result was that the
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booklet included written and oral discussion of the individuals thoughts while the slide 

show did not include these activities. Actual behavioral change was not measured in this 

study.

Oye (1984) also tested the effectiveness of an education program in increasing 

low-impact knowledge and knowledge of wilderness skills. Sixth graders scored 

significantly higher on a wilderness knowledge test after they were exposed to a one hour 

wilderness education program than they scored on the test when it was taken before the 

education program. However, this study did not indicate that students’ attitudes about 

wilderness were changed because of the program.

Interpretative strategies were the educational methods used in a study of visitors 

to four nature preserves in Ohio (Olson, Bowman, and Roth 1984). This study found the 

largest gains in visitors’ level of knowledge came when brochures along with personal 

services were used to impart the information. McAvoy and Hamborg (1984) tested the 

effectiveness of different visitor contact methods. Results from this study indicate that 

Forest Service methods, such as ranger stations and visitor centers, and brochures were 

slightly more effective in making contact with visitors than other methods such as news 

media, outfitters and organizations, and friends. An important finding from this research 

was that previous experience was related to knowledge of regulations. More experienced 

visitors were more knowledgeable about regulations. However, this knowledge did not 

necessarily translate into appropriate behavior (McAvoy and Hamborg 1984).

An assessment of low-impact wilderness knowledge found a fairly low level of 

knowledge in visitors to the Shining Rocks Wilderness Area (Stubbs 1990). Experience 

levels of visitors did not affect the receptivity of visitors to the information provided but 

bulletin boards were not shown to increase knowledge of low-impact practices (Stubbs 

1990).
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Molitor and McCool (1992) tested the effectiveness of three different messages in 

influencing visitor behavior while hiking and camping in occupied grizzly bear habitat. 

Groups receiving any of the three different types of messages (emphasizing fear, easiness 

or ecologistic values) about appropriate trail behavior (making noise) were significantly 

different from those who did not receive a message. The type of message however did 

not affect behavior. Another finding from the study was that intended behavior was not 

necessarily actual behavior, visitors may have intended to behave in a certain way but did 

not necessarily do so.

Education of visitors cannot address all the problems resulting from depreciative 

behaviors that visitors inflict on recreation sites and facilities (Oliver, Roggenbuck, and 

Watson 1985, and Vander Stoep and Roggenbuck 1993). However, identification of 

specific problems and the methods to deal with those problems can help management 

better protect the resource (Vander Stoep and Roggenbuck 1993).

In summary, direct and indirect methods are used by management but managers 

and visitors prefer the indirect methods. Indirect methods are more in line with Forest 

Service policy that mandates maximizing freedom for wilderness users and indirect 

management techniques provide more freedom than direct methods.

Efforts that use education and information as indirect management tools have 

been both successful and unsuccessful. Information, in the form of signs and brochures, 

has been successfully used to redistribute use in certain circumstance but in other 

instances use was not redistributed. To be successful in redistributing use, information 

must be given to visitors in the trip planning stage. Experience levels of visitors should 

also be considered when determining the type of information provided and information 

provided must give visitors a choice of alternatives.

Education and information can be effective in reducing certain visitor impacts but 

the evidence is not overwhelmingly supportive. Impacts were reduced in some cases but
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were not reduced in other cases. Different methods of educating and informing visitors 

also achieved varying levels of success in increasing wilderness knowledge.

CONCEPTUAL FRAMEWORK 

Roggenbuck and Manffedo (1989) describe three routes management can use to 

design wilderness education programs. The three routes are applied behavioral analysis, 

the central route to persuasion, and the peripheral route to persuasion.

Applied behavioral analysis focuses on changing behavior without dealing with 

knowledge or attitudes. Three methods used to change behavior in this approach include 

manipulating the environment, rewarding appropriate behavior, and punishing 

inappropriate behavior (Geller 1987). Rewarding appropriate behavior and punishing 

inappropriate behavior, can require agency personnel on site to implement and therefore 

are more costly. Manipulating the environment can also be labor and personnel intensive 

and difficult to accomplish due to the relatively large size of some wilderness areas.

The central route to persuasion requires high recipient attention to the persuasive 

message content, careful elaboration of message content, and integration of message 

content into existing belief systems. Merits of the information presented must be 

thoughtfully and carefully considered by the receiver when persuasion takes the central 

route (Petty and Cacioppo 1986). Behavioral changes result from newly acquired beliefs 

or changes in previously held beliefs due to the elaboration and integration of message 

content (Petty and Cacioppo 1986).

The peripheral route to persuasion requires minimal attention to message content, 

little thought or elaboration about message content, and little integration of the message 

into the existing belief system (Roggenbuck and Manfredo 1989). The peripheral route 

suggests that not all the information people receive can be processed and they therefore 

develop strategies to cope with this information overload (Petty and Cacioppo 1986).
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These coping strategies include ignoring the message and using simple decision rules. 

Characteristics of the source, message, and communication channels are some of the 

factors people use to determine processing routes and whether the information will cause 

changes in attitude and behavior (Engel and others 1990).

All three routes can be effective in certain aspects of wilderness education 

(Roggenbuck and Manfredo 1989). However, there has been little research on which 

decision making route should be used in specific situations and for what actions. A 

different persuasive communication strategy is used depending on the route the message 

takes when the visitor is processing information (Vander Stoep and Roggenbuck 1993). 

The decision of which route managers should try to access depends on the specific 

problem or issue and the management agency involved (Vander Stoep and Roggenbuck 

1993). Specific objectives of this research suggest that the central and peripheral routes 

will be the more applicable routes to access in educating visitors about low-impact 

practices through the use of signs on bulletin boards.

Because the central route is considered the more effective in affecting behavioral 

changes (Petty and Cacioppo 1986), it is thought messages that are successful will access 

this route. Since the central route emphasizes elaboration and integration of new 

information into existing beliefs (Petty and Cacioppo 1986), educational efforts that 

successfully access the central route could be more effective in facilitating more lasting 

behavioral changes. An integral part of the concept of the central route to persuasion is 

information processing. The messages to be used in this study include a rationale, 

specific or implied, for engaging in the desired behavior and are designed to access the 

central route to persuasion by enhancing the chances for elaboration.

Information Processing

Information processing is defined by Engel, Blackwell, and Miniard (1990) as the 

"process by which a stimulus is received, interpreted, stored in memory, and later
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retrieved." This process is complex and depends on several variables that the individual 

possesses. There are also those variables that are contained in or inherent to the stimulus 

or message itself. Not all messages get through the selection process and receive 

attention. The principle of selectivity states that only that which is pertinent to the 

receiver will be attended to or received (Engel and others 1990).

Information processing for individuals involves five stages (McGuire 1976): 

Exposure, Attention, Comprehension, Acceptance and Retention. For a message or 

stimulus to be stored in long term memory, or retained, it must pass through all five 

stages. This suggests that the effectiveness of the message to be retained or remembered 

will depend on its ability to survive all five stages. The Information Processing model 

(Figure 1) indicates how information provided by the stimuli passes through the five 

stages and is then stored in memory.

Information Processing Model

Stimuli

Exposure

Attention

Acceptance

Retention

Comprehension Memory

Figure 1. Stages of Information Processing
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Exposure

The first step in information processing is exposure to the stimuli. Exposure 

happens when one of the senses is activated by the stimulus or message (McGuire 1976, 

Engel and others 1990). Exposure is achieved by a number of different methods, but for 

messages on the bulletin boards used by land management agencies some specific 

methods have been identified by previous research. Past studies concerning voluntary 

trail registration have shown that locating the registration station up the trail from the 

parking area was far more effective in gaining visitor compliance (Petersen 1985; Lucas 

and Kovalicky 1982). Placement of bulletin boards up the trail from the actual trailhead 

has also been shown to be effective in communication of specific low-impact messages 

(Stubbs 1990). One reason suggested for the success gained by this placement is that 

often information or signs at a parking area get lost in the clutter or “noise”. This noise is 

not only visual, as in signs, but at relatively busy sites can be auditory as well. Such 

placement is thought to keep the messages from being lost in the visual “noise” of the 

parking area.

Attention

After exposure, the next step of information processing is attention. Attention 

deals with the allocation of the visitor’s processing capacity to the incoming stimulus or 

message (McGuire 1976, Engel and others 1990). This stage is very important to 

management. Placing a bulletin board up the trail will probably get it noticed or exposed. 

But if the visitor walks by the board without attending to the messages presented, there is 

no contact or chance for the other stages of information processing to occur. An 

individual’s capacity to process information is limited and people are selective in their 

allocation of attention (Engel and others 1990, Petty and Cacioppo 1986). For this 

reason, messages need to attract attention and present information in such a way that it is 

easy to read and understand or comprehend, (the third stage of information processing).
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Table 2. Level of Educational Attainment by Sex, in percent, for Questionnaire Sample 

Big Creek Trail, Selway-Bitterroot Wilderness

Sex

U v d
Male

fn=133)
Female
(n=?4)

Total
{n=212)

8th Grade or Less 7% 4% 6%

High School 25 12 20

Some College 25 32 28

College Graduate 22 31 25

Post Graduate 22 21 22

The majority of visitors to Big Creek, 63 percent, were day users. Questionnaire 

sample data (Table 3) shows that day users were equally split between males and females 

while overnight users were much more likely to be males. Visitors in the observation 

sample were more like to be male for both day and overnight users. Overnight visitors 

from the observation sample were much more likely to be male than female, 90 percent 

male to 10 percent female.

Table 3. Type of Use by Sex, in percent, for Questionnaire and Observation Samples 
Big Creek Trail, Selway-Bitterroot Wilderness

Type of Use

Questionnaire Sample Observation Sample

Day Overnight Day Overnight
(n=131i (n=86^ (n=187) (n=102)

Male 50% 79% 64% 90%

Female 50 - 21 36 10


