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Memorandum 

United States Depart111ent of the Inten~q 
NATIONAL PARK SERVICE 

P.O. BOX 577 

YOSEMITE NATION,'\L .PARK, CALIFORNIA 95389 

AUG25 1975 

To: Regional Director, Western Region 

From: \\~, ~~dperintendent, Yosemite 

Subject: Yosemit~ Institute Report 

We have reviewed the report "The Management of Human Components in 
the Yosemite National Park Ecosystem" and recommend that it be 
accepted as fulfillment of contract CX800030027. 

•.-, ..... - •, 

Some of the reconnnendations in the report have been in effect, some 
are being considered, while others will have to await policy decisions. 
The apparent degradation of the wilderness experience caused by poor 
trail conditions, stock use, and developed facilities is a problem 
which will have to be addressed by park managers in every park which 
has backcountry use. 

Appendix D, Interpretive Program Analysis, discloses some data that 
are potentially useful in planning and designing interpretive activities 
and recruiting personnel. Some statistics were inconclusive, others 
simply confirmed participation patterns, social characteristics, inter
preter traits, and visitor responses already known or empirically 
suspected. These data are now undergoing a thorough, in depth review 
to determine their applicability and potential value. Frankly, the 
recommendations for interpretive program management have limited value 
since they simply document, with the exception of No. 7, existing 
planning objectives and guidelines. However, our application of these 
criteria has some deficiencies, to say the least, and the value of 
these recommendations lie~ perhaps in having these considerations 
and needs pointed out to us. 

Save Energy and You Serve America! 
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PREFACE 

This report presents results from an explor

atory study of visitor use at Yosemite National 

Park. Both theory and data-analysis represent 

preliminary efforts to link information on 

visitor use to management decision-making. Fur

ther refinement of the theory and re-analysis 

of the data will be undertaken before results are 

published in the open literature. The informa

tion contained herein is intended. for exclusive 

use by the University of California at Berkeley, 

National Park Service, and Yosemite Institute. 

This final report supersedes the "Phase I -

Interim Final Report." Research conducted during 

Phase I was designed to serve three purposes: 

1) provide a detailed visitor profile for Yosemite 

National Park; 2) develop and test observational 

methods for studying human behavior in natural 

settings; and 3) identify variables and relation

ships for systematic analysis in Phase II. Thus, 

with the exception of the visitor profile, 

results appearing in the interim report were 

largely tentative findings and required more 

rigorous testing before statistical confidence 

c:::> CJ L....-..i ..__. [:=J L-J' L-J 

could be placed in them. Many of the results and 

recommendations appearing in the final report 

represent interim findings which were supported 

by more systematic analysis. other interim 

findings were omitted from the final report be

cause they were not substantiated by further 

analysis. Specifically: the backcountry ".Manage

ment Unit Classification System" was not as 

reliable a taxonomy as had first been anticipated. 

A new system will be developed utilizing revised 

criteria. 

Research on this project would not have been 

possible without the cooperation and support of 

numerous individuals. Particularly helpful with 

research design and analysis were William R. Burch, 

Jr., of Yale University and. Allan W. Wicker of 

Claremont Graduate School. William L. Nicholls 

of the University of California, Berkeley, Survey 

Research Center,provided advice on sampling design. 

I benefited greatly from discussions with two of 

my colleagues: A. Starker Leopold and Henry J. Vaux 

of the Department of Forestry and Conservation. 

Many students in Forestry at Berkeley provided 

vii 



technical assistance with data gathering and 

analysis. In many ways I profited most from 

the the graduate Research Assistants with whom 

I shared the frustrations and triumphs of field 

research. I am particularly grateful to these 

individuals. 

Financial support for this project was 

provided by the Yosemite Institute and the 

National Park Service. Donald Rees and the 

Research Committee of the Yosemite Institute are 

to be commended for their assistance. Essential 

cooperation from the National Park Service was 

provided by John Good, David Karraker, 

Jan VanWagtendonk, and O. L. Wallis. I also 

thank the University of California Treasurer's 

Office for providing space and facilities for 

typing both the interim and final reports. 

Two very special women contributed to this 

project. Mae Watkins not on~ provided assist

ance with editing and typing, but also taught 

me that we need not lose our youth when growing 

old. My wife, Karen, taught me that the search 

for truth always returns to the secrets of life 

deep within us all • 

Berkeley, California 
June 1975 

Robert G. Lee 
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NOTICE 

This document contains information of a preliminary 
nature and was prepared primarily for internal use 
by the University of California and the sponsoring 
agencies. This information is not for use in the 
open literature prior to publication by the investi
gator unless permission is obtained in writing. 
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Final research results provide the National 

Park Service with: 

1) A profile of summer visitors to Yosemite, 

c.:.:i 

2) information needed for managing visitor use 
in the backcountry, and 

3) information needed for managing interpre
tive programs. 

Visitor Profile 

A visitor profile for Summer, 1973, was 

developed to provide a more complete description 

of Yosemite visitors and their distribution by 

selected human components. This profile shows that: 

1) over half of the total park visits and 85% of 
backcountry visits occurred during the Swnmer 
season. 

2) Residents of the San Francisco Bay Area 
counties were overrepresented at Yosemite, 
while residents of the I.os Angeles Basin 
counties were underrepresented. 

3) Eighty percent of vehicles entering Yosemite 
were passenger cars or pickups, 1.21, were 
camper pickups, and only 1% were motor homes. 
Ten percent of the vehicles entering Yosemite 
were driven by employees in the park. 

4) The average size of recreational groups enter
ing Yosemite was 3.2; non-recreational groups 
averaged L 7. 

5) Almost half of the individuals entering 
Yosemite were adults, and one-third were 
juveniles and youths. Sixty percent of the 
backcountry population consisted of young 
people. 

CJ CJ CJ 

6) AlJDost two-thirds of all individuals came to 
Yosemite as members of family groups, but 
only one-third of youths and old adults came 
with families. 

7) Non-whites residing in California were under
represented at Yosemite. 

8) The socioeconomic status of Yosemite visitors 
was far higher than that for the California 
population. 

Backcountry Trails 

The major conclusions from analysis of atti

tudinal and behavioral data on visitor us~ of back

country trails are: 

1) The expressed satisfaction of trail users 
depended on the following conditions: 

a) Good physical condition of the trail, 
particularly the absence of loose rock, 
multiple paths, and erosion. 

b) The absence of litter and horse manure on 
the trail. 

c) Pleasant social demeanor of individuals 
encountered on the trail, particularly 
friendliness. 

d) The degree to which visitors share a sense 
of community (perceive they are alike). 

e) A limited number of individuals traveling 
the opposite direction on the trail. 

f) The absence of horse parties on the trail, 
including pack-stock. 

3 
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2) Crowding and satisfaction were different v1s1-
tor perceptions. Crowding was less important 
to visitor satisfaction than perceptions of 
"alikeness." 

3) The exchange of greetings by trail users was 
a social norm appropriate to the backcountry 
setting. Hence, greeting has little applica
tion as a behavioral index of crowding. 

Backcountry Camps 

The major conclusions from analysis of atti

tudinal and behavioral data on visitor use of back

country camps are: 

1) The expressed satisfaction of campers depended 
on the following cond.i tions: 

a) Pleasant social demeanor of other campers, 
particularly friendliness and courtesy. 

b) Non-destructive behavior of other campers. 

c) The absence of litter and visible water 
pollution, and Park Service- or camper
constructed facilities in the camp area. 

d) The absence of pack-stock and horse manure 
in the camp area. 

e) A limited number of other camping groups. 

2) The presence of "unnatural" objects left by 
previous visitors was more important to camp
ers than deterioration of the immediate physi
cal environment. 

3) Social relationships between groups of campers 
were more important to satisfaction than the 
condition of the physical environment. 

4 

Interpretive Program 

The major conclusions from analysis of atti

tudinal and behavioral data on nature walks are: 

1) Expressed satisfaction of nature walk partici
pants depended primarily on visitor evaluations 
of interpreter performance. 

2) Nature walks with larger numbers of partici
pants provided fewer opportunities for 
visitors to interact with one another. Com
radery is valued by most participants. 

3) The degree to which people involved them
selves in activities on the nature walk was 
unrelated to their satisfaction with the 
walk. 

4) Young people were less satisfied and involved 
in nature walks than were adults. 

5) The way in which rangers conducted. walks was 
more important for the visitor than visitor 
characteristics. 

6) Almost all nature walk participants ~tayed 
overnight in the park. Over two-fi~hs of 
all participants who stayed overnight in 
Yosemite Valley resided at Camp Curry. 

7) A majority of visitors found out about nature 
walks from the Yosemite Guide. This periodi
cal served newcomers and return visitors 
equally well. 

The following management recommendations are 

based on the findings reported herein. Adoption 

of the recommended. practices will, where appro

priate, lead to higher quality visitor experiences. 
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Backcountry Management 

1) Place more emphasis on policies for zoning 
uses, educating users, and maintaining trails 
and camps than on policies for regulating the 
numbers of people in backcountry management 
zones. 

2) Restrict stock parties to designated travel 
corridors and destinations; inform backpackers 
of the areas in which they may expect to find 
stock use. 

3) Schedule High Sierra Ca.mp supply pack trains 
during periods of light use by day-hikers 
and backpackers • 

4) Wher~ver possible, separate use by large 
groups and organized youth groups from use by 
small groups of backpackers. 

5) Place greater emphasis on educating users 
regarding appropriate use of the backcountry. 
Communication with visitors should take into 
account the needs of particular visitors. 

6) Select and train backcountry rangers and con
tact station personnel with the purpose of 
developing a sense of public service as well 
as stewardship. The National Park Service 
tradition of open and friendly relations with 
the public must be deliberately maintained. 

7) Combine a backcountry reservation system with 
the present method of allocating space (issuing 
permits on site at contact stations). The 
present method does not permit visitors to plan 
their own trips during periods of heavy use. 
Alternative trips assigned on site by contact 
station personnel may not suit the preferences 
of the visitor. 

CJ c:::J c....:J c:) c::J 

8) Where use levels permit, give more attention 
to trail maintenance than trail improvement 
(cobble-stoning, widening, etc.). Mainten
ance should consist of removing loose rock, 
draining swampy areas, clearing downed trees, 
blocking off multiple paths, removing horse 
manure, and picking up litter. 

9) Intensively maintain rather than develop back
country camps. Park Service development of 
water and toilet facilities detracts from 
visitor enjoyment and should be limited wher
ever possible. All camper-constructed facili
ties should be removed. Horse manure should 
be removed from areas where backpackers camp, 
and litter should be removed from all camp 
areas. 

10) Establish a special one-day travel zone for 
purposes of managing heavy and diverse use 
close to trailheads. 

11) Monitor and evaluate the impact of backcountry 
policies and practices on visitor satisfaction. 
Use levels that do not appear to detract from 
the quality of the visitor's experience should 
not be reduced unless they produce unacceptable 
ecological changes. 

Interpretive Program Management 

l) Limit the number of people on nature walks so 
as to provide opportunity for "comradery" and 
"personalized" learning. 

2) Take into account visitor needs when planning, 
advertising, and conducting nature walks or 

7 



other interpretive programs. Specific needs 
to be considered are: 

a) Juveniles who prefer to share environ
mental exploration exclusively with a 
peer group. 

b) Single individuals seeking to meet new 
people with whom to share an apprecia
tion of nature. 

c) Family groups who wish to share an expe
rience of exploring nature. 

d) Physically and mentally handicapped 
people who require specialized facilities 
or attention. 

3) Utilize the Yosemite Guide more fully by 
identifying and characterizing specific 
interpretive programs in terms of visitor 
interests and needs. The choice of program 
name and descriptive language should identify: 
for whom the program is primarily intended; 
where and when it will meet; the topic; 
program format; expected level of visitor 
participation; and the general "mood" of the 
program. Maps indicating the starting point 
of the walk, and. transportation available to 
that site, would. also be helpful. An easily 
interpreted matrix could be designed to por
tray program characteristics and identify the 
programs to which they pertain. 

4) Recruit persons to lead nature walks who are 
charismatic and enthusiastic. The best 
interpreters are those who communicate their 
own excitement about the park to the visitors. 

8 

5) Provide opportunity and rewards for inter
preters who wish to innovate new types of 
nature walks or other interpretive programs. 

6) Rotate nature walk assignments or recruit 
new persons when interpreters lose interest 
and. excitement in their programs. An inter
preter "doing a job" is not the quality of 
service that the visitors expect. 

7) Implement novel and unstructured. programs 
as experiments. The "Artists in the Park" 
interpretive program should. be reintroduced. 
Diverse media, including painting, photc
graphy,poetry, and music, might be used. 
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Objectives 

The purpose of this section is to provide 

the decision-maker with a conceptual model for 

managing visitor use of a national park. National 

park visitor populations have been the object of 

many studies concerning leisure and recreation. 

However, few studies have attempted to relate 

visitor use to the problems faced by planners and 

managers. Decision-makers have found it difficult 

to utilize fully information on visitor attitudes, 

social characteristics, and activities because 

data were usually interpreted in a disciplinary 

rather than a management framework. 

This study is an exploratory attempt to anal

yze visitor use in the context of park management. 

A method was designed for linking alternative 

management actions with their consequences for 

visitor satisfaction and behavior. This required 

the conceptualization of: 

l) the visitor use management process; 

2) variables for analyzing visitor use manage
ment; and 

3) procedures for measuring relationships be
tween control variables and visitor use 
variables. 

c::J CJ c::J . CJ CJ CJ CJ CJ 

This method allows and requires the decision

maker to preselect a list of variables for assess

ing changes in visitor use induced by management 

actions. It does not provide a way for evaluating 

those changes. Evaluation reduces to the ques

tion: For whom are the changes perceived as 

"good" or "bad"? Measurement and evaluation of 

change are distinguished clearly, regardless of 

whether there is change in visitor use patterns 

or the physical environment. The function of this 

study is to describe accurately and measure rela

tionships which might change with visitor use or 

management. The management agency is responsible 

for evaluating those changes in the context of 

management objectives and interpretations of 

current social and political values. The source 

of such values is park legislation and public and 

congressional sentiment. Social research may aid 

in evaluation by employing surveys to describe 

sentiment more accurately, but it cannot provide 
• 

a basis for 11objective evaluation". The political 

process remains the primary means by which evalua

tion is conducted. 

11 



The decision-making model described. herein 

provides the basic elements of a systematic pro

cedure for managing visitor use. However, because 

this is the initial formulation of the model, it 

should not be substituted for experience, insight, 

local knowledge, or theoretical reasoning without 

first testing its performance as a decision-making 

tool. 

Management of Visitor Use 

Visitor management decisions are made in the 

context of overall park management. The park 

management decision-making process is schematically 

illustrated in Figure A-1. It consists of the 

following four elements: individual decision

makers; constraints and. objectives for decision

makers; a human component; and a biophysical 

component. The biophysical component is shown 

with broken lines in Figure A-1 to indicate that 

it was not examined in this study. 

These four elements are linked by arrows to 

show how they are interrelated as a decision

making system. Beginning with the decision-maker, 

management inputs may change the biological and 

physical structure or function of the environment 

represented by the biophysical component. Trail 

12 

construction or maintenance is an example of such 

an input. Management inputs may also change the 

human component. Human components are defined. as 

the visitor populations and their routine behavior 

patterns in the park. Restrictions on where and 

when backcountry campers may stay is an example 

of a management input to a human component. 

Changes in the biophysical component constitute 

environmental opportunities or constraints for 

visitor use, and visitor use may in turn directly 

change the biophysical environment. For example, 

campsites situated by high elevation lakes pro

vide opportunities for camping, but heavy use of 

such campsites usually results in water pollution 

and. destruction of ground cover. 

Decision-makers selectively monitor the 

effects of management actions (or the results of 

no action) on the human and biophysical components. 

Changes in these components are then evaluated in 

the context of management objectives and constraints 

on actions. The management objectives specify the 

goals, while the constraints limit the means by 

which the goals may be achieved. Constraints in

clude legal factors such as the Wilderness Act, 

administrative factors such as Park Service policies 
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and budgets, personal factors such as the values 

and perceptions of decision-makers, and knowledge 

factors such as the degree to which the relation

ship between management actions and consequences 

is understood. Objectives are detennined by 

reference to park legislation and current political 

and social values. If evaluation indicates that 

unacceptable change has occurred., such as visitor 

perceptions of crowding or eutrification of a 

lake, then a management problem is defined.. 

Next, the decision-maker searches for and 

identifies alternative management inputs that will 

solve the problem. Possible inputs may be discov

ered by examining research results, traditional 

experience, and results of experimental manage

ment programs. 

Once the alternative inputs are identified, 

the magnitude of their effects is assessed. Uncer

tainty regarding consequences makes this one of 

the most difficult steps in the decision-making 

process. 

The decision-maker then evalua.tes alternative 

inputs. This usually involves comparison of the 

direct costs and other constraints on the alterna

tives in relation to probable ef~ects. Iow-risk, 

14 

low-cost actions that will have some chance of 

being effective are generally favored by decision

makers operating with limited budgets. 

The final steps in the decision-making process 

ere to take action and to monitor change. It is 

particularly important for the manager to note 

unanticipated consequences so that future deci

sions may be better infonned. 

This study was not comprehensive enough to 

provide empirical information for all steps of 

this process as they relate to visitor management. 

For this reason emphasis was given to those steps 

where uncertainty is greatest. Very little is 

known about the effects of management inputs on 

visitor use. Most managers are less prepared. to 

perceive and interpret changes in visitor use 

patterns than they are to deal with changes in 

the biophysical environment. The procedure fol

lowed herein attempts to T{lake the decision-making 

process more explicit and reduce uncertainty 

regarding the linkage of management action to 

visitor use. Two primary considerations are pre

requisites to establishing the nature and extent 

of such linkages. The first involves identifica

tion and specification of appropriate units of 
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analysis and variables. The second concerns the 

measurement problems associated with establishing 

the validity of management-visitor relationships. 

We will deal with these issues in turn. 

Taxonomy for Managing Visitor Use 

The typification of visitor use is a central 

issue in park management. What characteristics 

should be used to describe visitors, visitor groups, 

and their behavior. Choosing a method for typif'y

ing visitors is consequential because the means 

selected determine both the kinds of changes that 

are measured and the evaluations which are possible. 

Every method has its advantages and disadvantages 

for particular purposes. One of the objectives of 

this project was to select a typification scheme 

suited to the analysis of visitor use in the con

text of park management. 

Visitor behavior patterns were chosen as the 

primary typification of visitor use for this study. 

A review of other means for describing visitors 

will illustrate the choices that were available and 

the reasons for the selection of behavior patterns. 

Early management-oriented recreation research 

described visitor use in terms of simple headcounts 

and categorical activity counts. Later studies 

c::::J c::J CJ CJ CJ c:i 

typified visitors on the basis of conventional 

socioeconomic characteristics and developed 

standard listings of recreational activities. 

The outdoor Recreation Resources Review Commis

sion (1962) correlated conventional demographic 

variables with selected outdoor recreation activi

ties to develop models for projecting future con

sumption of recreation resources. Even though 

this approach has been used. widely for projecting 

recreation consumption, it has not provid.ed 

decision-makers with a way of anticipating and 

dealing with changes in visitor attitudes, styles 

and behavior. 

An alternative to using conventional demo

graphic variables has been to typif'y visitors on 

the basis of their attitudes toward recreation 

resources. This approach has been used to relate 

management preferences to wilderness values 

(Hendee, et al., 1968), as well as to define a 

primary visitor population for the wilderness 

manager (Stankey, 1972). Attitude surveys have 

aided managers with the evaluation of alternative 

management plans by describing visitor values and 

resource perceptions more accurately. However, 

these surveys provide only aggregate statistics 
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on attitudes held by individual visitors and. cannot 

be used to differentiate actual visitors in a 

recreation setting. 

A number of researchers have suggested new 

directions for describing visitors by associating 

recreation activities with small social groups 

such as families and friendship networks (Klausner, 

1969; Lee, 1973; and Yancey and Snell, 1971). This 

approach has advantages over the use of conventional 

social aggregate variables such as occupation, in

come and age. It appears that visitor choices of 

recreational place and activity are explained best 

by the immediate social context of family and 

friends (Burch, 1969). Also, these social units 

constitute some of the basic social lineaments by 

which recreational behavior is recognizable and 

predictable (Lee, 1974a ). This is evidenced in a 

practical way by the fact that the small group is 

the basic social unit in park management. Previous 

research has indicated that these social units are 

associated with particular recreational activities 

(Field and O'Leary, 1973). The usefulness of this 

visitor typology has been limited because it was 

applied only to activity categories. Park managers 

require a conceptualization of visitor use other than 

categorization of activities which can be com

pared directly with land use and other resource 

classifications. 
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Typifications of visitor behavior seem to 

offer the best approach to unif'ying classifica

tions of visitors and resource uses. The routine 

ways in which visitor groups use recreation re

sources can be abstracted to form descriptions of 

behavior patterns.' Several researchers found 

that habit and style were the most important vari

ables in understanding camper behavior (Burch and 

Wenger, 1967; La.Page and Ragain, 1971). It is 

helpful to draw upon social variables such as 

socioeconomic status or group composition for 

purposes of explaining variations in styles of 

use. For example, families with young children 

have a style of camping different from retired 

couples, and the resource requirements and 

environmental "impacts" of the two groups vary 

accordingly. 

Performance Measurement 

Resource managers may find the concept of 

performance to be useful for purposes of assessing 

the quality of recreational environments. Simply 

stated, performance is the measure of how well a 
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particular recreation setting meets the needs of 

its users (WUrman, Levy and Katz, 1972). Perfonn

~ requirements may be defined as those specific 

factors which must be present or absent to a 

certain degree for an environment to sustain satis

factorily a particular behavior pattern. In this 

study, behavior patterns were grouped into classes 

with similar performance requirements. These 

classes are the hmnan components defined. above. 

Hence, the human component "nature walk" contains 

a number of behavioral routines organized by differ

ent park interpreters. 

The notion that visitors confonn to routine 

behavior patterns that have identifiable perform

ance requirements appears to be a useful tool for 

managers who want to relate environmental condi

tions to visitor satisfaction and behavior. The 

identification of perfonnance requirements neces

sitates knowledge of visitor needs. Unfortunately, 

there are no absolute definitions of visitor needs, 

as recreation needs are pluralistically defined 

(Mercer, 1973). In addition to the users them

selves, visitor needs are regularly defined by 

managers, experts, and. special interest groups. 
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The needs stated by the user may differ substan

tially from those defined by the manager or 

expert. This is illustrated by the differences 

between visitor and manager definitions of recrea

tion settings (Craik, 1970; Hendee and Harris, 

1970; Merriam, Wald and Ramsey, 1972). Moreover, 

significant differences exist in the needs defined 

by different users engaged in the same activities 

or behavioral routines (Hendee, et al., 1968; and 

Lee, 1973). Two approaches are used in measuring 

visitor needs related to these disparities in 

judgement. 

The first approach involves studies assessing 

the quality of the recreational environment from 

the visitor's point of view (Lucas, 1964; Peterson, 

1974; and Stankey, 1972). Underlying these studies 

is the assumption that felt need satisfaction is 

largely a function of the visitor's conscious com

parison of perceived reality in relation to expec

tations or preferences. This presupposes that the 

individual is aware of the performance require

ments for a particular behavioral routine. 

The second approach to assessing visitor 

needs involves the use of trained experts (either 

outside specialists or rangers themselves). This 
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assumes that individuals may not be aware of their 

recreational needs. Hancock (1973) discovered 

that campers' stated preferences for dense vegeta

tion screening around campsites was not reflected 

in their choice of campsites when campsites were 

artificially manipulated to reduce screening. The 

social science literature is replete with other 

instances in which attitudes were ver-y poor pre

dictors of behavior (Deutscher, 1966; and Wicker, 

1969). Attitude-behavior congruence cannot be 

taken for granted., but must instead be established 

through empirical research. Park visitors may not 

always be the best judges of performance require

ments for particular behavior patterns. Visitor 

behavior by itself, such as method of choosing 

a campsite, may also be a valid expression of 

need--even when individuals are not aware of the 

reasons for their choices. 

These difficulties in defining recreational 

needs present park managers with a complex problem. 

When should visitor attitude surveys, comments, or 

complaints be considered valid. sources of informa

tion for determining performance requirements? 

When should behavioral data, such as visitor 

choices of place and activity, constitute valid 
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evidence for establishing performance require

ments? When should the judgements of specialists, 

interest groups, and other third parties be 

solicited? 

A method for answering some of these ques

tions is provided by the measurement procedure 

followed in this stud.y. Attitude survey tech

niques and behavioral observations were employed 

simultaneously to measure the same control vari

ables in relation to expressed visitor satisfac

tion and observed behavior. By supplementing 

interviews and questionnaires with behavioral 

observations, we attempted. to measure the same 

relationships with procedures that had different 

methodological weaknesses. Uncertainty of inter

pretation is greatly reduced if relationships can 

be confirmed. by two or more independent measure

ment processes (Campbell and Fiske, 1959; Webb, 

et al., 1966). Valid interpretations of differ

ences in linkages between control variables and 

visitor use will be more likely when there is 

convergence of results from different procedures. 

However, it is important to note that the advan

tages of using multiple methods are realized. 

fully only when there. is a systematic conceptual 
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framework with which to make substantive interpreta

tions of results. 

The combined use of questionnaires and behav

ioral observations had the effect of reducing errors 

introduced by the use of either technique alone. 

These instruments have very different weaknesses 

which pose threats to the validity of results. 

Webb, et al. (1966, p. 12) identified three general 

sources of error: 

1) Error that may be traced to those being 
studied; 

2) Error that comes from the investigator; 
and 

3) Error associated with sampling imperfec
tions. 

Error produced by the visitor is a particu

larly high risk to the validity of interpretations 

when questionnaires are employed. Webb, et al. 

(1966, p. 1) warned that: 

Interviews and questionnaires intrude as 
a foreign element into the social setting 
they would describe; they create as well 
as measure attitudes; they elicit atypical 
roles and responses •.• 

Unobtrusive observation was employed to limit this 

sort of error. The influence of the researcher on 

the visitor was negligible for behavioral measures 

such as involvement on nature walks or greeting 

behavior on backcountry trails. In addition, 

observation may have captured information which 

visitors either were not aware of or willing to 

disclose. Ratings of environmental conditions 

by "expert" observers in the backcountry were 

useful for identifying performance requirements 

not pointed out by visitor responses. 

Error from the investigator is far more 

likely to threaten validity when observations 

are used instead of questionnaires. The human 

observer is the data-gathering instrument, and he 

may be supject to boredom, fatigue, or distrac

tions over the course of the observations. Relia

bility (inter-observer agreement) also poses 

serious threats to the validity of observational 

data. The questionnaires used in this study had 

the advantage of presenting the same stimulus to 

all persons. Also, the questionnaires, together 

with unstructured interviews, enabled the researcher 

efficiently to identify perfonnance requirements by 

utilizing visitors' own observations of their be

havior and attitudes. 

Error from sampling imperfections can be 

introduced. when access to populations of interest 
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is restricted., or where populations vary over time 

and geographical areas. Access to the current 

visitor population in human components was obtained 

by sampling time and space units instead of the 

population itself. Data were gathered on individ

uals and groups present on selected backcountry 

camps and trails, and on nature walks in Yosemite 

Valley during selected time frames. A relatively 

unbiased sample was obtained of the current popu

lation's behavior patterns in these components. 

However, the procedures employed. assured only the 

internal validity of the findings. Results may 

not be generalized safely to other places, times or 

visitor populations. 

20 

c::::J c:::J c:::J CJ CJ 'c:::J c:::J c:::J c::J CJ CJ c:::J c:J CJ c::::J c::::J c::J c::::J c::::J 



APPENDIX B 

RESULTS: VISITOR PROFILE FOR YOSEMITE NATIONAL PARK 

21 





t .. _; c;.:J ~ ~ CJ 

Objectives 

Visitor groups entering Yosemite at the 

four primary entrance stations in the summer of 

1973 were sampled to obtain a more complete pro

file of the total visitor population. This 

profile serves two purposes: 

1. It provides park managers with a 
description of the kinds of people 
who visit Yosemite; and 

2. It provides information for comparing 
the total recreational population with 
the populations sampled in the inter
pretive and backcountry components. 

Methoas 

The National Park Service entrance station 

counts and the 1973 VTN Transportation Study did 

not provide enough information to develop a can

plete visitor profile. Therefore, these data 

were augmented by using unobtrusive observation 

at entrance stations to obtain more discriminat

ing data on the age, sex, and group size of 

visitors. In addition, new data were collected 

on race and countercultural lifestyle. The 

types of vehicles driven by visitors were 

recorded. in order to compare the accuracy of 

this sample with previous results. 
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A sample of almost two-thousand. vehicles 

was drawn in a manner that distributed the 

observations over all hours of the day, days of 

the week and weeks of the Summer season. Obser

vations began on July 1 and continued through 

September 15. Every third vehicle entering the 

park at systematically selected entrance stations 

was sampled during four-hour observation periods. 

The observer was positioned just inside the gate 

beside the entrance booth at a location where 

all occupants of the vehicle could. be observed. 

Brief questioning was used to obtain data per

taining to persons who could not be unobtrusively 

observed because they were riding in the back of 

a van or camper. 
A count was taken of the number of individ

uals in each vehicle. Each individual was 

classified by sex and social age. Social age is 

a term referring to d.istinct behavioral stages 

in the life cycle of an individual. The observ

able characteristics of the following six social 

age categories were described in detail and used 

for classifying individuals: 

a) Infant {usually less than 2 years old); 

b) Child. {approximately 3 to 10 years old); 
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c) Juvenile (approximately 11 to 15 years 
old); 

d) Youth (approximately 16 to 26); 

e) Adult (approximately 27 to 55 years 
old); and 

f) Old, ad.ult (generally older than 55 
years).* 

The predominant race and countercultural 

life-style of each entering group were recorded. 

Race was classified as white, black, and other. 

The degree to which individuals in the group 

symbolized countercultural membership through 

clothing, hair length and paraphernalia was 

used. to develop a descriptive classification. 

Groups were typified as Conventional, Semi-Hip 

or Hip on the basis of increasing display of 

* countercultural symbols. 

Groups were also classified by type of 

size, age and sex composition. The following 

four types were used: 

* 

a) Single (individual of any age and 
either sex traveling alone); 

For a complete description of these clas
sification schemes, see: Robert G. Lee, 
"Social Organization and Spatial Behavior in 
Outdoor Recreation," unpublished Ph.D. disserta
tion, University of California, Berkeley, 
1973. 
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b) Pair (two individuals of approximately 
the same age and either sex, including 
couples); 

c) Peer (three or more individuals of 
approximately the same age and either 
sex); and 

d) Family (Infants, Children, Juveniles, 
and/or Youths plus male(s) and/or 
female(s) who are old enough to consti
tute parents for the younger members of 
the group) • * 

The final group classification was on the 

basis of the social age of the dominant, or 

supervising, member(s) of the visitor group. 

Such group heads are most of'ten the oldest 

members. 

The entrance station sample was used as a 

standard against which to compare the group 

size, social age, sex, race, countercultural 

life-style, and group type of visitors sampled 

in the backcountry and interpretive components.** 

Reliability checks on observer classification~ 

were mad.e by comparing the judgements of the 

two observers who gathered data in these three 

settings. Agreement between observers was 

**See Lee (1974b) for methods used to sample 
backcountry and interpretive components. 
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88.6% for group size, 80.4% for social age, 

95.01, for sex, 100.()% for race, 92.'Jfr, for 

colllltercultural life-style, 85.7% for form of 

payment, and 94.51,, for type of vehicle. 

A comparison of visitor characteristics 

by entrance station was made to discover 

whether biases had been introduced by dispro

portionate sampling. Substantial differences 

in the proportion of non-recreational visits 

were found.; but only minor variations in other 

characteristics were noted. The estimates of 

non-recreationists and method of payment were 

corrected by a weighted average. 

Results 

Data making up the visitor profile include 

month of visit, origin of visitors, type of 

vehicle, method of payment, income, education, 

occupation, type of visit, group size, sex, 

age, type of group, social age of dominant 

group member(s), race and countercultural life

style. Wherever sufficient data are available, 

the entrance station population is compared 

with the backcol.llltry and nature walk popula

tions. 
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Tabulated data on income, occupation and 

education were not reported herein because they 

are readily available to the National Park Ser

vice in other reports. 

Month of Visit- National Park Service 

Monthly Public Use Reports show that half of 

all park visits and 85% of backcountry visits 

occur during July, August and September {Table 

B-l), the months during which data were col

lected for this study. 

Origin of Visitors- The 1973 VTN Trans

portation Study and 1972 Backcountry Permit 

Data, when compared with the 1970 California 

population, show a disproportionate distribu

tion of visitors by California collllties of 

origin (Table B-2). Relative frequencies in 

percent for the VTN sample and backcountry 

permit data were calculated by including non

California residents. When adjusted. frequen

cies are compared with the California population 

by collllties, it is evident that residents of 

the San Francisco Bay Area collllties (Alameda, 

Contra Costa, Marin, San Francisco and 

San Mateo) make up 32% of the Yo~emite visitors 

and 36% of the backcountry visitors from 
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California but only 18% of the California popu

lation. Conversely, residents of the I.os .Angeles 

Basin counties (I.os .Angeles, Orange, Riverside 

and San Bernardino) constitute 30% of Yosemite 

visitors, 23% of backcountry visitors from 

California, but 48% of the California population. 

Type of Vehicle- The distribution of types 

of vehicles entering Yosemite National Park was 

very similar to that obtained by VTN (Table B-3). 

Eighty percent of the vehicles were passenger 

cars or pickups, 12% were camper pickups or 

vans, and motor homes (including Winnebagos) 

were only 1%. Results from this study might 

be more accurate than VTN's because samples 

were drawn throughout the summer rather than 

only during a "heavy weekend" or "typical 

week." 

Method of Payment- Data show that 59% 
of the entering groups payed cash, 2'2!'/,, used the 

Golden Eagle Pass, 4% used the Golden Age Pass, 

4%were permitted free entry as foreigners, and 

11% were employees in the park or had a special 

use pass (Table B-4). 

Income- No data on the income of Yosemite 

visitors were available from any recent studies. 

A nationwide sample of National Park visitors 
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in 1968 found that almost 6Cf1/o of visitors to 

all U.S. National Parks had family incomes 

over $7,000, while the 1970 U.S. census for 

California shows that only 43% of Californians 

had similar incomes. 

Education- The 1973 VTN Transportation 

Study sampled drivers leaving Yosemite and. 

found. that 70% had attended. college, with 

almost one-half having received. a college 

degree. The 1970 U.S. Census for California 

found that only 121, of the population had. 

attended college. Yosemite visitors are far 

above average in level of education. 

Occupation- The VTN Transportation survey 

of respondents exiting found that 4()% were 

professional and technical workers. Only 16% 

of the 1970 California population fell in this 

same occupational category. Managers were 

found in about the same proportion as in the 

1970 California population; and clerical, 

sales, craftsmen, operatives, laborers and 

services were found. in roughly one-half the 

proportion they occupy in the California popu

lation. 

Type of Visit- Visitor groups entering 

the park were classified by Recreational and 
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Non-Recreational visit. Non-Recreational 

groups included all those entering Yosemite for 

gainf'ul employment or other such duties. The 

form of payment was used to distinguish these 

two purposes. The data show that the National 

Park Service has been underestimating the num

ber of non-recreational groups entering the park 

(Table B-5). When expressed in terms of number 

of visits, the degree to which non-recreationists 

are underestimated is less because of their 

lower mean group size (Table B-6). These data 

indicate that almost 10% of all entering vehicles 

are government, commercial or employee vehicles. 

Group Size- The size distribution of 

visitor groups entering Yosemite was broken 

down by Recreational and Non-Recreational visits 

(Table B-7). An average size of 3.2 was found 

for Recreational groups and 1.7 for Non-Recrea

tional groups. The combined average was 3.0. 

The National Park Service presently uses an 

average of 3.5 to calculate number of visits 

from vehicle counts. The mean group size from 

the VTN study was found to be 3.1 when recal

culated to correct errors. 

The average sizes of recreational groups 

attending Nature Walks (2.5) and using the 
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backcountry (2.7) were smaller than those 

entering the park (3.2) (Table B-8). Nature 

walks attracted substantially fewer groups con

sisting of six or more individuals, but tended 

to draw more single individuals. The back

country was similar to nature walks in having 

a higher proportion of smaller groups as com

pared with the total park population. These 

results may reflect the fact that Family groups 

were less likely to use the backcountry and 

take nature walks than other types. 

Sex- Forty-five percent of the individuals 

entering Yosemite were females and 55% were 

males (Table B-9). The 1970 U.S. Census for 

California shows 49% males and 51% females. 

Thus, females were slightly underrepresented. 

in the Yosemite population. The relative pro

portion of males and females was reversed for 

nature walkers. A surprising finding was that 

34% of backcountry visitors were females. 

Females seldom exceeded 18% in previous wilder

ness surveys. 

Social Age- The social age of visitors 

entering Yosemite shows that almost half are 

Adults or Old Adults, 26% are Youths, 91o Juven

iles, 16% Children, and 1% Infants (Table B-10). 

~ 

c.J 



Striking differences exist in social age com

position of the total park population, the 

backcountry, and nature walks. Infants, Child

ren, Adults and. Old Adults were found. in lesser 

proportions in the backcountry compared to the 

total park population, while Youths constituted 

52% of backcountry users and only 26% of the 

park population. Juveniles were found in 

approximately equal proportions in all three 

populations. Youths were slightly under

represented in Nature Walks and Children were 

overrepresented. 

The distribution of social ages of indi

viduals by the type of group with which they 

enter Yosemite is particularly interesting 

(Table B-11). All but 2,8% of Juveniles 

entered the park with Families, but 6CYfo of 

Youths entered as Pairs or with Peers. Sixty

two percent of Adults come with Families and 

61'1o of Old. Adults came as Pairs or with Peers. 

Similar interpretations are possible when the 

social age of individuals entering Yosemite is 

cross-tabulated with the social age of the 

dominant member(s) of the visitor group (Table 

B-12). These data indicate 8()% of all individ

uals come with a group in which there were 
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Adults and/or Old Adults; 2CYfo come with groups 

in which the oldest members are Youths and 

only 0.11, come with groups headed by Juveniles. 

Type of Group- A comparison of the type 

of groups found in the total park, backcountry, 

and. Nature Walk populations show that Singles 

and, to a lesser extent, Peers, occupy a greater 

proportion of the backcountry than the total 

population (Table B-13), Families are only 20% 
of the backcountry population but 46% of the 

total park population. On Nature Walks, Peer 

groups are underrepresented and. Singles are 

substantially overrepresented. 

Social Age of .Dominant Member(s)- Data 

show that backcountry groups were headed by 

substantially younger individuals than groups 

in the total park population (Table B-14). 
Fi~y-one percent of backcountry groups were 
headed by Juveniles or Youths compared to 27'1o 
for the total groups in the park. 

Race- Entrance station data indicate that 

90.'7fo of the entering groups were largely com

posed of whites, 1.2% were blacks, and. 7,91, 

were other races (Table B-15). The 1970 Cali

fornia population consisted of 89.()% whites, 

7-0% blacks and 4.afo other. The proportion of 
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non-whites decreased sharply in both back

country and Nature Walk populations, although 

equal proportions of blacks were found in the 

total park and Nature Walk populations. 

Countercultural Life-Style- Approximately 

7<::lfo of the groups entering Yosemite consisted 

of individuals who could be typified as having 

Conventional as opposed to Countercultural 

life-styles, while the remaining 3<::lfo were 

classified as Semi-Hip and Hip (Table B-16). 

Proportionately more Semi-Hip and Hip groups 

were found in the backcountry than in the 

total park population. Nature Walks were 

almost 80% Conventional, indicating that 

countercultural youths were less likely to 

be attracted to them than to backpacking. 

C:) ~) ' . ...._-;;. c:::J ~ 

29 



TABLE B-1 

VISITS TO YOSEMITE NATIONAL PARK,YBY MONTH, 1973, FOR 

TOTAL PARK AND BACKCOUNTRY, IN PERCENT 

Month Total Visits Ba.ckcountrr 

January 2.2% o.6% 
February 2.5 LO 

March 2.5 0.7 
April 4.1 0.5 
May 9.9 1.5 
June 15.7 8.3 
July 19.5 27.2 
August 21.7 47.1 
September 10.7 10.5 
October 5.9 1.2 
November 3.2 o.8 

December 2.0 o.6 

TOTAL 100.(yt, 100.(yt, 

(N) (2,349,429) (119,057) 

!/ Source: u.s.D.I., National Park Service, Monthly Public Use 
Reports, Yosemite National Park, 1973. 
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TABLE B-2 

ORIGIN OF TOTAL YOSEMITE AND YOSEMITE BACKCOUNTRY VISITORS, 

BY CALIFORNIA COUNTIES, IN PERCENT 

County of Origin VTN Travel Study 1973!/ Backcountry Permits 1972g/ 
1970 Califor1ia 
Populationl 

Relative Adjusted Relative Adjusted. Relative 
Frequency Frequency Frequency Frequency Frequency 

(in%} {in %) __{!n_j) __ (in cfo) _Jin cfo) 

Alamed.a 7.1<fo 10.2"/o 11.7% 13.CYfo 5.4% 

.Amador 0.3 0.5 - - 0.1 

Butte 0.2 0.3 0.2 0.2 0.5 

Contra Costa 2.8 4.o 4.7 5.2 2.8 

Fresno 3.7 5.3 1.6 1.8 2.1 

Glenn 0.1 0.1 - - 0.1 

Inyo 0.1 0.1 - - 0.1 

Kern 1.1 1.6 o.4 0.5 1.6 

Kings 0.1 0.2 0.1 0.2 0.3 

Lake 0.1 0.1 - - 0.1 

Lassen 0.1 0.1 - - 0.1 

Los Angeles 15.2 21.9 16.4 18.2 35.2 

Madera 0.5 0.7 o.4 0.5 0.2 

Marin 1.4 2.0 3.0 3.3 1.0 

Mariposa 0.7 
I 1.0 0.2 0.3 

Mendocino 0.1 0.1 0.1 0.1 0.3 
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TABLE B-2--page 2 

Relative Adjusted. Relative Adjusted Relative 
Frequency Frequency Frequency Frequency Frequency 

County of' _Qri_g_i_!! (in.-1)__ (in%) (in%) (in%) (in~) 

Merced 1.6 2.3 1.5 1.7 0.5 

Mono o.4 o.6 0.1 0.1 

Monterey o.B 1.1 1.4 1.5 1.3 

Napa 0.3 o.4 o.4 o.4 o.4 

Orange 4.4 6.3 3.3 3.7 7.1 

Riverside o.6 0.9 o.6 0.7 2.3 

Sacramento 1.6 2.3 1.9 2.1 3.2 

San Benito 0.1 0.1 - - 0.1 

San Bernardino 0.7 1.0 o.8 0.9 3.4 

San Diego 2.1 3.1 3.2 3.4 6.8 

San Francisco 3.6 5.2 6.6 7.3 3.6 

San Joaquin 1.5 2.1 0.9 1.0 1.5 

San Luis Obispo 0.1 0.2 0.5 o.6 0.5 

San Mateo 3.9 5.6 6.7 7.5 2.8 

Santa Barbara o.B 1.2 o.8 0.9 1.3 

Santa Clara 7.1 10.3 11.9 13.2 5.3 

Santa Cruz 0.9 1.3 1.4 1.5 o.6 

Shasta 0.2 0.3 - - o.4 

Siskiyou 0.1 0.2 - - 0.2 

Solano 0.1 0.2 0.5 0.5 0.9 

Sonoma 0.7 1.0 1.0 1.1 1.0 

Stanislaus 1.5 2.1 1.5 1.7 1.0 

Sutter 0.1 0.1 0.1 0.1 0.2 

~ c::::i ~ ,t::; IC CJ c::v {O c::? c:, ~ .:::::> r:.:i> c:::r, 



LJ ( -~--: c:...: 0 c=:J Q· r::J G r;;=i c.:) ·.Q c.:=1 c-=> ~ c.:~J o 

TABLE B-2--page 3 

Relative Adjusted Relative 
Frequency Frequency Frequency 

Collrl_ty- of' Qrigin (in 'foL (in 'fo) (in 'fo) 

Tehama 0.1 0.1 -
Tulare o.6 0.9 0.3 
Tuolumne 0.2 0.3 3.3 
Ventura 1.2 1.8 1.1 

Yolo 0.5 0.7 o.6 

Yuba 0.1 0.1 0.1 

Total 69.21, 100.C/fo 89.411, 

Other Calif'ornia - - 0.7 

Total Calif'ornia 69.2 100.C/fo 90.l'fo 

Non-Calif'ornia 30.8 - 9.9 

TOTAL 100.C/fo 100.C/fo 100.C/fo 

VTN Travel Study, October 1973. Y Source: 

g/ Source: 1972 Wilderness Pennit Data, Yosemite National Park. 

Adjusted Relative 
Frequency Frequency 

(in 'fo) (in 1,) 

- 0.1 

o.4 0.9 

3.7 0.1 

1.2 1.9 

0.7 0.5 

0.1 0.2 --
99.2<1, 98.Cffo 

o.8 2.0 

100.C/fo 100. C/fo 

100.C/fo 100.C/fo 

1/ Source: U.S. Department of Commerce, Bureau of the Census, 1970 Census of Population and 
Housing, California (Washington, D.C.: Government Printing Office, 1972). --
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TABLE B-3 

DISTRIBUI'ION OF TOTAL VEHICLES ENTERING YOSEMITE 

COMPARISON OF 1973 YOSEMITE INSTITUTE AND 

VTN SAMPLES, IN PERCENT 

V'mY 
Type of Vehicle Yosemite Institute 

July 4-September 14 
Memorial Day 

1. Passenger car 

2. Cars with trailer 

3. Camper 

4. Motor home 

5. Trucks ( including commercial} 

6. Buses 

7. Motorcycles 

8. Bicycle and foot 

TOTAL 

(N) 

79.8% 

2.5 
11.9 

1.1 

1.8 

1.1 

1.6 

0.2 

100.Clf., 

(1915) 

Y Source: VTN Travel Study, October 1973. 

Weekend 

81.'l'/o 

2.4 

10.9 

1.0 

0.5 

3.3 

100.CY{o 

First Week 
in August 

77°5% 
4.2 

ll.7 

4.7 

0.3 

1.6 

100.C/fo 

(1445) 
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TABLE B-4 

VISITOR MODE OF PAYMENT AT YOSEMITE ENTRANCE STATIONS 

IN W.ROOTT, 1973 

Mode of Weighted 
Payment Arch Rock South Entrance Tioga Pass Big Qak Flat Average 

Cash 49.71, 66.5% 47.21, 72.31, 58.81, 

Golden Eagle 25.6 11.6 34.5 13.9 21.8 

Golden Age 5.5 4.9 2.3 5.8 4.4 

Foreign 1.8 2.2 5.7 5.8 3.7 

Pass 2.3 2.7 3.4 0 2.1 

Employee 15.1 12.1 6.9 2.2 _2.2 -----
TOTAL 100.Cf'/o 100. Cf'/o 100.C!'/o 100. Cf'/a lOO.Cf'/o 

(N) (1,341) (224) (87) (137) (1,789) 

(Not Available) (33) (24) (73) (1) (131) 

l~O 
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TABLE B-5 

DISTRIBUTION OF RECREATIONAL AND NON-RECREATIONA~/ GROUPS ENTERING 

YOSEMITE, BY ENTRANCE STATION, JULY THROUGH SEPI'EMBER 1973, 
COMPARISON OF YOSEMITE INSTITUTE SAMPLE AND NATIONAL PARK 

Yosemite Institute Sample 

Recreation 

Non-Recreation 

TOTAL 

(N) 

National Park Serviceg/ 
Count 

Recreation 

Non-Recreation 

TOTAL 

(N) 

SERVICE COUNT, IN PERCENT 

Entrance Station 

Arch Rock South Tioga 

82.7% 86.fr'/o 94.4% 
17._3_ 13.4 5.6 

100. Cf'/o 100. Cf'/o 100·. Cf'/o 

(11324} (247) (160) 

95-~ 99-2% 98-5% 
4.2 o.8 1.5 

100.o<fo 100. Cf'/o 100. Cf'/o 

,z~.282} (103.,....122} (2J1291) 

Big Oak Flat 

97 .Ba/a 
2.2 

100. Cf'/o 

(138) 

96.81, 
3.2 

100. Cf'/o 

(12.832) 

Total 

90.2% 
_9.8 

100. Cf'/o 

97. 7% 
2.3 

100.(Yfo 

(344.248) 

~ Non-Recreationa.l Groups include commercial vehicles, government vehicles, and employees or 
otl1 er individuals with gate passes. 

g/ Source: U.S.D.I., National Park Service, Monthly Public Use Reports, Yosemite NetionPl Park, 
July, August and. September, 1973, 
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TABLE B-6 

DISTRIBUTION OF RECREATIONISTS AND NON-RECREATIONISTS!/ ENTERING 

YOSEMITE, BY ENTRANCE STATION, JULY THROUGH SEPI'EMBER, 1973 

COMPARISON OF YOSEMITE INSTITUTE SAMPLE AND 

Individual Visitors 

Yosemite Institute Sample 

Recreationists 

Non-Recreationists 

TOTAL 

(N) 

National Park Service?/ 
Count 

Recreationists 

Non-Recreationists 

NATIONAL PARK SERVICE COUNT, IN PERCENT 

Entrance Station 

Arch Rock South Entrance Tioga Pass 

90.1% 92.5% 96.5<1, 
_9_.2_ 7.5 3.5 

100. r:,fo 100. 01/o 100. CY'/o 

{42044} {774} {461} 

95.~ 99.21, 98.5% 
4.2 o.B 1.5 

100. C/fo 100. CP/r, 100. fY/o 

Big Oak Flat 

99.3% 
0.7 

100.CY'/o 

{443} 

96.8'1, 

3.2 

100. CP/r, 

Total 

91.7<1, 

8.3 

100.Cfl/o 

{52722} 

97.7"/o 

2.3 

100. fY/o TOTAL 

(N) (252,378) (357,917) (321,738) (246,726) (1,178,758) 

!/ Non-Recreational Groups include conunercial vehicles, government vehicles, and employees or 
other individuals with gate passes. 

'?:) Source: U.S.D.I., National Park Service, Monthly Public Use Reports, Yosemite National Park, 
July, August and September, 1973. 
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TABLE B-7 

SIZE OF RECREATIONAL AND NON-RECREATIONAL GROUPS ENTERING YOSEMITE, 

COMPARISON OF YOSEMITE INSTITUTE AND VTN SAMPLES, IN PERCENT, 

MEAN SIZE; STANDARD DEVIATION, AND COEFFICIENT OF VARIATION, 
1973 

Percent 

Nl.lll1ber of Yosemite Institute ~ 
Individuals Recreational Non-Recreational Total Total 

l 6.8% 52.7% 13.5% 7. 9"/o 
2 37.0 32.6 36.4 42.3 

3 17.4 7 .5 14.8 16.0 

4 20.3 5.0 18.1 17.9 

5 9.6 l.8 8.5 8.1 

6 or more 8.2__ 0.3 7.6 7.8 

TOTAL 100.oa/o 100 .Cf'/o 100.oa/o 100.Cf'/o 

(N) (1,620) (279) (1,899) (1,398) 

Mean 3.16 l.72 3.01 3.09 

Standard Deviation l.42 0.99 l.64 1.70 

Coefficient of 
Variation o.45 0.58 0.55 0.55 

Y Source: VTN Travel Survey, October 1973. 
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TABLE B-8 

SIZE OF RECREATIONAL GROUPS ENTERING YOSEMITE, USING 

BACKCOUNTRY, AND ATTENDING NATURE WALKS, IN PERCENT, 
1973 

Number of 
Individuals Entrance Ba.ckcount!l Nature Walks 

1 6.8% 15.3'fo 20.21, 
2 37.0 43.4 44.2 

3 17.4 17.1 15.7 
4 20.3 9.5 12.4 

5 9.6 5.4 5.2 
6 or more 8.2..._ _____2_.__3 2.4 

TOTAL 100.C!li, 100.C!li, 100.C!li, 

(N) (1,620) {557) {421) 

Mean 3.16 2.74 2.45 

Standard Deviation 1.42 1.46 1.23 

Coefficient of 
Variation o.45 0.53 0.50 
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Sex 

Female 

Male 

TABLE B-9 

SEX OF RECREATIONAL VISITORS ENTERING YOSEMITE, USING 

BACKCOUNTRY, AND ATTENDING NATURE WALKS, IN PERCENT, 

1973 

Entrance Backcountrz Nature Walks 

45.1% 33.6% 54.2% 

54.2_ 66.4 45.8 

TOTAL 100.0% 100.Q% 100.0% 

(N) (5,715) (1,§g1)_ t!-,047) 
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TABLE B-10 

SOCIAL AGE OF RECREATIONAL VISITORS ENTERING YOSEMITE, USING 

BACKCOUNTRY, AND ATTENDING NATURE WALKS, IN PERCENT, 

1973 

Social Age Entrance Backcountry Nature Walks 

Infant 0.71,, O.l<f,, o.g,/o 

Child 15.9 5.3 18.8 

Juvenile 9.2 10.l 9,3 

Youth 26.1 52.0 20.6 

Adult 41.3 29.9 42.9 

Old Adult 6.2._ 2.6 7. 5 

TOTAL 100.Cl'/o 100. o<f,, 100. <Yf,, 

(N) (5,715) (1,623) (1,047) 
-
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TABLE B-ll 

DISTRIBUTION OF INDIVIDUALS ENTERING YOSEMITE BY 

SOCIAL AGE AND GROUP TYPE, IN PERCENT, 

1973 
-

Social ~e of Individual 

Group Type Infant Child Juvenile Youth Adult Old Adult Total 

Singles - 1o - 1o - 1o 5.01, 2.01, 2.11, 2.11, 

Pairs - - o.8 34.9 23.2 30.3 20.2 

Peers - - 2.0 29.1 12.4 30.9 14.5 

Families 100.0 100.0 97.2 31.0 62.4 36.7 _§3.2 

TOTAL 100.01, 100.01, 100.<Yfo 100. <Yfo 100.()% 100. r1f,, 100. r1f,, 

(N) (38) (873 (510) (1,212) (2,151) (379) (5,163) 
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Social Age 
of Dominant 

Member~ 

Juvenile 

Youth 

Adult or 
Old Adult 

TOTAL 

(N) 

...- t:::l c:.:.J 

TABLE B-12 

DISTRIBUTION OF INDIVIDUALS ENTERING YOSEMITE BY SOCIAL AGE, AND 

SOCIAL AGE OF DOMINANT GROUP MEMBER(S), IN PERCENT, 

1973 

Social Age of Individuals 2 in Percent 

Infant Child Juvenile Youth Adult Old. Adult Total 

- - o.61, - °lo - 'fr, - 'fr, O.l'fr, 

21.l 3.7 2.2 76.6 - - 19.5 

78.9 96.3 97.2 23.4 100.0 100.0 8o.4 

100. CJ1/o 100. Clfo 100. CJfo 100. Clfo 100.afo 100. CY/a 100. CJ{o 

(38) (864) (5o6) (1,284) (2,196) (404) (5,292) 

43 



c::::i CJ c::J 

TABLE B-13 

TYPES OF RECREATIONAL GROUPS ENTERING YOSEMITE, USING 

BACKCOUNTRY, AND ATTENDING NATURE WALKS, IN PERCENT, 

1973 

Type of Group 

Singles 

Pairs 

Entrance Backcountry Nature Walks 

·t:3 

Peers 

Families 

Other 

TOTAL 

(N) 

c::i 

6.81, 

34.3 

12.6 

46.3 

1.00.~ 

(1,620) 

.___, ,...........,, .___. ~ 

14.5i 

39.7 

18.9 

19.7 

7.2 

100.~ 

(557) 

CJ c:::::J 

20.2'fo 

38.0 

4.5 

37.3 

100.~ 

(421) 

c::i c:J 
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TABLE B-14 

SOCIAL AGE OF DOMINANT RECREATIONAL GROUP MEMBER(S) 

ENTERING YOSEMITE, USING BACKCOUNTRY, AND 

ATTENDING NATURE WALKS,Y IN PERCENT, 

1 7 
Social Age of 

c.=J CJ 

Dominant Member{El Entrance Backcountry Nature Wallts 

Juvenile o.21, 0.9% N.A. 

Youth 27.3 50.3 N.A. 

Adult 65.7 44.2 N.A. 

Old Adult 6.8 4.2..... N.A. 

TOTAL 100.01, 100.01, NoA. 

(N) (12621) (441) 

Y Data for nature wallts unavailable. 

C) c::i 

45 



Dominant 
Race 

White 

Black 

other 

TABLE B-15 

RACE OF RECREATIONAL GROUPS ENTERING YOSEMITE, USING 

BACKCOUNTRY, AND ATTENDING NATURE WALKS, IN PERCENT, 

1973 

Entrance Backcountry Nature Walks 

9().9% 97. 5% g6.4'fo 

1.2 0.2 1.3 

7.9 2.3 2:1 

TOTAL 100.a'fo 100.o'fo 100.o'fo 

(N) (11897) !257) {394) 
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TABLE B-16 

COUNTERCULTURAL LIFE-STYLE OF RECREATIONAL GROUPS 

ENTERING YOSEMITE, USING BACKCOUNTRY AND 

ATTENDING NATURE WALKS, IN PERCENT, 

1973 
Dominant 

Entrance-~/ Life-Style Backcountry 

Conventional 10.1"/o 61. O"/o 

Semi-Hip 29.2 36.6 

Hip 0.1 ~ 

TOTAL 100.0,, 100.0,, 

(N) (938) (557) 

Nature Walks!/ 

78.81, 

21.2 

0 

100.0,, 

(260) 

Y Data pertains only to observations mad.e after August 1, 1973. 
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APPENDIX C 

RESULTS: BACKCOUNTRY CAMPS AND TRAILS ANALYSES 

Prepared. by 

Robert G. Lee, James D. Absher, and Michael A. Harvey 
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Results from analyses of backcountry camps 

and trails are reported in four sections. The 

first section presents the study objectives, 

approach to use levels, conceptual framework, and 

a description of the study area. The second and 

third sections present the methods and results 

from backcountry camps and trails, respectively. 

The final section discusses the implications of 

these results for backcountry management decision

making. 

SECTION I 

Objectives 

A large area of the Yosemite backcountry was 

selected for an exploratory study of the relation

ships between visitor use, management inputs, and 

the natural environment. The purpose was to iden

tify environmental attributes over which the 

National Park Service has control and explore the 

relationship between those attributes and visitor 

satisfaction and behavior. This information was 

developed primarily for backcountry decision-makers 

concerned. with the social and psychological param

eters which influence visitor use levels. Knowledge 

of the relationship between specific manageable 

c.:J c:) c.:J CJ c.:J 

backcountry conditions and visitor use provides 

the decision-maker with a factual basis for 

developing backcountry management plans and for 

regulating use. 

Approach to Visitor Use Levels 

This study does not recommend specific use 

levels for the Yosemite backcountry. Use level 

determination is clearly an extremely complex 

problem, involving human perceptions and. behavior 

as well as biological and physical processes in 

the natural environment. So many dimensions are 

involved that, given the present status of theories 

and methods, estimates of appropriate use levels 

are of doubtful validity and of temporary useful

ness. Specific estimates of social and psycholog

ical use levels are currently as much an artifact 

of the measurement techniques employed as they 

are the "true" influence of visitor perception 

and behavior. Moreover, even if valid estimates 

could be developed, their usefulness would be 

limited by a lack of knowledge regarding the 

visitor populations to which they apply. The 

exploratory approach taken in this study was 

designed. to develop theory and measurement tech

niques that would. help the manager make backcountry 
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use-level decisions under present conditions of 

uncertainty. This approach identified control

lable environmental attributes and linked these 

attributes to satisfaction and behavior of current 

visitors. There are two primary ways in which 

this approach simplifies use-level determination. 

First, the manager cannot regulate visitor 

satisfaction directly and, therefore, must know 

how it is influenced by social and physical attri

butes that can be managed. Such knowledge will 

help the backcountry manager decide when manage

ment actions are required and whether action 

should focus on control of visitor use or resource 

modification. This gives the manager more flexi

bility in the choice and timing of inputs than an 

arbitrary ceiling on use level would provide. 

Second, this approach provides the manager 

with baseline measurements for assessing the 

importance of various attributes to visitor satis

faction and behavior. Use levels are defined as 

appropriate by specific visitor populations and 

can be expected to change substantially over time 

in response to changes in visitor values and 

perceptions. Changes in visitor values and per

ceptions stem from two sources: 1) changes in 

CJ c:J CJ ._.., c::: L I c::i ~ 
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individual standards; ~nd 2) changes in the member

ship of the visitor population. The latter change 

represents both the loss of present users who 

choose not to revisit the Yosemite backcountry 

and the recruitment of new visitors who may have 

different values and perceptions. The manager 

needs to know how changes in visitor population 

affects the importance of environmental attributes. 

.Managers who establish use levels by direct assess

ment of visitor preferences, without a baseline 

for measuring the importance of environmental 

attributes for a particular visitor population, 

may find. themselves in a position where acceptable 

use levels continue to rise in response to a 

changing visitor population. In this situation, 

visitors who prefer conditions at lower use 

levels will either cope, change their preferences, 

or choose not to revisit Yosemite, while visitors 

willing to tolerate conditions associated with 

higher use levels will be attracted. This study 

provides cross-sectional data on attributes 

important to the current visitor population. 

IA:>ngitudinal studies will be required to describe 

changes in the visitor population. 
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Conceptual Framework 

The major assumption of this study was that 

visitor satisfaction depends, at least in part, 

on specific attributes of the visitor's environ

ment which can be identified and controlled by 

management. ( See also Gilbert, Peterson, and. 

Lime, 1972; Stankey, 1973; and Peterson, 1974.) 
The concepts of performance and perfonnance require

were used to provide a management tool for linking 

attributes to visitor satisfaction and behavior. 

Performance was defined in Appendix A as the meas

ure of how well a particular recreation setting 

meets the needs of its users. Following from this 

definition, perfonnance requirements were defined 

as those specific attributes of the setting which 

must be present or absent to a certain degree for 

that environment to sustain satisfactorily a par

ticular behavior pattern. Needs were thereby 

defined in tenns of particular behavior patterns 

associated with outdoor recreation activities. 

Procedures for measuring perfonnance and 

identifying performance requirements in backcoun

try trails and. camps were developed. Dependent 

variables measuring performance were identified 

first. Then followed the creation of a list of 

c:J CJ CJ CJ 

independent variables measuring varinus environ

mental attributes. Finally, by linking independ

ent and dependent variables in a multiple regression 

model, it was possible to identify attributes that 

were related to performance and rank them on the 

basis of their relative importance for predicting 

performance. The resulting attribute list con

stituted the performance requirements for trails 

and camps. 

The following dependent variables were selec

ted as performance measures for both backcountry 

trails and camps: overall visitor satisfaction; 

satisfaction with the physical environment; satis

faction with the social environment; and visitor 

perceptions of crowding. An additional perform

ance measure was the intensity of greeting 

displayed by visitors encountered on trails. The 

first four variables were measured by Likert-

type scales on questionnaires and the greeting 

behavior was measured by direct observation. 

Visitor ratings of satisfaction and crowding 

were selected as performance measures because 

they were more likely to be influenced by a wide 

variety of attributes. Such holistic, inclusive 

variables were more appropriate to an exploratory 
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study than were highly specified. measures related 

to particular needs. However, the explanatory 

power of the independent variables was reduced by 

the selection of such general dependent variables. 

Satisfaction and crowding were influenced by many 

variables not included in the model, particularly 

the psychological characteristics of the visitor. 

For this reason, the proportion of total variance 

explained by independent variables was less than 

would be the case when the primary purpose of 

study was theory testing rather than theory con

struction. 

The attributes to be considered as independent 

variables in the model were selected. on the basis 

of results from previous research at Yosemite 

(Lee, 1974b) and the wilderness recreation litera

ture. A common-sense distinction has been used 

in earlier studies to dichotomize attributes into 

social and physical factors for purposes of 

identifying sources of satisfaction (Stankey, 1971). 

Satisfaction with the social environment was 

thought to depend on user perceptions of the number, 

type, and behavior of other visitors encountered, 

while satisfaction with the physical environment 

was thought to depend on the perceived condition 

c:: C; w c::J c:::i c::: 
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of the site and the presence of man-made objects 

(Lucas, 1964; and Stankey, 1971). Attributes 

were also grouped jnto social and biophysical 

factors in this study. But, unlike previous 

research, social and biophysical variables were 

permitted to interact in a multivariable analysis 

model. The procedure enabled us to test the 

assumption that social and physical variables act 

separately on social and physical dimensions of 

satisfaction. 

Environmental attributes were measured by 

two techniques: questionnaires; and direct observa

tion by an "expert." Parallel attribute lists were 

developed for questionnaires and observation schea

ules. This method permitted data to be gathered 

and compared on visitor and "expert" perceptions 

of each attribute. Expert perceptions of 

actual conditions were based. on technical criteria 

or counts, and were designed to resemble closely 

the standards used by managers in assessing the 

cond.i tion of a trail or camp. Unlike "expert" 

ratings, visitor perceptions lacked a convenient 

reference point. Therefore, the questionnaires 

asked visitors to compare their perceptions of 

the actual conditions with those they expected 

c::J C) C1 w =::J c:::::) c::J c=:i c:l 
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when they planned their trip at home or with 

what they preferred. 

c:::::J 

The deviation of visitor perceptions of back

country conditions from expectations on the one 

hand, and preferences on the other, provid.ed two 

operational measures of the way visitors perceive 

attributes. Even though these two dimensions are 

not yet clearly distinguished in the literature 

(Bultena and Klessig, 1969; and Peterson, 1974), 
they provided two reference points that wer~ 

clearly distinguishable by visitors who were 

asked to judge backcountry contitions. 

The Setting 

An area consisting of approximately 175,000 
acres of Yosemite backcountry was delineated for 

purposes of exploratory study (see Figure C-1). 

The following criteria were used to select the 

area: 1) includes all major activities found in 

the backcountry; 2) includes backcountry camps 

and trail systems ranging from extremely high- to 

low-user densities; 3) includes variety in size 

and composition of visitor groups, and 4) includes 

destinations requiring from 1 to 3 days of foot 

travel from trailhead. 

The study area contains 47 Park Service 

c::J c:J c:::) CJ c:J 

designated camps. Most of these camps are unim

proved, consisting only of campsites identifiable 

by a primitive rock fire-circle and other evidence 

of prior use. Some camps contain conveniences 

such as tables or primitive benches constructed 

by previous visitors. A few heavily used sites 

contain facilities provided by the Park Service. 

These usually consist of improved toilets and 

water supply. The area also contains five High 

Sierra camps. These are operated by the conces

sionaire and provide accommodations for backcountry 

hikers. Facilities include primitive tent cabins 

for sleeping and a larger building for washing 

and eating purposes. Pack-trains service the 

High Sierra camps on a daily basis during the 

tourist season. The two types of developed sites 

are usually adjacent and are nuclei for intense 

use. 

These camps are connected by unpaved. trails. 

Most of these trails originate at Tuolumne 

Meadows, where hikers may enter the backcountry 

without having to climb to a high elevation. A 

few connect with trails originating in Yosemite 

Valley and many connect with trails originating 

on National Forest lands surrounding the park. 
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The study area also contains a section of the John 

Muir Trail (a section of the Pacific Crest Trail) 

which originates in Yosemite Valley and terminates 

at Mt. Whitney. 

The study area is by far the most heavily used 

portion of the backcountry, yet it contains a 

number of remote sections where visitors may find 

few people. Tuolumne Meadows receives large num

bers of visitors during the summer season on both 

a day-use and overnight basis. The meadows are 

located on Tioga Road, a major scenic highway 

traversing the Sierra through the center of the 

park. The landscape surrounding Tuolumne Meadows 

is known as one of the most scenic in the entire 

Sierra, containing high-elevation meadows separated 

by lodgepole pine forests and massive granite domes. 

These characteristics have made Tuolumne Meadows 

one of the most popular attractions in the park. 

Backcountry camps and trails were treated 

separately for purposes of gathering and analyzing 

data. The visitor populations and behavior pat

terns obtaining in each setting were sufficiently 

different to justify analyzing them as distinct 

human components. Separate questionnaires and 

observation schedules were developed. Results from 

c:i ! ) c:J CJ 

these analyses are reported in the following two 

sections. The management implications of these 

results are then discussed jointly. 
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SECTION II 

CAMPS: METHODS AND RESULTS 
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Measurement Techniques Employed 

Measurement instruments were d.eveloped to 

gather comparable attitudinal and behavioral infor

mation from the users of backcountry camps. Visi

tors contacted in camps were given a questionnaire 

asking them to rate the actual social and physical 

conditions of the camp area, first by comparing 

their perceptions of particular attributes with 

their expectations, and then by comparing their 

perceptions with their preferences. The same 

conditions were assessed by an "expert" observer 

using a scaled-item scheduled form. This yielded 

three comparable measures of each of the 15 attri

butes used to describe camp conditions. The 

choice of attributes to be measured was based on 

research conducted during the previous summer and 

a review of the wilderness recreation literature. 

By making the sets of measurements parallel 

it was possible to test assumptions regarding the 

differences between the perceptions of visitors 

and managers. A number of studies have called for 

the inclusion of managers' perceptions in the anal

ysis of backcountry use (Alldredge, 1972; Gilbert, 

Peterson, and Lime, 1972; and Lucas, 1973). 
Also, the rigid dichotomy between social and 

c:::J c:::i c=:i CJ CJ CJ c::J CJ 

physical realms was removed by allowing social 

and physical independent variables to interact 

in the analysis. This integrative approach was 

necessary to show how user-induced changes in 
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the physical environment symbolize social relation

ships. 

Dependent variables were measured by asking 

respondents to rate their feelings of satisfaction 

and crowding on the questionnaire. Three measures 

of satisfaction with the immediate camp area were 

considered in accordance with the work of Stankey 

(1971, 1973) and others: 1) satisfaction with the 

social atmosphere; 2) satisfaction with the 

physical condition; and 3) overall satisfaction. 

In order to more clearly indicate the similarities 

and differences between social satisfaction and. 

perceived crowding, a similarly scaled question 

asked campers to rate the degree of crowding they 

felt. 

In addition, the entire population at each 

camp was censused. Unobtrusive observation was 

used to gather data on group size and composition 

(social-age, sex, race, and life-style) and user

mode (backpackers, pack-stock parties, and organ

ized groups). Unobtrusive observation was also 

CJ c::J CJ c=J ~ c::.:J c::J c:::J c:J 
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used to gather information on the style and habit 

of campers. Inter-observer reliability on all 

observational classifications was consistently 

above 80 percent. 

Sampling Design 

Time and place selected for data collection 

in backcountry camps was based on the following 

criteria: 

1) A wide spectrum of use types should be 
encountered because a preliminary study 
indicated that travel zones and camping 
styles may be important to visitor satis
faction (Lee, 1974b). 

2) Weekday visitors should be distinguished 
from weekend visitors in the one-day 
travel zone (close to roadheads). Again, 
this resulted from exploratory efforts 
(Lee, 1974b). No samples should be taken 
in the one-day zone on Fridays and Sundays 
in order to sharpen this distinction. 

3) A variety of elevations and camp types 
should be sampled (e.g., streamsides, 
lake sites, high elevations). 

4) A range of use-levels should be repre
sented. Sampling only the most crowded 
sites is inadequate. 

5) The sites should not be so dispersed that 
they would be inefficient for a roving 
observer to sample. Each site should be 
visited at least three times and. should. 
lie along regular sampling routes. 

Two trail loops were selected, including a 

total of eight camps. These camps were visited 

in turn; one was visited each sampling period 

throughout the summer, from August 1 to September 

15, 1974. Of the 42 days allotted to sampling 

(not counting travel days) only 35 days had people 

present in the camps; five days were either rained 

or snowed out, and two were unoccupied. A total 

of 666 people were censused in 1.80 groups. All 

individuals contacted who were juveniles and 

older were given questionnaires. A total of 410 

usable questionnaires was obtained. 

Figure C-2 shows the study area and the sampled 

camping areas. Note that three remote sites were 

sampled in the two-day travel zone north of Tuolumne 

Meadows, while five sites were sampled on heavily 

used routes in both one-day and two-day travel zones 

south of Tuolumne Meadows. 

Table C-1 reports the distribution of sampled 

sites by ntnnber of people and groups censused, 

total sample population, nmnber of individuals 

given questionnaires, and travel zone. The sample 

population was well distributed with respect to 

travel zone, time, and density. Many campers were 

excluded from the population to be sampled by 
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TABLE C- 1 

BACKCOUNTRY CAMPS SAMPLED, BY NUMBER OF DAYS SAMPLED, 

NUMBER OF VISITORS AND VISITOR GROUPS CENSUSED, 

SIZE SAMPLED POPULATION, NUMBER OF VISITORS 

SAMPLED BY QUESTIONNAIRE, AND TRAVEL ZONE 

Backcountry Camps Sampled 

Lyell Ireland Fletcher Merced Bernice Virginia Smedberg Benson 
Canyon Lake Lake Lake Lake Canyon Lake Lake I Totals 

Sampling Days 5 3 5 4 3 5 5 5 I 35 

Number of Visitors lo8 27 140 84 29 94 126 58 I 666 Censused 

Number of Visitor 22 8 36 35 5 27 25 22 I 180 Groups Censused 

Sampled Population 73 26 134 76 ll 90 114 48 I 572 

Number of Visitors 
Sampled by Ques- 68 20 99 61 11 75 42 34 I 410 
tionnaire 

Travel Zone 1 2 1 2 2 2 2 2 
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questionnaires because they were child.ren or members 

of large groups such as Boy Scouts. Questionnaires 

were returned from 71.2 percent of the remaining 

sample population. Most of the non-respondents 

could not be located because they were away from 

their campsite or their campsite could not be 

located. 

Data-Gathering Procedures 

Observers arrived in the camp to be sampled 

early enough in the day to make an "expert" assess

ment of the following physical attributes within 

the general area of recognizable campsites: amount 

of horse manure and litter, number of facilities 

constructed by campers or the Park Service, number 

of firepits, water purity, amount of trampling or 

removal of ground cover, and amount of wood taken 

from trees or damage to trees. 

Observers also made "expert" judgements of the 

following social attributes in the camp during the 

evening after all groups had arrived: number of 

groups, group size, total number of individuals, 

friendliness of campers {as measured by proportion 

of people who readily greeted researchers), con

sideration of visitors for others (as measured by 

general noise level), and number of "destructive" 

c=J CJ Cl c=l CJ c:::J l i c:::J 

64 

acts observed by the researcher (defined as wash

ing body or utensils in stream or lake, cutting 

live vegetation, chopping trees, etc.). 

All "expert" assessments were made on the 

scaled-item scheduled forms. Scales were based 

on technical criteria so that the ratings would 

conform closely to the standards used by park 

managers in evaluating the conditions of camps. 

Inter-observer agreement on the classifications 

of these attributes was consistently above 90 per

cent. 

Finally, in the late af'ternoon or early 

evening, when all groups had arrived. and were 

settled. in their camps, the observers contacted 

the members present in all groups and asked them 

to complete the questionnaire. It was during this 

sampling that most of the data on the social attri

butes were collected. 

These procedures made it possible to gather 

information on how visitors and. "experts" perceived. 

essentially the same camp conditions. 

Analysis 

The analytical model selected was multiple 

regression. Variables which measured site condi

tions formed the independent variables which were 

I 1 c::J c::i CJ c:=, ~ c:::, c::J c=l 
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linked to satisfaction and crowding. Since inter

action effects can be expected. to occur among the 

variables measuring aspects of the site, a method 

was chosen which could describe the relative 

effects of each variable after interaction effects 

had been taken into account. Multiple regression 

coefficients are calculated in just this fashion. 

Standardized regression coefficients, sometimes 

referred to as "beta coefficients" were used to 

rank the relative importance of independent vari

ables. .They indicate the relative contributions 

of the items toward explaining the dependent vari

ables in such a way that the size of the coeffi

cients is comparable directly (standardized). 

Beta coefficients reflect the change in the mean 

response (in units of standard deviations of the 

dependent variable) per unit change in the 

independent variables (in units of standard devi

ations of the independent variable), when all 

other independent variables are held constant 

(Neter and Wasserman, 1974). 
The four measures of satisfaction and crowd

ing were used as dependent variables on which the 

"expert" and visitor measures were regressed using 

a straight-line multiple regression program. 

Table C-2 reports all variables used in the 

analysis along with their means and standard 

deviations. All variables were standardized 

prior to use in the regression program and have 

reasonably well-behaved distributions. A few of 

the variables may have benefited from using a 

normalizing transformation, but this would have 

obfuscated the substantive interpretation and 

had little effect on the outcome. 

Intercorrelations among the independent vari

ables were examined to assure that the rankings 

would reflect the direct effect of each independ

ent variable on the dependent variables in the 

context of other variables in the model. A corre

lation coefficient of .695 between number of 

people present and the number of groups present 

showed that there was a serious collinearity 

problem. The correlation coefficient between 

number of people and the size of the largest group 

was .582. Number of groups and size of the largest 

group had a correlation coefficient of .002. There

fore, number of people was excluded. from the anal

ysis because it was reflected in both the number 

and size of groups. Empirical support for this 

decision stemmed from two findings: 1) group 
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TABLE C-2 
VARIABLES USED IN THE REGRESSION ANALYSIS: 

THEIR MEANING, VALUES, AND DISTRIBUTION 

Standard 
Variables Scale Mean Deviation 

A. Dependent Variables 

l. OVERALL SATISFACTION: \ 7.07 l.54 
Satisfaction with the particular ca.mp-
ing area in general 

2. SOCIAL SATISFACTION: 6.82 l.71 
Satisfaction with the "social atmosphere 1 = not at all 
of the area" 

5 = moderately 
3. ENVIRONMENTAL SATISFACTION: 

9 = absolutely 6.58 l.68 
Satisfaction with the physical appearance 
of the camping area 

4. CROWDING: I 4.39 2.11 
Extent to which they felt crowded 

B. Independent Variables 

PERCEP!'UAL MEASURES: "The degree to which the 
actual conditions at the site are as you would. 
prefer them to be" 

l. N\.Uilber of Groups 4.87 l.93 
2. Friendliness displayed by others 1 = "Not at all as you 1.09 1.55 
3. N\.Uilber of people in the Largest Group would prefer" 

4.92 2.21 
4. Consideration displayed by others 5 = "Moderately close to 

6.71 1.72 that which you would 
5, Amount of Destructive Acts (observed. prefer" 

4.92 2.17 carelessness or intentional "impact") 
9 = "Exactly as you 

6. N\.Uilber of People would prefer" 4.90 1.99 
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TABLE C-2 --page 2 

B. Independent Variables (contd.) 

7. Amount of Camper Constructed Facilities 
(benches, etc., not firepits) 

8 • .Amount of Horse Manure encountered at 
the site 

9 . .Amount of Park Provided Facilities 
(toilets, faucets) 

10. Number of Firepits in the area 

11. Water Quality {purity) nearby 

12. Amount of Litter in immediate area 

13. Number of Pack Stock using groups 

14. Ground Cover condition (impact) 

15. Damage to Trees evident 

OBSERVATIONAL MEASURES: 

1. Number of Groups present 

2. Friendliness in evidence 

3. Number of people in Largest Group 

4. Consideration displayed for fellow 
campers 

5. Destructive Acts witnessed 

6. Number of People (headcount) 

7. Camper Constructed Facilities 
(benches, level tentsites, etc.) 

8. Amount of Horse Manure 

9. Park Provided Facilities 

10. Firepit count 

Scale 

1 = "Not at all as you 
would prefer" 

5 = "Moderately close to 
that which you would 
prefer" 

9 = "Exactly as you 
would prefer" 

(All except #1, 3, 6, 9, 
10, 13 are on 5 point 
scales indicating the 
"amount of ". 
Exceptions are actual 
counts.) 

Mean 

5.59 

4.02 

5.95 

4.94 
5.91 

4.94 
5.19 

4.89 
5.05 

7.90 
3.93 
8.97 

3.53 

2.38 
28.74 
1.14 

2.62 

.45 

19.81 

Standard 
Deviation 

2.11 

2.41 

2.19 

2.01 

2.17 
2.41 

2.72 
1.92 

2.24 

3.25 

.53 
5.56 

1.o6 

1.10 

13.84 
.42 

1.00 

.74 
5.57 

C:J CJ 
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B. Independent Variables (contd.) 

OBSERVATIONAL MEASURES: (contd.) 

11. Water Quality (visible: turbidity, 
color, organic wastes, cans, glass, 
soap suds) 

12. Litter Assessment: mostly qualitative 

13. Stock Using groups in area 
(actual count) 

14. Ground Cover condition assessment 

15. Damage to Trees observed 

Scale 

(All except #1, 3, 6, 9, 
10, 13 are on 5 point 
scales indicating the 
"amount of ". 
Exceptions are actual 
counts. 

Mean 

2.48 

2.67 
.21 

3.41 
3.68 

Standard 
Deviation 

.93 

1 .. 09 
.54 

1.04 

.95 
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size became a significant independent variable 

when number of people was exclud.ed from the model; 

and 2) number of groups had more explanatory power 

than number of people when these two variables 

were compared directly in the absence of the 

effects of group size. Theoretical support for 

selecting number of groups over number of people 

stems from the fact groups rather than individuals 

are the manageable social entities (i.e., groups 

obtain a pennit and travel as a unit) and consti

tute the primary elements of social organization 

in outdoor recreation areas {Lee, 1973 and 1974a). 

Only betas which represent raw regression co

efficients significant at the .15 level of signifi

cance were ranked. Most are significant at the .05 

level and only three lie between .10 and .15. 

Results 

Table C-3 reports the results from regressing 

the "expert" measures on satisfaction and crowding 

variables. Note that this approach assumes that 

each visitor was subjected to the same conditions 

coded by the observer. The attributes most impor

tant to both overall satisfaction and satisfaction 

with the state of the physical environment were 

similar and had almost the same ranking. These 

were leve~ of Park Service facility development, 

CJ CJ CJ 

litter, camper-constructed facilities, water purity 

and ground cover condition. 

The attribute most important to satisfaction 

with the social atmosphere was the number of groups 

present. The next most important items were litter, 

water purity, and camper-constructed facilities. All 

were attributes of the physical site that were im

portant to other measures of satisfaction as well. 

Attributes explaining variation in perceptions 

of crowding present a pattern very different from 

those explaining satisfaction. Two physical attri

butes, horse manure and. litter, rank first and 

third respectively. Number of groups and destruc

tive acts ranked second and fourth. 

Generally, these results show that the physical 

attributes, as perceived by the "expert," were more 

important for explaining satisfaction than were the 

social attributes. Satisfaction was reduced by evi

dence of visitor use on the physical environment. 

The following attributes were the most influential 

in reducing satisfaction: Park Service and camper

constructed facilities, litter, water purity, and 

ground cover, in that order. Social satisfaction 

was influenced mostly by the number of groups present. 

Social and physical attributes were equally important 

in affecting perceived crowding. Feelings of crowding 
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Independent Variables 

Social 

Number of groups 

Friendliness 

Largest group 

Consideration 

Destructive acts 

Stock groups 

Physical 

Horse manure 

Park facilities 

Camper facilities 

Firepits 

Water purity 

Litter 

Ground cover 

Trees 

TABLE C-3 

MEASURES OF SATISFACTION AND CROWDING AS A FUNCTION OF ACTUAL 
BACK.COUNTRY CAMP CONDITIONS MEASURED BY AN "EXPERT" OBSERVER, 

UTILIZING A MULTIPLE REGRESSION APPROACH 
YOSEMITE NATIONAL PARK, 1974 

overall 
Experience 

Beta Rank 

- .ll63* (7) 

.1479** (6) 

-.1240 

-.1240 

.1192 

-.0980 

.0269 

-.4512** 1 

-.3156** 3 

-.o6o6 

.2580** (5) 

-.3159** 2 

.2940* 4 

-.0942 

De,;e,endent Variables 
Satisfaction 

Social 
Atmosphere 

Beta Rank 

-,3021** 1 

.1389** 

.0091 

.o633 
,1581* (5) 

.o827 

-.lo60* (6) 

-.1403 

-.1825** 4 

.0887 

,2790** 3 

-.2806** 2 

.1445 

-.1517 

Physical 
Environment 

Beta Rank 

-.0525 

.1589** (5) 

-.o8o6 
-.0551 

.1258 

-.0520 

-.0538 

-.3463** 

-.2512** 

-.0077 

.2026** 

-.2720** 

.1531 

.0419 

1 

3 

4 

2 

2 
R , F14. 335 = (.1323,_}·_64) (.1097, 2,95) ( .0773, 2.00) 

*b coefficient {raw slope) significant at .15 level (.15::. p :a. .10) 

**b coefficient {raw slope) significant at .10 level (p s .10) 

Crowding 

Beta Rank 

,2249** 2 

-.0255 

.1435* (5) 

.0353 

,1502* 4 

.0498 

.2493** 

-.0204 

.0451 

.o626 

.028o 

.1719** 

-.1959 

-.o601 

1 

3 

( .1748, 5,07) 
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were increased most by the presence of horse manure 

and number of groups present. 

A different interpretation of performance 

requirements in backcountry camps was obtained by 

evaluating the same set of dependent variables in 

a regression with variables which measured visitor 

perceptions of the camping area. These were the 

same attributes assessed by "experts," but the 

visitors rated the degree to which their perceptions 

of the attributes deviated from preferred or expec

ted conditions. 

Table c-4 reports how satisfaction and crowd

ing were affected by independent variables which 

measured the deviation of perceived from preferred 

cond.itions. Note that the signs for significant 

betas are opposite from those in Table C-3, indi

cating that a change in the dependent variables 

is produced by a divergence of perceived from 

preferred conditions. 

Crowding and all three measures of satisfaction 

were predicted best by social variables. Most sur

prising was the finding that satisfaction with the 

conditions of the physical environment is explained 

best in terms of the number of groups present, con

sideration, largest group, and destructive acts. 

CJ CJ CJ c:.=i c::J 

Social satisfaction was similarly a f'unction 

of the number of groups, consideration, and friend

liness. The amount of horse manure also seems to 

affect social satisfaction. 

Overall satisfaction was explained best by 

friendliness of other campers, the amount of camper

constructed facilities, and the number of stock 

groups present. Compared to the other depend.ent 

variables, the total R2 for overall satisfaction 

was rather low and the betas were smaller. 

Generally, satisfaction was affected primarily 

by social attributes. Most important in reducing sat

isfaction was the number of groups present,the lack 

of friendliness and consideration of fellow campers, 

and the presence of stock groups. The two physical 

factors most important for reducing satisfaction, 

camper-constructed facilities and horse manure, rep

resent the importation of "unnatural" objects by 

previous users and are,therefore,closely related to 

the social attributes. The determinants of overall 

satisfaction differed from those associated with 

crowding and social and physical satisfaction. 

Table C-5 reports the results from regressing 

the variables which measured deviation of visitor 

perceptions from expectations. The sign of 
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TABLE c-4 
MEASURES OF SATISFACTION AND CROWDING AS A FUNCTION OF HOW PERCEIVED 

BACKCOUNTRY CAMP CONDITIONS VARIED FROM VISITOR PREFERENCES, 
UTILIZING A MULTIPLE REGRESSION APPROACH 

Ind.ependent Variables 

Social 

Number of groups 

Friendliness 

Largest group 

Consid.eration 

Destructive acts 

Stock groups 

Physical 

Horse manure 

Park facilities 

Camper facilities 

Firepits 

Water purity 

Litter 

Ground. cover 

Trees 

YOSEMITE NATIONAL PARK, 1974 

Overall 
Experience 

Beta Rank 

.09o8 

.1277** 

-.0328 

.0566 

.0769 

.1014* 

-.0262 

.0045 

.lo84** 

.0244 

.oo82 

-.o605 

.0701 

.0215 

l 

3 

2 

DeEendent Variables 
Satisfaction 

Social 
Atmosphere 

Beta Rank 

.2801** 1 

.1880** 3 

-.1499** (5) 

.1947** 2 

.0401 

-.1139** (6) 

.1688** 

.0245 

.0702 

.0388 

-.0232 

-.o802 

-.0370 

-.0462 

4 

Physical 
Environment 

Beta Rank 

.2272** 

.0471 

-.1241** 

.1753** 

.1220** 

.0202 

.0469 

.0461 

-.0383 

l 

3 
2 

4 

.0573 

-.1019** (5) 

-.0440 

.o807 

.0446 

2 
R, Fl4,335 = (.1394, 3.87) (.2034, 6.11) (.2010, 6.02) 

* b coefficient {raw slope) significant at . 15 level (, 15 > p > .10) 
** b coefficient (raw slope) significant at .10 level (p ~ .10) 

Crowd.in~ 

Beta Rank 

-.2953** l 

-.0792 

-.2014** 2 

-.0739 

.0212 

.1113** (6) 

-.1600** 3 

.1112** (7) 

.0056 

-.1172** (5) 

-."0049 

.1245** 4 

-.1076** (9) 

.1o88** (8) 

(.2882, 9.69) 
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TABLE C-5 
MEASURES OF SATISFACTION AND CROWDING AS A FUNCTION OF HOW PERCEIVED 

BACKCOUNTRY CAMP CONDITIONS VARIED FROM VISITOR EXPECTATIONS, 
UTILIZING A MULTIPLE REGRESSION APPROACH 

YOSEMITE NATIONAL PARK, 1974 

Independent Variables 

Social 

Number of groups 

Friendliness 

Largest group 

Consideration 

Destructive acts 

Stock groups 

Physical 

Horse manure 

Park facilities 

Camper facilities 

Firepits 

Water purity 

Litter 

Ground cover 

Trees 

Overall 
Experience 

Beta Rank 

.o881* 

.0223 

- .1216** 

.16o8** 

-.0957* 

.0300 

-.0787 

-.0294 

-.0261 

.0475 

-.0720 

-.0783 

-.0787 

.0001 

4 

2 

1 

3 

2 
R' Fl4,335 = (.1133, 3.05) 

Dependent Variables 
Satisfaction 

Social 
Atmosphere 

Beta Rank 

.o828 

-.c:£:,79 

-.2435** 

.2620** 

-.0902* 

.0781 

.0383 

.0521 

-.0316 

.0049 

-.0797 

-.0360 

-.0835 

. c:£:,56 

2 

1 

3 

(.1371, 3.80) 

Physical 
Environment 

Beta Rank 

.0284 

-.02o8 

-.0573 

.1095* 

-.1115** 

.0180 

-.0057 

-.oc:£:,5 

-.0425 

.0448 

-.0052 

-.1264** 

--0996* 
- .c:£:,86 

3 
2 

1 

4 

( .1025, 2. 73) 

*b coefficient (raw slope) significant at .15 level (.15> p >.10) 

**b coefficient (raw slope) significant at .10 level (p !S .10) 

Crowding 

Beta Rank 

.2097** 

-.1400** 

.0981** 

.0136 

.l900** 

.1810** 

.0032 

-.1011 

• c:£:,09 

.0309 

.c:£:,99 

.0386 

.0237 

- .c:£:,77 

1 

4 

2 

3 

(.2505, 7.99) 
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significant betas reported in Table C-5 indicates 

the direction in which dependent variables are 

affected by the degree to which expectations are 

met or exceeded. 

As with preferences, social variables were the 

best predictors of crowding and satisfaction. Only 

two physical variables, the presence of litter and 

destruction of ground cover, were important, and 

these affected satisfaction with the physical envi

ronment. 

Two variables, consideration displayed for 

others and destructive behavior, were predictors 

of all three satisfaction measures. A third 

variable, size of the largest group, affected social 

satisfaction and satisfaction with the overall expe

rience. overall satisfaction was also affected by 

the number of groups present. 

The pattern of variables predicting crowding 

differed from that predicting satisfaction meas

ures. Crowding depended on the number of groups 

present, destructive acts, number of stock groups, 

and friendliness. 

Summary and Conclusions 

Performance requirements, identified by measur

ing the departure of visitor perceptions of actual 

Cl c=l CJ c~ c::J :::::J CJ 
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conditions· from preferred and expected conditions, 

fall into four categories: 

1) Pleasant social demeanor of other groups 
present, particularly friendliness and 
courtesy. 

2) Non-destructive behavior by other campers. 

3) A limited number of groups present and, 
to a lesser degree, groups should be 
small. 

4) The absence of litter, camper-constructed 
facilities, horse manure, and pack-stock 
in the camp area. 

The following performance requirements were 

identified when "ex.pert" judgements of attributes 

were used to predict satisfaction and crowding: 

1) The absence of litter, visible water pollu
tion, and horse manure in the camp area. 

2) A low level of facility development, 
whether constructed by the Park Service or 
campers. 

3) A limited number of groups present and, 
secondarily, pleasant social demeanor of 
those present. 

The performance requirements identified by 

camper perceptions were primarily social attributes, 

while most of the performance requirements defined 

by "ex.pert" perceptions were physical attributes. 

Apparently, campers' feelings of satisfaction and 

CJ c:l c:::J c::i CJ c::J CJ CJ Cl 
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crowding were influenced. by both social and physi

cal conditions. But, campers were mindful as to 

how social factors varied from conditions which 

they had expected or preferred, and were less con

cerned with the conditions of the physical environ

ment. The few physical factors that were identified 

by campers were those which involved the presence 

of "unnatural" objects (facilities, horse manure, 

and litter). Even more interesting was the find

ing that the presence of some "unnatural" objects 

was the best predictor of satisfaction and crowd

ing when measured by "experts." The condition of 

trees, ground cover, number of firepits, and water 

purity were relatively unimportant predictors of 

all perfonnance measures. 

Results also indicated that crowding and 

satisfaction with the social atmosphere were not 

equivalent concepts from the management stand

point. Social atmosphere was perceived as a more 

inclusive concept than crowding. Campers may have 

felt crowd.ed and yet could have been very satisfied 

with the "social atmosphere" of the camp. Both 

crowding and satisfaction were generally affected 

by the presence of "unnatural" objects in the envi

ronment and_ the number of groups present. However, 

CJ 

pleasant social demeanor was a. far more 

important factor for social satisfaction tnan it 

was for crowding. Even number of groups was not 

uniformly predictive of both measures of perform

ance. It ranked second to horse manure when 

"expert" assessment was used to predict crowding, 

and was not significant for satisfaction when 

measures of expectations were used. 

When taken as a whole, the results from the 

analysis of backcountry camps demonstrated the 

importance of social relationships between groups 

for all measures of performance. Deterioration 

of the immediate physical environment had far less 

effect on campers than did the presence of "unnatu

ral" objects left by previous visitors. It now 

seems clear the key to understanding the quality 

of the backcountry camp experience is to grasp the 

social meanings assigned to the physical environ

ment by the visitors. 
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SECTION III 

TRAILS: METHODS AND RESULTS 
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Measurement Techniques Employed 

Measurement instruments were developed to 

gather comparable attitudinal and behavioral infor

mation from the users of backcountry trails. Trail 

users were given an abbreviated version of the ques

tionnaire administered in backcountry camps. The 

shorter questionnaire was necessary to avoid frus

trating the hikers by delaying their trip. 

The independent variables were measured by 

employing questionnaires and direct observations 

in combination. Respondents were asked to rate 

actual physical and social conditions on the trail 

that they had just traversed in reference to their 

expectations. The same attributes were assessed 

by an "expert" (the researcher) using a scaled-

item scheduled form. This yield.ed parallel measures 

of "expert" and visitor perceptions of attributes 

on backcountry trails. The choice of attributes 

to be measured was determined primarily by research 

conducted during the previous summer, as well as 

by an examination of the literature. 

Dependent variables were also measured by the 

combined use of questionnaires and direct observa

tion. Respondents were asked to rate their feelings 

of satisfaction and crowding on scales provided in 

Cl c::: f I CJ L_j CJ . CJ CJ c:::::J 
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the questionnaire. As with the camps, three meas

ures of satisfaction were employed: satisfaction 

with the social atmosphere on the trail; satisfac

tion with the physical condition of the trail; and 

satisfaction with the overall trail experience. 

In addition to the measures of crowding, and three 

measures of satisfaction, a fif'th dependent vari

able, greeting intensity, was measured by d.irect 

observation of greeting behavior exhibited by 

visitors encountered. on the trail. This variable 

was expected to provide a behavioral index measur

ing visitor responses to crowding. The more crowded 

individuals felt the less they were expected to 

greet strangers on the trail. 

In addition, each group encountered on the 

trail was censused. Unobtrusive observation was 

used to gather data on group composition (social

age, sex, race, and life-style) and use mode (day

hikers, backpackers, pack-stock parties, and 

organized groups). Inter-observer reliability on 

these and all other measures was consistently above 

80 percent. 

Sampling Design 

Samples were allocated to particular trails 

and times on the basis of the following criteria: 

c=, c:::i c::J CJ [_i CJ c::J CJ CJ 
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1) Trail users should represent a variety 
of travel mod.es. Lee (1974b and Stankey 
(1971) both found that conflicting travel 
modes may reduce satisfaction and in
crease feelings of crowding. 

2) Weekday visitors should be distinguished 
from weekend visitors in the one-day 
travel zone. This resulted from the 
previous summer's research (Lee, 1974b). 

3) Trails in the one-day travel zone should 
be distinguished from those of two or 
more days' travel into the backcountry. 
Both Lee (1974b) and Stankey (1971) have 
noted differences in visitor perceptions 
of crowding depending on distance from 
trailhead. 

4) A range of use levels should be repre
sented.. Crowding cannot be measured 
unless a wide range of visitor densities 
is included.. 

Several backcountry trails were selected for 

observation because they fell into one of three 

classes: one-day travel zone with mixed use; one

day zone with predominately backpack use; and two

day zone {by definition predominately backpack use). 

In addition, the Mist Trail was sampled on several 

occasions. This trail received extremely heavy 

use by visitors who hiked from the floor of Yosem

ite Valley to Vernal and Nevada Falls. The data 

gathered on the Mist Trail were not considered. to 

c:_:J :J c:::i c::J 

be representative of backcountry trail conditions, 

and are reported elsewhere (Harvey, forthcoming). 

Trail samples in the backcountry were made 

on 28 days from August 1 through September 14, 

1974. Table c-6 reports the distribution of 

sampled trails by use category, number of people, 

travel zone, and day of the week. 

Data-Gathering Procedures 

Each trail to be observed was subdivided 

into sections of varying length, based on natural 

features such as streams, or bridges. Every time 

a particular trail was sampled the researcher 

conducted an "expert" assessment of the following 

physical attributes within each trail section: 

rutting, multiple trails, impassable areas, loose 

rock, erosion, litter, and horse droppings. These 

assessments were based on technical criteria so 

that ratings would constitute an "objective" basis 

for judging trail condition and would conform 

closely to the standards used by managers to 

assess trail conditions. 

The observer also assessed. the following 

three social attributes within each trail section: 

number of people per hour encountered by sampled 

individuals; number of horse parties (including 
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TABLE C-6 

BACKCOUNTRY TRAILS SAMPLED, BY NUMBER OF PEOPLE AND GROUPS 

ENCOUNTERED, NUMBER OF VISITORS SAMPLED BY 

QUESTIONNAIRE, TRAVEL ZONE, AND DAY OF WEEK 

Number Encountered Number of Days of Week 
Questionnaire Travel 

Trail Category and Trail Name People Groups Samples Zone s M T w Th F Sa - -
A. ONE-DAY ZONE 

1) Mixed Use 
a) Glen Aulin 281 121 ll7 l 3 l l l l 

b) I.orell Canyon 97 27 28 1 1 1 

c) Rafferty Creek 41 19 17 1 1 

d) Ireland Creek 11 7 2 1 1 

e) Little Yosemite 70 29 26 l 1 1 

2) Predominate backpack use 

a) Cathedral Lakes 122 53 60 1 1 1 1 1 

b) Ten Lakes 44 10 27 1 1 1 

c) Young Lakes 6 3 6 1 1 

d) White Wolf - Pate Valley 3 1 3 1 1 

B. TWO-DAY ZONE 

1) South Tuolumne 

a) Merced Lake 74 40 46 2 1 1 1 1 
(above Little Yosemite) 

2) North Tuolumne 

a) Cold Canyon - Miller Lake 28 7 8 2 1 

b) Miller Lake - Smedberg Lake 18 8 12 2 1 

c) Smedberg Lake - Pate Valley ---1 2 ---1 2 1 

TOTALS 19§. .3.a'.I 3.5.S. -- 6 2 2... 2 .L .L L 
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High Sierra Camp stockers) encountered. per hour 

by sampled individuals; and the average "friendli

ness" of people encountered by sampled individuals. 

Friendliness was measured by calculating the mean 

greeting score for each sampled trail by day. An 

encounter was defined as the act of meeting another 

individual who was traveling in the opposite direc

tion. Observer counts of trail traffic were found 

to agree closely with visitor estimates when both 

were converted to mean rates per hour for particu

lar trail sections on a given day. Encounters per 

hour were thereafter calculated by averaging user 

estimates of the number of individuals and horse 

parties they had encountered on the trail that day 

di vid.ed by the hours they had been on the trail. 

The greeting intensity for all trail users 

encountered by the researchers was obtained by the 

following procedures: A confederate was trained 

to walk approximately 15 feet in front of the 

observer and to elicit greetings from approaching 

individuals. Thereby the observer was enabled to 

note any verbal or non-verbal greeting behavior. 

Considerable field experimentation with alterna

tive confederate behaviors resulted in a routine 

that presented the same stimulus to all users 

I- c..:J t:..J ~ f ] 

encountered. The confederate behaved as much as 

possible like other trail users. When the 

approaching individual was within 15 to 20 feet, 

the confederate would engage in orienting eye 

contact with the approacher and then look down 

at the trail until the individual was within 

8 feet. Goffman (1963) referred to this defer

ential visual behavior as "civil attention." 

When the approacher was within 8 feet, the con

federate would look up again at the approacher, 

but would. not nod, smile, wink, eyebrow flash, 

or greet verbally. To have done any of the latter 

would likely have elicited a greeting that might 

not have occurred otherwise. The researcher was 

able first to observe unobtrusively the greeting 

behavior of the approacher and then stop the 

approacher who was to be sampled by questionnaire. 

Behaviors used to code strength of greeting are 

reported in Table c-7. Greeting scores were 

obtained from a total of 798 individuals on back

country trails. 

The "identity" of the confederate was varied 

to determine whether the social characteristics 

of the confederate influenced greeting behavior. 

Male and female confederates were employed. The 
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FIGURE C-7 

BEHAVIORAL CRITERIA FOR CODING GREETING INTENSITY 

BEHAVIOR 

No eye contact, gestures, or verbal interaction 

Eye contact only 

Any combination of eye contact and non-verbal elements 
(smile, head nod, wave, wink, etc.) 

Any combination of eye contact and verbal elements 
(Hi, ·Hello, Good r.t:>rning, etc. )-

A combination of eye contact, non-verbal and. verbal 
elements 

CJ c..::, r· ... ~ .F""'J CJ ,-: -) c::::J c:J 
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male confederate changed use-mode by carrying a 

backpack on some days and a day pack on others. 

The lifestyle of the male confederate was altered 

also by changing his hair length and clothing. 

No significant differences were found between 

greetings elicited by various confederate condi

tions. 

The questionnaire was given to a sample of 

individuals whose greeting behavior had been 

observed. These individuals were selected by 

stopping the first group encountered during ten

minute sampling periods. All individuals in the 

group who were juveniles or older were asked to 

fill out a questionnaire. A total of 355 individ

uals completed usable questionnaires. Only 2 per

cent of the individuals sampled chose not to comply. 

In ad.dition to measuring satisfaction and 

crowding, the questionnaire asked people to rate 

how much the actual conditions differed from what 

they expected when they had planned their trip at 

home. Ratings obtained for the following attri

butes were comparable with those obtained by the 

"expert" observer: amount of litter, physical 

deterioration, and amount of horse manure on the 

trail. Note that visitors were asked simply to 

C:J ~ G:.J c..:.} <:__~\ C-J 

rate trail "deterioration" in place of the five 

attributes rated by the expert. This reduction 

was necessary to limit the length of the question

naire. Respondents were asked also to rate users 

of the trail they had encountered that day in terms 

of how similar these people were to themselves. 

Finally, the questionnaire asked respondents to 

indicate the number of previous Yosemite backcoun

try and other wilderness trips they had taken in 

the past five years. A section for comments and/ 

or complaints was included. 

These procedures enabled the researcher to 

gather both attitudinal and behavioral data on 

355 individuals, and only behavioral data on an 

additional 443 individuals. The "expert" observer 

and the respondents were exposed to the~ trail 

conditions, and each assessed specified attributes. 

The procedure made it possible to compare "expert" 

and visitor perceptions of each attribute. 

Analysis 

Multiple regression was the multivariate 

model selected for analysis of backcountry trail 

results. Independent variables measuring attributes 

perceived by visitors and "experts" were regressed 

on the five dependent variables measuring performance. 
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Standardized regression coefficients were used to 

rank the relative importance of independent vari

ables as predictors of performance. Intercorrela

tions among all independent variables were examined 

to assure that these rankings would reflect the 

direct effect of each independent variable on 

dependent variables in the context of all other 

variables in the model. This analytical procedure 

limited the usefulness of the model to applications 

within the ranges of variation in independent vari

ables from which regression coefficients were 

developed. Also not determined were the effects 

of independent variables excluded from the model. 

Table c-8 describes all variables used in the 

model and reports their means and standard devia

tions. 

Standardized_regression coefficients, o~en 

referred to as 'beta coefficients, " were used 

because they represent the relative contribution 

of each independent variable toward explaining the 

dependent variable in such a way that the sizes of 

the coefficients are comparable (standardized). 

Beta coefficients reflect the change in the mean 

response (in units of standard deviations of the 

independent variables), when all other independent 
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variables are held constant (Neter and Wasserman, 

1974). Only betas representing raw regression 

coefficients significant at the .15 level were 

ranked. 

Results 

Table C-9 reports the effects of "expert" 

trail assessments on performance measures. The 

results show that "expert" judgements were rather 

poor predictors of all five performance measures. 

No set of independent variables explained more 

than 8.5 percent of the total variance in the 

dependent variable. Moreover, little consistency 

was found in the pattern of independent variables 

that entered as predictors of performance. Only 

two of the seven attributes important to satisfac

tion were the same, and these two attributes, 

friendliness and loose rock on the trail, had dif

ferent rankings. Satisfaction with the overall 

experience was predicted by friendliness, trail 

rutting and loose rock on the trail. Satisfaction 

with the social environment was predicted by trail 

erosion, number of horse parties, litter, and 

friendliness, while satisfaction with the physical 

environment was predicted by loose rock on the 

trail and number of people encountered. It is 
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safe to conclude that satisfaction was primarily 

a function of other variables not included in the 

model. 

Results show that crowding was predicted by 

multiple trails and trail rutting. This could be 

a spurious effect caused by the association between 

trail deterioration and level of use on the trail. 

However, the fact that number of people and number 

of horse parties did not have significant direct 

effects suggested that the relationships may indeed 

be true, with people perceiving crowding in terms 

of the effects of heavy use on the physical environ

ment. 

Greeting intensity was predicted by number of 

people and horse manure. The negative influence 

of numbers of people on greeting conformed to expec

tations. However, it explained a very small pro

portion of variance in greeting. The dependency 

of greeting on the presence of horse manure appears 

to be spurious. 

Caution should be exercised in interpreting 

these results for purposes of identif'ying perform

ance requirements. Most of the variance in 

performance was explained by variables not included 

in the model, so that manipulation of the attributes 

0 ~ ( ~ 

having significant direct effects would. have very 

little influence on visitor satisfaction, feelings 

of crowding, or greeting behavior. Most impor

tantly, these results suggest that "expert" re

source perceptions, closely resembling the 

technical standards managers use to assess the 

condition of the environment, may have very little 

relationship to the way users define and perceive 

a "quality" trail environment. It now seems 

plausible that the most important visitor need 

served by backcountry trails is an easy and 

efficient route for reaching a desired destination. 

We hypothesize that attributes describing the trail 

exclusively as a transportation facility would 

explain more variance in present satisfaction 

measures or transportation performance than all 

other attributes included in this mod.el taken 

together. 

Table C-10 reports the effects of visitor 

perceptions on the same five performance measures. 

Note that individuals were assumed to have been 

subjected. to the same conditions assessed by the 

"expert." Visitor assessments differed from 

"expert" assessments because they represented. the 

degree to which the user's perceptions of 
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TABLE C-8 
VARIABLES USED IN THE REGRESSION ANALYSIS: 

THEIR MEANING, VALUES, AND DISTRIBUTION 

A. Dependent Variables 

1. PHYSICAL SATISFACTION: 

Satisfaction with physical condition 
of the trail 

2. SOCIAL SATISFACTION: 

Satisfaction with the social atmosphere 
on the trail 

3. OVERALL SATISFACTION: 

Satisfaction with the particular trail 
in general 

4. CROWD ING: 

Extent to which they felt crowded 

5. GREETING: } 
Observed level of involvement represented 
in greeting behavior 

B. Independent Variables 

PERCEPTUAL MEASURES: "The degree to which the 
actual trail conditions a.re as you expected 
them to be" 

1. Number of People 

2. Friendliness displayed by others 

3 . .Amount of Litter along trail 

4. Physical Deterioration of trail 

5. Number of Horse Parties 

6 . .Amount of Horse Manure on trail 

Scale 

1 = not at all 

5 = moderately 

9 = extremely 

O = none 
2 = moderate 
4 = high 

1 = less than 
expected 

5 = as expected 

9 = more than 
expected 

Mean 

6.88 

7.44 

7.34 

4.73 

2.18 

5.33 
5.79 
3.62 

4.63 
4.26 

5.55 

Stand.a.rd 
Deviation 

1.79 

1.60 

1.57 

1.69 

1.47 

1.68 

1.73 

2.13 

1.77 

2.52 

2.19 
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· TABLE c-8 --page 2 

Standard 
B. Independent Variables (contd.) Scale Mean Deviation 

OBSERVATIONAL MEASURES: 

1. Number of People (expressed as 
I 13.05 9.13 people/hr.) 

2. Friendliness (evidenced in greetings) 2.18 1.47 
3. Number of Horse Parties (expressed as 

.57 .56 parties/hr.) All except 1, 2, 3 
4. Amount of Trail Rutting are on 5 point 2.15 .56 
5. Multiple Trailing in evidence scale (1 = none/little, 1.74 .82 
6. Impassable Areas in evidence 5 = heavy/extreme) 1.25 .45 
7, Amount of loose Rock 2.03 .50 
8. Amount of Trail Erosion 2.34 .63 
9. Amount of Litter 1.00 .07 

10. Amount of Horse Manure 2.27 .64 
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Independent Variables 

Social 

Number of people 

Friendliness 

Number of horse 
parties 

Physical 

Trail rutting 

Multiple trails 

Impassable areas 

Loose rock on trail 

Trail erosion 

Litter 

Horse manure 

TABLE C-9 

MEASURES OF SATISFACTION, CROWDING, AND GREETING AS A FUNCTION OF 

ACTUAL BACKCOUNTRY TRAIL CONDITIONS MEASURED BY AN "EXPERT" 

OBSERVER, UTILIZING A MULTIPLE REGRESSION APPROACH 

YOSEMITE NATIONAL PARK, 1974 

Overall 
Experience 

Beta --
-.0783 

.1457** 

-.0074 

.1343* 

.0967 

-.0142 

.1104* 

-.0469 

-.0236 

-.0973 

Rank --

1 

2 

3 

Satisfaction 
Social 

Environment 

Beta Rank -- --
.0318 

.0907* 4 

-.1571** 2 

.0794 

.1100 

-.0241 

.0109 

-.1554** 1 

-.0969* 3 
-.0489 

Dependent Variables 

Physical Crowding 
Environment 

Beta Rank Beta Rank 

.1679** 2 .1o67 

.0710 .o636 

-.o679 .1092 

.0016 -.1456** 2 

.0130 .1403** 1 

.1042 .o813 

.1339** l -.0323 

-.0572 .0472 

-.0443 - .0179 

-.o644 .0319 

2 
R' F6.264 = (.0532, 1.29) ( .0517, 1.25) (.0387, 0.92) (.o841, 2.34) 

*b coefficient (raw slopes) significant at .15 level of probability ( .15 > p ~ .10) 

**b coefficient (raw slopes) significant at .10 level (p s .10) 
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Greeting 

Beta Rank -- -
-.1820** l 

-.0444 

.0149 

-.0540 

-.0537 

-.0169 

.0140 

.0203 

.1410** 2 

( • 0366' 0. 96) 
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Independent Variables 

Social 

Number of people 

Friend.lines s 

Number of horse 
parties 

Physical 

Litter 

Deterioration 

Horse manure 

TABLE C-10 

MEASURES OF SATISFACTION AND CROWDING AS A FUNCTION OF HOW PERCEIVED 

BACKCOUNTRY TRAIL CONDITIONS VARIED FROM VISITOR EXPECTATIONS, 

UTILIZING A MULTIPLE REGRESSION APPROACH 

Overall 
Experience 

Beta Rank 

-.0070 

-.0128 

-.0193 

- .1250** 1 

- .1053** 2 

-.o842 

YOSEMITE NATIONAL PARK, 1974 

Satisfaction 
Social 

Environment 

Beta Rank 

- .1267** 3 

.2440** 1 

.0738 

-.0834 

-.0586 

-.1479** 2 

Dependent Variables 

Physical 
Environment 

Beta 

-.0521 

.o698 

.0015 

-.0056 

Rank 

-.4007** 1 

-.1070** 2 

Crowding 

Beta Rank 

.3841** 1 

- .o832* 3 

-.0319 

.1433** 2 

.0353 

.0325 

2 
R, F6 264 = (.0524, 2.37) 

' 
( .1879, 9.91) (.1015, 4.83) (.2013, 10.80) 

*b coefficient (raw slopes) significant at .15level of probability and (.15 :iio p > .10) 

**b coefficient (raw slopes) significant at .10 level (p ~ .10) 

~ 

Greeting 

Beta 

-.0746 

.0359 

-.0449 

.0131 

.0277 

-.0396 

Rank 

( • 0116, 0. 50) 
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the actual conditions diverged from what they had 

expected. 

A far higher proportion of variance in three 

of the performance measures was explained when 

visitor perceptions were used as independent vari

ables in the model. Ten percent of the variance 

in satisfaction with the social environment, 20 

percent of the variance in the physical environment, 

and 19 percent of the variance in crowding was 

explained by visitor perceptions. Satisfaction 

with the overall experience and greeting were 

explained no better by visitor perceptions than 

by "expert" judgements. 

A relatively consistent pattern of independent 

variables predicted performance: Satisfaction with 

the overall experience was predicted by litter and 

deterioration; satisfaction with the social envi

ronment was predicted by friendliness, horse 

manure, and number of people; and satisfaction 

with the physical environment was predicted by 

deterioration and horse manure. Variation in 

satisfaction with the overall experience did not 

depend on the same attributes as satisfaction with 

the social and physical environment. Deteriora

tion was important to both the overall experience 

and the physical environment. 
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Crowding depended on the number of people 

encountered, litter, and friendliness. The inde

pendent variables predicting satisfaction with 

the social environment and crowding are similar, 

but are ranked differently. Number of people 

ranked first in predicting crowding and third for 

social satisfaction, while friendliness had just 

the opposite pattern. Interestingly, litter ranks 

second for both in predicting crowding, indicating 

that it may constitute "historical evidence" of 

large numbers of people. Horse manure, a similar 

sort of evidence, ranks second in predicting 

satisfaction with the social environment. 

Expected association between crowding and 

satisfaction with the social environment was 

tested by regressing crowding on social satisfac

tion together with the variable measuring visitor 

perceptions of "alikeness." The importance of 

visitor perceptions of social homogeneity became 

evident when alikeness contributed an R2 of .12 

to a total of .17, while crowding contributed 

only .05. When the same two variables were 

regressed on overall satisfaction, alikeness con

tributed an R2 of • 09 out of a total of .10. As 

expected, alikeness was a very poor predictor of 

physical satisfaction. Thus, it was evident 

.,,-
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that crowding had far less influence on expressed 

satisfaction than the d.egree to which people felt 

others were like themselves. 

Tables C-9 and C-10 report that all the inde

pendent variables examined had very little effect 

on greeting intensity. Other results show that 

greeting was very weakly related to perceptions 

of alikeness and crowding. Taken together, these 

results indicate that greeting cannot be used as 

a behavioral index of perceived crowding. Instead, 

it appears to be a social norm learned by back

country trail users. 

Summary and Conclusions 

The performance requirements for backcountry 

trails, when defined. by departures of perceived 

conditions from expectations, fell into four groups: 

l) Good physical condition of the trail, 
particularly the absence of loose rock 
and. erosion. 

2) The absence of litter and horse manure on 
the trail. 

3) Pleasant social demeanor of individuals 
encountered on the trail, particularly 
friendliness. 

4) A limited number of individuals traveling 
the opposite direction on the trail. 

c;::) ~ c::i CJ .__]). 

The following performance requirements were 

identified when expert judgements of trail cond.i

tions were used to predict performance: 

l) Good physical condition of the trail, 
particularly the absence of trail rut
ting, multiple trails, loose rock and 
erosion. 

2) The absence of litter on the trail. 

3) Pleasant social demeanor of individuals 
encountered on the trail, particularly 
friendliness. 

4) A limited number of individuals traveling 
the opposite direction on the trail. 

5) The absence of horse parties on the trail, 
including pack-stock. 

On the whole, there was close agreement be

tween visitor and "expert" perceptions of important 

attributes, even though there were some sharp 

contrasts between the rankings of particular attri

butes. Asking visitors to identify what they liked 

or disliked. about trail conditions was generally 

more successful for identif'ying performance 

requirements than were the judgements of "experts." 

Both the total variance explained and the 

influence of particular attributes were substan

tially less for "expert" judgements than for 

visitor perceptions. 
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Perfonnance requirements related to the 

physical cond.ition of the trail itself were most 

important. It was not determined whether these 

needs were aesthetic or practical {related to the 

ease of travel). The aversion to loose rock, 

erosion and rutting suggested that these were 

practical concerns. Of secondary importance was 

the presence of "unnatural" objects (litter and 

horse manure) le~ behind by previous users. 

Friendliness was a more important performance 

requirement than a limited number of people or 

the absence of pack-stock parties met on the trail. 

Closely related to this finding, was the fact that 

the degree of perceived crowding was less important 

for social satisfaction and overall satisfaction 

than had been expected. The degree to which people 

felt others were similar to themselves was far more 

predictive of satisfaction than crowding. 

Generally, the results from the analysis of 

backcountry trails demonstrated the importance of 

the physical condition of the trail and social 

relationships between groups of strangers. The 

function of the trail as a transportation facility 

needs to be examined in greater detail because 

that appears to be the primary meaning visitors 

C:::l c:;J ~ CJ t\..._.. 

assign to the trail. The quality of social 

experience on the trail depends more on the 

perceived homogeneity of hikers than on the 

number of people encountered. 

t=J t::=) t:::I . (::::) c::J .c:J 
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SECTION IV 

MANAGEMENT IMPLICATIONS: BACKCOUNTRY CAMPS AND TRAILS ANALYSIS 
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The primary concern of b_ackcountry managers at 

Yosemite National Park has been the establishment 

of visitor use levels. Both biological and socio

logical criteria have been employed to establish 

carrying capacities for specific areas of the 

backcountry (Yosemite National Park, 1974). Results 

from our analysis of backcountry camps and trails 

provide the manager with information on both the 

validity of assumptions used to set current use 

levels and the particular attributes which may be 

managed for purposes of visitor satisfaction. 

Available management actions for influencing visi

tor use will be discussed first. This will be 

followed by summaries of how specific management 

action can provide the performance requirements 

id.entified. above. 

Management Actions 

Even though a rather limited range of back

country attributes were examined in this study, 

performance requirements identified therefrom 

cover a wide range of cond.i tions which are subject 

to direct management control. Figure C-3 illus

trates and classifies some of the management inputs 

which could. influence visitor crowding and satis

faction by controlling entries into the _backcountry, 
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or by changing specific attributes. Information 

provided deals with the linkage between various 

attributes and visitor _use. Few data are provided 

on the effects of controlling access. 

Figure C-3 groups management inputs by three 

kinds of policies: eligibility requirements; 

direct controls; and indirect controls. The first 

policy regulates visitor use at the boundary of 

the backcountry by controlling access. Inputs 

define any eligibility requirements for access. 

The second policy regulates visitor use by chang

ing visitor behavior directly. It constrains 

visitor choice by specifying where, when, and how 

a particular activity may be pursued. Inputs 

include zoning measures and enforceable regulations 

governing visitor behavior. The third policy, 

indirect controls, influences visitor use by modi

fying the physical environment or changing the 

information sources used by the visitor. Indirect 

procedures are less likely than direct procedures 

to constrict the visitor's perceived freedom of 

choice. Inputs include control over such actions 

as advertising, interpretation, and trail improve

ment. 

c:l i_._; c::;i ..... 
~ E::l er c::::J· o t::.J C:S.1 =::J t::::I Cj; c::J r:::3 Cl: C:::l 



w C} w ~ !:--' 

POLICY 

Eligibility Requirements 

Indirect Influences 

Direct Influences 

~ c..=i ~ c::::t c.::J C:::J ~ w C-....) r:-·~ p 

FIGURE C-3 
ALTERNATIVE BACKCOUNTRY MANAGEMENT POLICIES 

MODES OF CONTROL AND INPUTS 

Management Decision-Making 

MODE OF CONTROL 

Screen Access 

Information 
Dispersal 

Modify Biophysical 
Environment 

Zoning 

Regulate Use 

INPUTS 

Require permit 
Entrance fee 
Require equipment 
Require ecological knowledge 
Require camping skill 

Advertise to attract specific user types 
Advertise underused areas 
Instruct users on appropriate behavior 
Change user preferences by education 

Improve (or not) trails 
Improve (or not) camps 
Destroy or build campsites 
Provide toilets 
Provide tables 
Provide bear lockers, etc. 

Spatial zoning of uses 
Temporal zoning of uses 
Limited duration of uses 

Control access points 
Require reservations 
Assign zones and. campsites 
Limit size of party 
Limit people per campsite 
Restrict camping to campsite 
Limit total user population 
Prohibit wood fires 
Limit distance of camp from water 
Limit in-camp activities 
Prohibit pets 
Prohibit trail stock 
Prohibit removal of natural material 
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It should be pointed out that the manager is 

not restricted to manipulating attributes of 

the visitor's environment in order to affect 

perceived crowding and satisfaction. A number 

of management inputs influence the visitor 

directly, specifically those which screen access 

or disperse information. OUr results showed 

clearly that a change in visitor expectations 

or preferences may affect crowding or satisfac

tion as much as a change in use patterns or 

the resource itself. In the short run, visitor 

expectations could be altered by various means 

of information dispersal. People who were better 

informed about the actual conditions of the 

backcountry would be less likely to react nega

tively than those with unrealistic expectations. 

Education, particularly backcountry interpretation, 

could also be used to change visitor preferences. 

Many people fail to seek out attractive features 

that are actually present and others have an 

unrealistic image of how backcountry areas should 

be used and managed. Visitors should be informed 

better about the purposes of the park and the 

policies and constraints which govern the manage

ment of backcountry use. 

i.........,. ~ 0 
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However, a very large share of the manager's 

duties involves manipulation of attributes which 

are, as our results have shown, related to visitor 

perceptions of crowding and satisfaction. We will 

discuss the management implications of these 

results by linking present knowledge of performance 

requirements to management inputs. Social attri

butes will be considered first. 

Management of Social Attributes 

It has been assumed that visitor crowding 

increases and satisfaction decreases in response 

to an increase in the number of people encountered 

on trails or in camps. 'Ibis assumption has led 

managers to establish use levels, either on the 

basis of visitor densities or on the probability 

of visitors encountering others on the trail or 

in camps. OUr data do not support this simplistic 

an assumption. Crowding depends on many factors 

in addition to the number of encounters, and is 

less important to satisfaction than pleasant 

social demeanor and perceptions of alikeness. 

'Ibe literature on crowding provides a logical 

explanation for these findings. Previous defini

tions of crowding range from a description of it 

simply as a density-dependent phenomenon to more 

0 t::J c=i c=l ~ r---, 
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complex definitions in which crowding is the 

result of an interaction between three factors: 

density, social interactions, and the context in 

which these interactions occur. 

Density is by far the simplest definition of 

crowding, and. is measured directly by counting 

the number of people per unit area (Mitchell, 

1971; Winsborough, 1965). Indirect effects of 

density may be evident in the form of environ

mental "insults," such as site deterioration 

resulting from higher densities (Carey, 1972). 

Crowding has been defined as a result of 

high levels of social interaction (which may or 

may not be density-dependent) because there are 

so many settings with dense population concentra

tions where people do not consider themselves to 

be crowded (Carey, 1972; Desor, 1972; Galle, et 

al., 1972; Hutt and Vaizey, 1966; Kutner, 1973; 

Milgram, 1970; Valins and Baum, 1973). Closely 

related to the idea that crowding results from 

an excess of social stimuli is the explanation 

of crowding as a result of "personal space" 

invasions (Barefoot, et al., 1972; Baxter and 

Deanovich, 1970; Ross et al., 1973). Again, 

spatial invasion may be either density dependent 

C) w 1....,--e r ·-1 ,... - 1 
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or independent. Both of these definitions assume 

that all interactions have equal influence on the 

individual's perception of crowding. 

As opposed to describing crowding as a purely 

physical condition involving spatial limitation 

or as a direct function of the number of social 

interactions, crowding has been described as an 

experiential state where the restrictive aspects 

of limited space are perceived (Stokols, 1972a; 

1972b, and 1973). In addition to density and 

interactions, the social context of the encounters 

with other people may determine whether space is 

perceived. as limited. Support for this more 

complex view of crowd.ing is found in the recreation 

literature itself. Lucas (1964) found that pad

dling canoeists felt more crowded by encountering 

one motor-driven canoe than by meeting several 

paddled canoes. Stankey (1971 and 1973) similarly 

found that the type of use encountered was o~en 

more important for perceptions of crowding than 

was the actual number of groups encountered .• 

Travel modes and behavior patterns provided the 

social context within which visitors evaluated the 

number of encounters. 
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This interpretation of crowding suggests that 

density and frequency of interaction are meaningful 

only when the social context is understood. There

fore, use levels should be assigned within zones 

which are defined by a homogeneous social context. 

Our data show that the uses of stock, camping 

styles, and behavior patterns are the most important 

dimensions defining social context for the current 

user population. 

Zoning is the most appropriate management 

input for separating pack-stock, large groups, and 

some organized youth groups from the small groups 

of day-hikers and backpackers. The latter, consti

tuting 94 percent of the visitor population, would 

have a higher quality backcountry experience if 

the area visited were used by everyone in the same 

way the backpackers use it. 

The quality of visitor experience was also 

diminished when people were encountered who were 

unfriendly or inconsiderate toward others, or 

when people met were destructive of the natural 

environment. These adverse forms of behavior also 

constitute a social context in which density or 

interactions will be more influential in 

increasing crowding and reducing satisfaction. 

Cl c::l c:::J ', ..__,,.. r-, ___. 
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Backcountry rangers may be able to change visitor 

behavior through friendly and supportive educa

tional effort. Voluntary compliance of visitors 

is more probable if rangers first use education 

before attempting enforcement. To use zoning on 

the basis of visitor behavior patterns may be 

wise when conflicts develop between different 

styles of day-hiking and backpacking. 

Management of Physical Attributes 

Results show clearly that the physical condi

tion of the resource itself is far less important 

to the visitor than the presence of "unnatural" 

objects. The objects considered foreign to a 

pristine environment include facilities (toilets, 

water supplies, primitive benches and tables), 

horse manure, and litter. The use of wood for 

fires, destruction of ground cover, damage to 

trees, and other ecological changes in a pristine 

environment had less influence on the visitor 

than the presence of "unnatural" objects. These 

alterations of the pristine environment, along 

with trail and bridge construction, seem to have 

been accepted. and taken for granted. The most 

important physical conditions not involving the 

presence of "unnatural" objects were those related 
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to the pleasure and ease of hiking on trails. 

Interestingly enough, the number of firepits in 

camps also seemed to be unimportant. 

Hence, the quality of the visitor's experience 

would be enhanced by maintaining, rather than 

improving, trails and camps. Particularly unde

sirable on trails are loose rocks, ruts, erosion, 

and multiple paths. Camp improvements such as 

toilets, primitive benches and tables, and running 

water are considered inappropriate in a natural 

setting. Most of these improvements can be con

trolled directly by the Park Service. Regulation 

of visitors is necessary where campers construct 

facilities themselves. 

The other objects that do not "belong" in a 

pristine environment, litter and horse manure, can 

be reduced further by a combination of educating 

users concerning minimal impact behavior and back

country conditions, separating trail- and pack-stock 

use from other uses, and. intensifying programs of 

litter removal. 

r---i c:i CJ C.:J C) 
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APPENDIX D 

RESULTS: INTERPRETIVE PROGRAM ANALYSIS 

Prepared by 

Robert G. Lee and Karen D. Rosenberg 
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Objectives 

Park interpretive programs that bring visitors 

into direct contact with the natural envirorunent 

were studied in order to explore the ways in which 

program policies and methods influenced the visitor. 

A key issue for park interpreters concerns the 

degree to which visitor satisfaction and behavior 

depend on the content and. fonn of an interpretive 

program. When the subject matter and the manner 

of its presentation are the most important factors, 

the ranger can influence visitor satisfaction and 

behavior. However, individual characteristics of 

visitors may also influence the way the visitor 

responds to the program. The ranger must acc0Dm10-

date to particular needs when visitor characteris

tics, such as age or personality, detennine 

satisfaction and behavior. The purpose of this 

study was to investigate the dependence of visitor 

satisfaction and behavior on selected visitor 

characteristics and nature walk content and. fonn. 

Nature waJk programs can be improved through further 

knowledge of the relationship between management 

actions and visitor needs. 

r:1 CJ ~ CJ L--J ~ 

Conceptual Model 

The variables used in this study are listed 

along with their meaning in Table D-1. A depend

ent variable measuring overall satisfaction with 

the nature walk was obtained directly from the 

visitors. Two other dependent variables were 

behavioral measures of involvement. Social

involvement was a measure of the amount of a 

visitor's behavior directed toward social objects 

(persons), while natural-involvement was the corre

sponding measure of visitor behavior directed 

toward. natural objects (non-human entities). One 

of the purposes of the study was to discover the 

relationship between visitor feelings of satisfac

tion and the degree of overt participation in the 

activities making up the nature walk. It was 

expected that people with higher involvement 

scores would be more satisfied. 

Independent variables fell into two groups: 

individual characteristics and situational charac

teristics. Individual characteristics included 

the sex and social age of visitors, the number of 

previous visits to Yosemite National Park, and a 

personality assessment score. Situational charac

teristics included the sex and social age of the 
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TABLE D-l 
VARIABLES USED IN THE REGRESSION ANALYSIS: 

THEIR MEANING, VALUES, AND DISTRIBUTION 

Standard 
Variables Scale Mean Deviation --

A. Dependent Variables 

l. OVERALL SATISFACTION: } 1 = not satisfied 

Satisfaction with the nature walk 5 = extremely satisfied 4.181 .849 
in general 

2. SOCIAL INVOLVEMENT: 

} Active participation with human Range= -.45 to 2.18 .158 .481 
objects on the nature walk 

3. NATURAL INVOLVEMENT: } 
Active participation with non-human Range = -1.83 to .02 -.449 .227 
objects on the nature walk 

B. Independent Variables 

RANGER CHARACTERISTICS: 

} l. Visitor ratings of interpreter Range= 5 to 25 (Low 98.906 58.407 
perfonnance to High) 

} 4 = Youth 
2. Interpreter Social Age 5 = Ad.ult 4.352 .479 

6 = Old Adult 

3. Interpreter Sex ) 1 = Ma.le .446 .498 O = Female 
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TABLE D-1 --page 2 

Standard. 
Variables Scale Mean Deviation 

B. Independent Variables (contd.) 

VISITOR CHARACTERISTICS: 

4. Previous Park Visits ~ Absolute Frequency 5.657 15.519 

3 = Juvenile 

5. Social Age } 4 = Youth 4.704 ,715 5 = Adult 
6 = Old Adult 

6. Sex } 1 = Ma.le .416 .494 
0 = Female 

1. Person-Orientation I 13.197 3.6o8 
5 = Minimum Score 

25 = Maximum Score 
8. Thing-Orientation I 14.o81 4.220 

SITUATIONAL CHARACTERISTICS: 

9. Number on Walk } Range = 3 to 110 24.112 15.963 

10. Social Situation I Range= 0 to 23 6.429 4.960 

ll. Natural Situation } Range = 0 to 26 10.279 5.755 
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interpreter, visitor evaluation of interpreter 

performance, the number of people on the walk, and 

the subject matter of the walk. Subject matter 

was classified on the basis of social (persons} 

and natural (non-human objects} content. Most of 

the situational characteristics can be managed 

directly by the Park Service. 

A short personality test was developed to 

measure the influence of environmentally-oriented. 

personality differences on visitor satisfaction 

and behavior. The primary criterion for selecting 

a personality measure was that it should distin

guish the strength of individual orientations 

toward social and. natural objects in a natural 

environment. Available instruments included: 

1) an attitude scale measuring the extent to which 

individuals were oriented. toward wilderness values 

as opposed to urban values (Hendee, et al., 1968); 
2) a personality inventory measuring the strength 

of individual orientation toward pastoral as op

posed to urban environments (McKecknie, 1974); and 

3) a scale measuring the strength of individual 

orientation toward two primary environmental objects: 

persons and. things (Little, 1971, 1972). Little's 

approach to measuring the person- and thing-

0 CJ Ci c::i c:i c=:i 
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orientation was selected as the most appropriate 

procedure for identifying personality orientations 

which could be linked directly to social- and 

natural-involvement. Little found that individu

als varied with regard to their interests in other 

persons and non-human objects, and that measures 

of these two dimensions were independent. More

over, he found that individual scores on a person

thing (P-T) scale were good predictors of individ.

ual behavior in certain situations. P-T scores 

were correlated highly with choice of academic 

and vocational specialization, as well as with 

mode of task completion and problem solving in 

experimental tests. In this study it was expected 

that P-T scores would be associated with social 

and natural involvement. 

Measurement Techniques Employed 

Measurement instruments were developed to 

gather comparable attitudinal and behavioral data 

from visitors who participated in Park Service 

ranger-led nature walks in Yosemite Valley between 

July land September 7, 1974. Individuals were 

unobtrusively observed for purposes of making 

direct measures of visitor behavior on nature 

walks. A questionnaire later was presented to 
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observed individuals. They were asked to evaluate 

the nature walk and the ranger, and. to provide 

background infonnation on the place stayed in the 

park during their current visit, the number of 

previous visits to Yosemite, and. the number of 

nature walks attended previously at Yosemite or 

elsewhere. The questionnaire also included a 

short personality test designed to measure the P-T 

orientation of the respondent. An open-ended 

question solicited their comments or complaints. 

Sampling Design 

A total of 73 interpretive nature walks was 

systematically sampled for observation over the 

course of the summer season (see Table D-2). Pro

portional representation of each walk was obtained 

by maintaining weekly record.s of walks offered by 

the Park Service in relation to walks observed. 

This same record was used systematically to distrib

ute walks over days of the week and weeks of the 

season. 

The procedure for sampling individuals on 

selected walks began with a de facto census of the 

nature walk population. The observer arrived at 

the location where the walk was scheduled to meet 

enough in advance of its starting time to record 

each visitor group in the order in which they 

arrived.. Groups were typed by size, age and 

sex composition, and individual& in each group 

were classified by social-age, sex, race, and 

countercultural lifestyle. (For detailed descrip

tions see 1973 Visitor Profile, Append.ix A.) Each 

individual who was a juvenile or old.er was con

sidered a potential subject and characteristics 

were recorded. 

A table of random numbers was used to select 

one subject from every third group to arrive, 

beginning with the first group. Each subject was 

observed continuously for a period of twenty min

utes. At the end of this time, a subject from the 

next sample group was selected and observed. The 

procedure was repeated until the termination of 

the walk. OVer the course of the summer 233 indi

viduals were observed. 

Data Gathering Procedures 

Observations of individuals were made in the 

form of a specimen record (Barker, 1963), which 

involved coding preselected aspects of an individ

ual's behavior in the sequence in which acts occur 

naturally. Naturally occurring acts were defined 

as those behavioral events characteristic of a 
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TABLE D-2 

SAMPLED NATURE WALKS WITH OBSERVATION FREQUENCY AND 

NUMBER OF INDIVIDU.AI.<3 OBSERVED 

YOSEMITE VAU.Ef, 1974 

Observation Number of 
Name of Walk Frequency Individuals Observed 

Number Percent Number Percent 

The Good Old Days 3 4.1()% 10 4.461, 
Family Music Walk 1 1.36 3 1.33 
Worship Walk 4 5.47 13 5.8o 
Art and Poetry Walk 1 1.36 2 .89 
Yosemite Indians: Season to Season 1 1.36 4 1.78 
The First People 1 1.36 4 1.78 
What Happened? 1 1.36 2 .89 
Bird Stalk 5 6.84 13 5.69 
Needles and IA:!aves 5 6.84 19 8.48 

Wonder of Little Things 1 1.36 3 1.33 
Bug Walk 4 5.47 14 5.25 
S\lllset Walle 4 5.47 9 4.01 
Botany Walk 2 2.70 6 2.67 
The Changing Plant World 3 4.10 12 5.35 
Ecology Float Trip 1 1.36 2 .89 
Taken for Granite 2 2.73 9 4.01 
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TABLE D-2, page 2 

Observation Number of' 
Name of Walk Frequency Individuals Observed 

Number Percent Number Percent 
• 

Wild.life Walk 2 2.73 5 2.23 
Earthquake vs. Ice 1 1.36 2 .89 
Rocks, Logs, and Lakes 2 2.73 5 2.23 
Ant Lions and King Snakes 1 1.36 4 1.78 
Geology Walk 1 1.36 2 2.23 
Discovery Walk 9 12.32 32 14.28 
Bike Hike 3 4.10 10 4.46 
Sketch Walk 3 4.10 7 3.12 
Orientation Walk 7 9.89 17 6.58 
Mystery Walk 1 1.36 4 1.78 
Yosemite and the Nature Photographer 1 1.36 3 1.33 
Explore with Your Senses 2 2.73 6 2.67 
Photography Course 1 1.36 4 1.78 -

TOTAL 73 100.00% 224 100.0C>i 
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nature walk uninfluenced by the presence of an 

observer. The effects of the observer on the 

behavior of subjects was minimized by having the 

observer appear in the role of a fellow visitor 

taking notes on what the interpreter was saying 

or doing when the observer was actually coding 

visitor behavior. The fact that the observed. 

individual was continuously responding to the 

interpreter or to other participants provided far 

less opportunity for alteration of behavior in 

the presence of a researcher whose identity was 

unknown. (See Reiss, 1971, for a discussion ?f 

how known observers had little influence on behav

ior in natural settings because of social involve

ments by subjects.) 

Behavioral coding entailed making a record. of 

interpreter acts in the order in which they occur

red during the sampling period. A parallel record 

was made of acts engaged in by the observed indi

vidual. Coded behaviors were assigned to two 

classes: interpreter-directed and visitor-directed. 

Interpreter-directed behaviors were defined as any 

overt visitor actions initiated by the interpreter, 

including responses to questions and directions. 

Visitor-directed behaviors were defined as 
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independent actions of the visitor not initiated 

by the interpreter. Includ.ed were interactions 

with other visitors or explorations of the environ

ment which were out of context with the subject 

matter presented at that time. 

Interpreter- and visitor-directed behavior 

were each subdivided on the basis of social and 

natural object of concern. Social object of con

cern was defined by overt acts {including verbal 

expressions) where the primary object was other 

visitors on the walk, the interpreter, park 

visitors in general or mankind in general. Natural 

objects of concern were correspondingly defined as 

those acts where the object of concern was an 

inanimate object, insect, animal, or a plant, the 

park in general, or nature in general. For 

interpreter-directed behavior the object of concern 

was consistent with the subject matter being pre

sented at that time. 

All coded behaviors were expressed in terms 

of the number of acts engaged in by an individual 

during the 20-minute observation period. 

Inter-observer reliability was measured by 

comparing behavior classifications from six speci

men records gathered on two nature walks. Agreement 
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on classifications of whether behavior was inde

pendent was 70 percent. Eighty percent agreement 

was found for classifications of subject matter. 

Agreement on classifications of subject's age, sex, 

race, and group size was consistently above 90 per

cent. 

At the termination of each walk the observer 

was introduced to the group by the interpreter as 

a park employee collecting data on "information 

diversity" of nature walks. The observer then 

requested all participants to cooperate with a 

study of nature walks by completing a mailed ques

tionnaire. Participants who agreed to cooperate 

left their name and address on a list which was 

circulated to the group. When the list was circu

lating, the observer identified the name and address 

of all individuals who had been observed. Seventy

eight percent of the observed participants returned 

usable questionnaires. Individuals in this group 

were sent a letter reminding them of _the question

naire two weeks a~er they had received it. Only 

30 percent of the 1,716 participants who were 

censused but not observed returned usable ques

tionnaires. This group did not receive a re

minder letter. Chi-square tests of differences 

in observed individual characteristics between 

respondents and non-respondents showed no selec

tion bias for observed or unobserved groups of 

individuals. 

A section of the questionnaire was used to 

measure visitor evaluations of interpreter per

formance. The questionnaire asked visitors to 

rate the importance of the following seven aspects 

of interpreter performance for nature walks in 

general: pleasant personality, sense of humor, 

enthusiasm, knowledge, consideration of visitor 

needs, ability to express ideas, and responsive

ness to visitor questions. Then the respondent 

was asked to use the same criteria to evaluate 

the performance of the ranger who led the nature 

walk. A performance measure of the interpreter 

was developed by weighting the second measure by 

the score on the first for each criterion. 

Another section of the questionnaire included 

ten items designed to measure the P-T orientation 

of the respondent. These items, reported in Fig

ure D-1, were adapted from Little's (1972) P-T 

interest questionnaire with slight modification 

so as to make them appropriate for use in a 

national park setting. Half of the questions 
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Person 

FIGURE D-1 

ITEMS ADAPI'ED FROM LITTLE'S P-T QUESTIONNAIRE FOR USE IN 

YOSEMITE NATIONAL PARK 

112 

or Items Used in Nature Walk Questionnaire Corresponding Original Items 
Thing 

P Join in and help out a disorganized children's Join in and help out a disorganized children's game 
at a public park 

T 

T 

p 

p 

T 

T 

p 

p 

T 

game in the park 

Explore the Merced River floating alone on a 
raft 

Climb a mountain on your own 

Note the idiosyncracies of people about you 

Strike up a conversation with a "valley pan-
handler" 

Attempt to fix some broken camping equipment 

Observe the stars and planets through a tele
scope 

Listen with empathetic interest to an old-timer 
who sits next to you on the shuttle bus 

Make first attempts at getting to know a neigh
bor in your campground or lodging 

Photograph many nature scenes and develop and 
print pictures yourself at home 

Note: 

Explore the ocean floor in a one-man submarine 

Climb a mountain by yourself 

Note the idiosyncracies of people about you 

Strike up a conversation with a beggar on a street 
corner 

Attempt to fix your own watch, toaster, etc. 

Observe the path of a comet through a telescope 

Listen with empathetic interest to an old-timer who 
sits next to you on a bus 

Make first attempts to get to know a neighbor 

Make a hobby of photographing nature scenes and 
developing and printing the pictures yourself 

Respondents were asked to use a five-point scale to rate how much they would like to do the 
things listed while visiting Yosemite National Park. 
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measured person-orientation and. the other half 

measured thing-orientation. Each subject was 

given a P score and a T score. The agreement of 

scores obtained. by this instrument compared with 

those obtained. by Little's questionnaire could not 

be determined because of restrictions imposed on 

the researchers prohibiting systematic personality 

testing. However, because questions were almost 

identical to those asked by Little, this instru

ment is believed to have yielded scores suffi

ciently valid for purposes of an exploratory study. 

Analysis 

Contingency table analysis, correlation anal

ysis and. multiple regression were the statistical 

models chosen for this study. Chi-square statis

tics were calculated to test association between 

nominal variables. Scales used for visitor rat

ings of nature walks yielded normally distributed 

responses and were treated as interval level vari

ables. 

Scaling techniques were employed to develop 

comparable measures of natural- and social-involve

ment. (See Rosenberg, forthcoming, for details.) 

Interpreter-directed and visitor-directed scores 

were standardized, and the resulting Z-scores 

c::J CJ c:.J 

were added to create a measure of the total social 

involvement. Natural involvement was calculated. 

by a similar standardization and summation pro

cedure. 

Multiple regression analysis was used to link 

dependent variables measuring visitor satisfaction 

and involvement with independent variables measur

ing individual and situational characteristics. 

Standardized regression coefficients were used. to 

rank the relative importance of independent vari

ables as predictors of dependent variables. Inter

correlations among all independent variables were 

examined to assure that the results would reflect 

the direct effect of each independent variable 

on the dependent variables. Table D-3 shows that 

multicollinearity was not a serious problem in 

this analysis. Most important are the low corre

lations between person- and. thing-orientation on 

the one hand, and social- and natural-situation 

on the other. M~asures of person- and thing

orientation indeed represented. independent dimen

sions of the visitor's personality, and. measures 

of social- and natural-situation reflected inde

pendent sorts of subject matter. 

Since interaction effects can be expected 
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TABLE D-3 

MATRIX OF ZERO-ORDER CORRELATIONS, MEANS, AND STANDARD DEVIATIONS FOR 

SELECTED VARIABLES, VISITOR SATISFACTION AND INVOLVEMENT, PERSONALITY 

ORIENTATION AND SITUATION FOR NATURE WALKS IN YOSEMITE VALLEY, 1974 

Independent Variables 
Dependent 

Variables Variables Individual Situational Mean -
l)~i>_endent : 1 2 i_ 4 _5_ 6 _7_ 8 --

~28 I 1 Social Involvement - -.59 .o6 .16 .oB .05 -.29 .158 

2 Natural Involvement - -.01 -.ll -.o6 -.oB .15 .05 I -.449 

3 Satisfaction - -.02 .01 .oo .03 -.01 I 4.181 

Independent Individual: 

4 Person-Orientation - .12 .18 -.o6 .u I 13.197 

5 Thing-Orientation - .15 -.01 -.10 I 14.o81 

Independ.ent Situational: 

6 Social Situation - .13 .16 6.429 

7 Natural Situation - .21 10.279 

8 Number on Walk - 24.112 

Standard 
Deviation 

.481 

.227 

.849 

.274 

4.220 

4.960 

5.755 

15.963 --
N = 233 

-- I:::) CJ CJ CJ I , c::J c:::) C'.:} c::) c::> an c::l 
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to occur among the independent variables, a method 

was chosen which would. describe the relative 

effects of each variable a~er interaction effects 

had been taken into account. Multiple regression 

coefficients are calculated. in just this manner. 

Standardized coefficients, o~en referred to as 

'~eta coefficients," were used to rank independent 

variables. They indicate the relative contributions 

of the independ.ent variables toward explaining the 

dependent variables in such a way that the size 

of the coefficients are comparable (standardized). 

Beta coefficients reflect the change in the mean 

response (in units of standard deviations of the 

dependent variable) per unit of change in the 

independent variable (in units of standard devia

tions of the independent variables), when all 

other independent variables are held constant 

(Neter and Wasserman, 1974). Only betas repre

senting raw regression coefficients significant 

at the .10 level of significance were used to rank 

independent variables. Some of the more complex, 

but interesting, aspects of the analysis involved 

the effects on dependent variables of interactions 

among the independent variables. These inter

action effects were examined in considerable 

CJ CJ CJ c:::J c:J CJ 

detail and are reported. by Rosenberg (forth

coming). 

Major Findings 

Table D-3 reports zero-order correlations 

between the three dependent variables: satisfac

tion, social-involvement and natural-involvement. 

The negative correlation coefficient of -.59 be

tween the involvement variables is entirely con

sistent with expectations regarding the validity 

of the involvement measure. One mode of involve

ment displaces the other on nature walks. 

An expected positive correlation between 

satisfaction and measures of involvement was Qot 

found. The apparent independence of satisfaction 

and involvement has two possible explanations. 

On the one hand, an empirical relationship between 

felt satisfaction and active participation may 

exist but was not measured by the methods employed 

in this study. Correlations within a particular 

measurement mode (such as a questionnaire) are 

generally easier to achieve than correlations be

tween measurement modes, particularly correlations 

between attitudinal and. behavioral variables. 

(See Campbell and Fiske, 1959.) Also, involvement 

measures were based on a 20-minute sample of the 
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individual's total stream of behavior; while satis

faction was a global assessment made by the visitor 

upon receiving the questionnaire. 

On the other hand, satisfaction may indeed be 

unrelated. to the level of observable participation 

in the activities making up a nature walk. A 

visitor may derive equal satisfaction from simply 

watching the ranger or other visitors explore the 

natural environment. In either case, the relation

ship between satisfaction and involvement requires 

further investigation. Particular attention needs 

to be directed to the relationship between parti

cipation and the development of environmental 

awareness. For purposes of this study, both 

satisfaction and involvement are considered to be 

valid. indicators: one measures an attitudinal 

dimension, the other measures a behavioral dimen

sion. 

Table D-4 reports regression estimates {in 

the form of betas) showing the dependence of satis

faction, social-involvement and natural-involvement 

on selected independent variables, where the latter 

are grouped by: ranger characteristics; visitor 

characteristics; and situational characteristics. 

As anticipated, relationships between attitudinal 

c::i c=J t==> 
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variables were more likely to be significant than 

relationships between attitudinal and behavioral 

variables. Interpretations of these relationships 

need to be qualified by the statement that signif

icant association between variables measured by 

different techniques is more likely to indicate 

an empirically valid relationship than association 

between variables measured by the same technique. 

Only one item, visitor ratings of interpreter 

performance, had a significant direct effect on 

expressed satisfaction. A matrix of zero-order 

correlations between the criteria visitors used 

to evaluate the interpreter is reported in Table 

D-5. (Note that these ratings were calculated 

by weighting the evaluations of a particular in

terpreter on the basis of the visitor's ratings 

of the importance of these same criteria.) Cor

relation coefficients between the criteria were 

all above .70, so that it was impossible to 

isolate those criteria which were the best pre

dictors of satisfaction. These data suggest that 

the visitors' reports of satisfaction with the 

nature walk as a whole were linked closely to 

their perceptions of the ranger as a person and 

teacher. Visitor characteristics and situational 

c::> l::::J c:) c:J C:> ;:-.., c:J CJ c::i 
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TABLE D-4 

MEASURES OF VISITOR SATISFACTION AND INVOLVEMENT ON NATURE WALKS AS A 

FUNCTION OF INTERPRETER, VISITOR, AND SITUATIONAL CHARACTERISTICS, 

UTILIZING A MULTIPLE REGRESSION APPROACH 

Indep_endent Variables 

Ranger Characteristics 

Interpreter Social Age 

Interpreter Sex 

Visitor Ratings of Inter-
preter Performance 

Visitor Characteristics 

Previous Park Visits 

Social Age 

Sex 

Person-Orientation 

Thing-Orientation 

Situational Characteristics 

Number on Walk 

Social Situation 

Natural Situation 

2 
TOTAL R, F(ll,233) 

YOSEMITE VALLEY, 1974 

• Satisfaction with Social Involvement Natural Involvement 
Nature Walks on Nature Walks on Nature Walks 

Beta 

-.o66o 

-.0083 

.4017 

-.0131 

-.0321 

-.o630 

-.1139 

-.o630 

-.0224 

.0195 

-.0188 

Rank 

1 

= ( .1666, 2.82) 

Beta 

-.0542 

-.0447 

.0775 

.0290 

.1540 

.0890 

.1882 

.0447 

-.2288 

.0219 

-.2o62 

Rank 

4 

3 

1 

2 

(.1992, 3.51) 

Beta 

.0323 

.0352 

-.0321 

.0251 

.0549 

-.0539 

-.0825 

-.0318 

.0136 

-.0586 

.1318 

Rank 

1 

( .0516, • 77) 

NOTE: Independent variables were ranked only if b values (raw slopes) were significant 
at .10 level of probability (p s .10). 117 



Independent: 

Dependent: 

Cl 

TABLE D-5 

MATRIX OF ZERO-ORDER CORRELATIONS, MEANS, AND STANDARD DEVIATIONS FOR 

SELECTED VARIABLES, VISITOR RATINGS OF INTERPRETER PERFORMANCE, 

VISITOR SATISFACTION, AND VISITOR INVOLVEMENT FOR 

NATURE WALKS IN YOSEMITE VPJ.;JEf, 1974 

118 

Standard 
Variables Inde12.endent Variables Dependent Variables I Mean Deviation 

Visitor Ratings of Interpreter 1 -
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Pleasant Personality -
Sense of Humor 

Enthusiastic and Exciting 

Knowledge 

Considerate of Visitor Needs 

Ability to Express Ideas 

Responsiveness to Visitor 
Questions 

Visitor Satisfaction 

Visitor Social Involvement 

Visitor Natural Involvement 

c=i CJ c=J ~ ...___. 

2 _]_ 4 _5_ 

.89 .88 .85 .87 

- .85 .Bo .84 

- .86 .86 

- .82 

-

6 _]_ 8 ..2... 10 -
.87 .88 .18 .02 -.05 I 16.13 7.12 

.Bo .81 .73 .01 -.11 13.58 6.93 

.89 .88 .81 .05 -.05 16.45 7.24 

.91 .90 .82 .03 -.02 17.80 7.47 

.85 .87 .75 .10 -.10 15.65 7.39 

- .95 .82 • 05 -.05 17.91 7.22 

- .82 .01 -.05 18.66 7.30 

- .o6 -.01 4.18 .85 

- -.59 .16 .48 

- -.45 .23 

N = 233 
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characteristics were relatively unimportant in 

producing satisfaction when compared to the per

sonal qualities of the ranger. 

A closer examination of the relationships 

between satisfaction and various independent vari

ables revealed that social-age was also an impor

tant predictor of satisfaction if juveniles were 

compared to all adults (Table D-6). Too few 

juveniles had been included in the sample to 

affect the regression. 

Table D-4 shows that four factors have sig

nificant direct effect on social-involvement. 

The number of people on the walk and a natural 

situation were associated with lower social

involvement, while social-age and person-orientation 

were associated with higher social-involvement. 

Interestingly, thing-orientation was not associated 

with lower social-involvement. 

These results show that there was less social 

interaction on large nature walks than on small 

walks. It seems that large nature walks became 

more formal and impersonal, with less opportunity 

for social interaction among strangers. 

Social-involvement was also lower when the 

interpreter presented natural subject matter. This 

Cl CJ c::J C:l CJ c::J' C::J 

was consistent with the expectation that visitor 

behavior would depend to a large extent on the 

subject matter presented by the interpreter. Par

ticipants evidently interacted less with one 

another when the interpreter directed their atten

tion to non-human objects. 

The best predictor of higher social-involvement 

was person-orientation. This finding is noteworthy 

because it was the only significant relationship 

found between attitudinal and behavioral variables. 

It shows that the most highly person-oriented. 

people were most likely to interact with others, or 

the least person-oriented were least likely to 

interact. 

A second visitor characteristic, social age, 

also predicted social-involvement. The more 

advanced the social-age of an individual, the more 

likely was interaction with others. 

Finally, Table D-4 shows that only natural

situation had a significant direct effect on 

natural-involvement. An increase in presentation 

of natural subject matter produced an increase in 

natural-involvement. This finding mirrors the 

relationship between social-involvement and natural

situation, indicating that natural-situation 
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TABLE D-6 

NUMBER OF NATURE WALK PARTICIPANTS EXPECTED AND OBSERVED BY 

SOCIAL AGE AND SATISFACTION WITH WALK 

YOSEMITE VALLEY, 1974 

S A T I S F A C T I O N 

Not Satisfied Mod.erately Satisfied Extremely Satisfied Total 

Number Number Number Number Number Number Number Percent 
Social~ Observed. Expected Observed Expected Observed ~ected Observed Observed 

Juveniles 8 3 6 7 4 9 18 3.72% 

All Adults _22 104 191 190 228 223 518 96.28 - -

TOTAL 107 107 197 197 232 232 536 100. OCf'/o 
·-- = = = = 

NOTE: Chi-square= 11.317, 4 degrees of freedom, .050 > p> .020. 
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affected social- and natural-involvement in oppo

site ways. Interestingly enough, social situation 

d.id. not influence social-involvement. 

Related Findings 

Analysis of questionnaires returned. by both 

the observed and unobserved individuals produced 

additional data of particular interest to park 

managers. Data on the following nature walk par

ameters were examined: source of information; 

place where participants stayed overnight; and 

previous walks at Yosemite and elsewhere. 

Table D-7 reports the source of information 

used by the visitors in selecting the nature walk 

on which they were sampled.. Eighty-three percent 

of all participants sampled. learned. about the 

walk from the Yosemite Guide, an information news

paper reporting park activities which is distrib

uted at the entrance station and the Visitor Center. 

Almost 12 percent learned about the walk from 

Visitor Center bulletins, and less than 3 percent 

learned about it directly from a ranger. Moreover, 

Table D-8 shows that the source from which one 

learned of the walk was unrelated to the number of 

times Yosemite had been visited by the respondent. 

The Yosemite Guide serves newcomers and old.timers 

equally well. 

CJ c::J c.:J CJ c:J L:J 

Results show that 97.1 percent of Yosemite Valley 

nature walk participants stayed. overnight in the 

park. Table D-9 reports the distribution of 

respondents who stayed. overnight in the park by 

their overnight lodging location. Almost 80 per

cent were known to have stayed in Yosemite Valley. 

The relative proportions of overnight visitors 

attracted to a nature walk from each location can 

be ascertained from Table D-9 by comparing the 

"relative frequencies" for total visitors with the 

"adjusted frequencies" for participants by loca

tion. Compared to other locations, CUrry Village 

and. Lower River Campground contributed a dispro

portionately large number of overnight visitors 

to nature walks. Curry Village alone contributed 

43.3 percent of all nature walk participants 

sampled, yet it received only 22.7 percent of the 

overnight visitors in Yosemite Valley during the 

same two months. Caution should be exercised in 

interpreting the cause of these patterns. The 

relative availabi"lity of nature walks at each of 

these locations has not been analyzed. Also, 

unexamined was the nature and location of inter

pretive programs offered by the concessionaire. 

Table D-10 shows that nature walks in Yosem

ite Valley attracted a disproportionate number of 
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TABLE D-7 

SOURCE OF INFORMATION FOR NATURE WALK 

PARTICIPANTS IN YOSEMITE VALLEY 

1974 

Source Number 

Yosemite Guide 437 

Visitor Center Ranger 13 

Visitor Center Bulletins 60 

Conversation with Ranger 1 

Conversation with Friend. 7 

Conversation with other Visitor 2 

Saw Group and Joined 4 -
527 

CJ ~ CJ l J c::J c::, c:::, c::J 
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Percent 

82.9!o 

2.6 

11.5 

.3 

1.4 

.5 

.8 

100.S!Je 
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TABLE D-8 

NUMBER OF NATURE WALK PARTICIPANTS EXPECTED AND OBSERVED BY 

INFORMATION SOURCE AND NUMBER OF TIMES VISITED 

YOSEMITE VALLEY, 1974 

INFORMATION SOURCE 
Conversation Visitor Center 

Yosemite Guide with Others Bulletins Total 

Previous Yosemite Number Number Number Number Number Number Number Percent 
Visits Observed. Expected. Observed Expected Observed Expected Observed Observed. 

None 147 149 10 8 27 23 184 35.6% 

One 80 Bo 3 4 10 10 93 17.5 

Two to four 104 105 4 5 14 14 122 24.3 

Five or more 101 ~ ...1 5 8 12 114 22.6 

TOTAL 432 432 22 22 22 22 503 100.9% = 

NOTE: Chi-square = lO.o6, 9 degrees of freed.om, .50 > p > .30. 

123 



c::::J 

TABLE D-9 

PLACE STAYED OVERNIGHT BY NATURE WALK PARTICIPANTS AND 

TOTAL VISITORS, YOSEMITE VALLEY, JULY AND AUGUST, 1974 

Nature Walk Participants Total Visitors!/ 

Absolute Relative Adjusted Absolute Relative 
overnight Frequency Frequency Frequency Frequency Frequency 
Location {number) {percent) {percent) {number) {percent} 

Campgrounds 

Lower Pines 32 5,9% 7,4% 38,444 ll.9% 

Upper Pines 33 6.o 7,6 45,007 13.9 

Lower River 48 8.8 11.1 31,958 9,9 

Upper River 36 6.6 8.3 41,342 12.8 

Sunnyside 13 2.4 3.0 N,A, N.A, 

Northpines 16 2.9 3,7 20,231 6.2 

Yellowpines 1 0.2 o.4 N.A. N.A. 

Concessionaire 
Accommodations 

Ahwanee 14 2.6 3,2 13,095 4.o 

Yosemite Lodge 52 9,5 12.0 60,226 18.6 

Curry Village 187 34.2 43.3 73,552 22,7 

Subtotal 432 79,1% 100,0% 323,855 100,0% 

Outside Valley 46 8.3 

Unknown 69 12.6 

TOTAL 547 100.9% 

!/ SOURCE: u.s.D.I., National Park Service, Yosemite National Park, July 
and August, 1974, visitation records. 
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TABLE D-10 

NUMBER OF NATURE WALK PARTICIPANTS EXPECTED AND OBSERVED BY 

NUMBER OF PREVIOUS WALKS AT YOSEMITE AND ELSEWHERE 

1974 

Previous Walks at Yosemite 

Previous Walks 
Elsewhere None One Two to Four Five or More Total 

Number Number Number Number Number Number Number Number Number Percent 
Observed Expected Observed Expected Observed Expected Observed Expected Observed Observed --

None 81 59 17 13 18 29 9 24 125 28.4% 

One 14 13 2 3 10 6 2 5 28 6.4 

Two to four 50 48 12 11 31 24 10 20 103 23.4 

Five or more 62 87 15 19 43 43 64 36 184 41.8 

TOTAL 207 207 46 46 102 102 85 85 440 100. CY/o 
- - - - - - - -

NOTE: Chi-square = 52.80, 12 degrees of freedom, 0.005 > p. 
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participants with no previous experience on 

nature walks at Yosemite National Park or 

elsewhere. Moreover, those with most experience 

at Yosemite tended also to have had extensive ex

perience on nature walks elsewhere. Al.most 20 

percent of all respondents were attending their 

very first nature walk. Fi~een percent had 

attended five or more walks both at Yosemite and 

elsewhere. These results may reflect the fact 

that: as one of California's major outdoor rec

reation areas, Yosemite attracts a disproportion

ate number of first-time visitors with no previous 

experience on nature walks, as well as a dispro

portionate number of highly experienced individuals. 

Summary and Conclusions 

Results from this study showed that the three 

measures chosen for assessing nature walk perform

ance were incongruent. Expressed satisfaction was 

independent of both measures of involvement which 

indicates that the degree to which people overtly 

participated in the activities making up the walk 

was unrelated to their feelings of satisfaction. 

The strong negative correlation between social

involvement and natural-involvement showed that 

126 

these variables were indeed measuring different 

behavioral patterns, and that these behavior 

patterns were to a large extent mutually exclusive. 

When more time was devoted to one form of involve

ment, less time was available for the other. 

The meaning of expressed satisfaction as a 

performance measure was obvious. It assumed that 

the scale score represented the degree to which 

people felt the nature walk fulfilled their needs. 

However, the intuitive meaning of the involvement 

measures was by no means as clear as the satisfac

tion measure. These two nature walk behavior 

patterns were clearly important because they 

occupied most of the visitors' time while on the 

walk. 

Social-involvement on nature walks was a 

particularly frequent behavior pa~tern, revealing 

that it is an integral element in the nature walk 

experience. Yosemite nature walks long have been 

praised for promoting a sense of comradery among 

total strangers (Demars, 1970). Knowledge and 

appreciation of the natural environment are facil

itated by social interaction. 

Natural involvement in the nature walks was 

also a frequent and integral element of the nature 
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walk experience. The Park Service's primary pur

pose in offering the walks was to bring the visitors 

into direct contact with the natural environment in 

order to develop their a.wareness of the natural and 

cultural features of Yosemite. Active participa

tion in behavior patterns which involved the 

exploration of natural objects indicated that 

people were expanding their awareness by direct 

contact with the environment. 

Satisfaction, and social- and natural

involvement were influenced by several different 

attributes of the nature walks and visitor popula

tions. Expressed satisfaction was predicted by 

visitor perceptions of the interpreter alone, and 

the latter explained only 17 percent of the total 

variation in satisfaction. The personality, 

knowledge, and skill of the interpreter remain the 

most important considerations for the manager who 

wishes to effect visitor satisfaction. 

Twenty percent of the variation in social

involvement was explained by four attributes. 

Social-involvement was greater for participants 

with higher P scores and old.er social age, but 

was reduced when the number of people on the walk 

increased or when more natural subject matter was 

presented. 

CJ CJ c:) CJ CJ c:) 

The sole factor predicting natural-involvement 

was natural subject matter, and the latter explained. 

only 5 percent of the total variation in natural

involvement. 

Further analysis will be req~ired before the 

relationship between the presentation of natural 

subject matter and the intensity of social- and 

natural-involvement can be interpreted. Observa

tional data of a qualitative sort suggest an opti

mal balance between social-and natural-involvement, 

which can be maintained by regulating the manner 

and rate of natural subject matter presentation. 

Note that the pattern of the results for social

and natural-involvement suggest that social-involve

ment can be increased substantially without reducing 

natural-involvement. This may be accomplished by 

limiting the number of people on walks and striving 

better to fulfill the needs of person-oriented indi

viduals and young people. A ranger need not be able 

to identify person-oriented. individuals in order to 

fulfill their needs for social interaction. The 

needs of person-oriented individuals can be met 

simply by structuring walks so that ample oppor

tunity is provided for visitors to get acquainted 

and share experiences. 
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