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Generalizability of a Measure of
Visitor Satisfaction with 0utdoor Recreation
John H. Schomaker and Richard C. Knopf
USDA Forest Service. North Central Forest Experiment Station

A measure of visitor satisfaction with outdoor rec-
reation is important for effective management.
Cronbach’s theory of generalizability was used to
estimate the effects of time of measurement, item

context, and item content on a recreation satisfac-
tion measure, which was given to floaters on two
rivers. The influences of item content, item context,
and times were large, small, and none, respectively.

A measure of satisfaction is important to providers of outdoor recreation because it helps them
monitor the quality of services provided. Visitor satisfaction has thus emerged as a central variable in
the study of outdoor recreation behavior.

Several researchers have attempted to measure visitor satisfaction, usually by one of the following
three methods: global evaluation (Foster & Jackson, 1979; Heberlein & Vaske, 1977; Heywood, 1975;
Peterson, 1971; Roggenbuck & Schreyer, 1977; Schreyer, Roggenbuck, McCool, Roger, & l~illcr,
1976; Shelby, 1980; Trafton & Tinsley, 1980), multiple dimensions (Beard & Ragheb, 1980; London,
Crandall, & Seals, 19779 Pierce, 1980; Potter, Hendee, & Clark, 1973; Stankey & Lucas, 1973), and
composite measures (Dorfman, 1979; Hawes, 1978; Peterson, 1974; Sobel & McGuire, 1977). The im-
portant issue of measurement reliability, however, has not been adequately addressed. The purpose of
the present study was, therefore, to evaluate the extent to which time, context, item, and setting vari-
ables introduce error into the measurement of visitor satisfaction.

Time. Time was a variable of interest because most outdoor recreation research relies heavily on
mail questionnaires. This reflects a desire to minimize interruptions of the recreation experience.
Weeks or even months can pass between the experience and completion of the questionnaire.

Context. Several researchers have established that the context of questions surrounding a sub-
jective measure affects response (Anderson, 1975; Duncan & Schuman, 1980; Marsh & Parducci,
1978; McGarvey, 1943; Parducci, 1968). For example, in Parducci’s (1968) study of moral judgments,
&dquo;Poisoning a neighbor’s dog whose barking bothers you&dquo; was rated more negatively when accom-
panied by a list of less serious actions, such as &dquo;Keeping a dime you find in a telephone booth,&dquo; than
when accompanied by more serious items, such as &dquo;Murdering your mother without justification or
provocation.&dquo; Recreation researchers tend not to use the same questionnaire from study to study. For
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example, the same measure of satisfaction might be used in questionnaires for wilderness users in the
East and West, but the questionnaires might otherwise differ markedly. When such comparisons of
satisfaction are made, researchers need to make certain that the differences in satisfaction scores are
caused by real differences between populations rather than question context.

It~~~z. Item effects were of interest because a uniform measure of satisfaction has not been

adopted by recreation researchers. Many different wordings of items are currently used to assess sat-
isfaction. It is important then to know to what extent satisfaction scores depend on the particular
items chosen to comprise the scale.

,~et~~~p~. Because the purpose of the satisfaction measure is to distinguish among different recre-
ation locales in terms of their performance, an effective satisfaction measure would have its variability
be more attributable to differences in recreation setting than to differences in time, context, and item.
By explicitly considering setting effects, this desirable trait was tested.

Overview

An ongoing national river survey, conducted by the USDA Forest Service, served as the frame-
work for the present study. A six-item, Likert-type satisfaction measure was developed for and in-
cluded as a standard feature of the survey.

Data analysis in the present study was guided by Cronbach’s theory of generalizability (Cronbach,
Gleser, Nanda, & Rajaratnam, 1972). Consistent with Cronbach’s terminology, the sources of varia-
tion in satisfaction -time, context, item, setting-will be referred to here as fc~cc~s~, and a particular
level within each facet will be called a condition. Cronbach’s was chosen because it explicit-
ly considers the facets and their interactions, and it can be used to estimate the reliability of studies
having different designs (Gleser, Cronbach, & Rajaratnam, 1965).

Method

Satisfaction Measure

The satisfaction scale was developed and refined through pretesting of a 15-item inventory on a
sample of 1,000 river users in 1977. The scale taps five satisfaction concepts developed in the job, con-
sumer, recreation, and quality-of-life fields. The six Likert-type items are combined to provide a com-
posite measure of overall satisfaction (Locker & Dunt, 1978). The concepts and their related items are
as follows: i

Concept Item
General Enjoyment &dquo;I thoroughly enjoyed the trip.&dquo;
Comparison with an Ideal &dquo;I cannot imagine a better river trip,’9
Equitable Fulfillment 6‘’I’h~ river trip was well worth the money I spent to take at.9’
Behavioral Intention &dquo;I do not want to run any more rivers like this one&dquo; and &dquo;I want to

go back and run that river again.&dquo;
Dissatisfaction &dquo; was disappointed with some aspects of my trip.&dquo;

The response format was a five-point &dquo;strongly disagree&dquo; to 6‘s~.-r&reg;rg~Iy agree&dquo; scale scored from -2 to
+2.

Facets

To test the setting effect, the satisfaction measure was administered to samples of recreationists
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from two different rivers, the Upper Delaware in New York and the Ocoee in Tennessee. These two
rivers differ greatly in the setting and recreational opportunities they offer.

To test the effect of time, questionnaires containing the satisfaction measures were mailed to a
sample of recreationists from the rivers at two different times. For Time I (T,), questionnaires con-
taining the satisfaction items were mailed in September 1979, soon after the summer trips. For Time
2 (T2), questionnaires were sent in January 1980, approximately 5 months after the summer use sea-
son. The number of days between the river trip and the return of the questionnaire for T, ranged from
43 to 130, with an average of 72; and from 127 to 263 for ~’29 with an average of 184.

To test the context effect, three distinct questionnaires were used. One questionnaire, designated
as ‘6full9’ context, was used in the ongoing nationwide survey of river recreation use (Knopf & Lime, in
press). The satisfaction items were intermingled with 10 other items in a section approximately two-
thirds of the way through the questionnaire.

The second questionnaire, designated as ‘6p~.rti~l~’ context, consisted wholly of the 16 items con-
taining the satisfaction items from the full questionnaire. The nonsatisfaction items tapped the re-
spondent’s reaction to wildlife, the job being done by managers, the number and actions of other peo-
ple, and the character of the river and landscape.

The third questionnaire consisted solely of the six satisfaction items and was designated as &dquo;ab-
sent&dquo; context. In the 6‘p~rti~l&dquo; and &dquo;absent&dquo; contexts, two nonevaluation items preceded the ques-
tion containing the satisfaction items. These items dealt with the type of group the respondent
traveled with and the respondent’s previous experience on the river. The items were used to check for
sampling bias and to lessen first-item response bias for the question containing the satisfaction item
(Dilirn~.~9 1978).

Design
In order to capitalize on existing data from the nationwide study, facet effects were studied

through two analyses. One analysis focused on the effects of time, the other on the effects of items,
context, and setting. Figure la represents data available from the nationwide study; Figure Ib repre-
sents data gathered specifically for the generalizability study.

The analysis that focused on the effects of time used data represented by the shaded blocks in
Figures la and lb. In this portion of the study, a single form of the questionnaire was used, and all
subjects (S) responded to the same items (~. Thus, subjects were nested within each river-time (R-2~
combination (I x ~: ~ x ~ ~.

The analysis that focused on the effects of item, context (C), and river used data represented by
Figure lb. A single time was used, all subjects responded to the same items, and subjects were nested
within each river-context (R -CJ combination (I x (S: R x Q ~.

Sample

Names and addresses were obtained from a representative sample of persons floating the Ocoee
and Upper Delaware Rivers during the summer use season of 1979. As part of the nationwide survey,
questionnaires were sent to 350 persons randomly chosen fro the sample pool from each river. In
January a new sample of 1,050 people was drawn for each river with each of the three questionnaire
contexts going to 350 persons on each river. The September mailing produced 153 returns for the
Ocoee and 109 returns for the Upper Delaware. Response to the January mailing ranged from 157 for
the Upper Delaware visitors who were sent the full-context questionnaire to 226 for the Ocoee visitors
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Figure 1
Diagram of Study Design

Shaded blocks indicate data for part of study on effects of time. Part b indicates data for
part of study that focused on effects of question context, river, and item

who were sent the absent-context questionnaire. To provide for an equal number of cell sizes during
analysis, cases were randomly deleted until all classifications had the same number of observations.
This gave four groups of 109 each for the time portion of the study and six groups of 157 each for the
item, context, and setting portion of the study.

Analysis
The theory of generalizability was used to isolate the contribution of time, item, context, and river

to the variance of the obtained satisfaction scores. The test conditions were treated as a random

sample of all possible measurement conditions. Separate analyses were performed for the parts of the
study represented by the shaded portions of Figures 1~ and lb. Because the partition of variance de-
pends on the study design, it was not possible to isolate the contribution of subjects and interactions
involving subjects to satisfaction score variance. Because the designs were relatively complex, the
sums of squares were calculated as if the sources were crossed and then accumulated according to the
actual nested design (Cronbach et al. , 1972, p. 45).

The satisfaction measure was treated as the mean value for the six items, and the variance compo-
nents were estimated accordingly. The variance component for a facet represents the variance over all
admissible conditions for that facet. The expected mean square (EMS) for a particular source of vari-
ance is the weighted sum of variance components for the facets and for their interactions (Cronbach
et al., 1972, p. 43). Because the conditions of measurement were assumed to be randomly sampled,
the observed mean squares from the analysis of variance were considered estimates of expected mean
squares.

The formulas used to calculate the components of variance for the part of the study represented
in Figure lb are shown in Equations 1 through 9, where cl is variance and e = error, c = context,
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i = item, r = river, s = subjects, and q is the number of conditions for a particular facet. Thus, ~2 is
the variance component for context and a;ri is variance for the interaction of contexts, rivers, and
items.

The components of variance were calculated beginning with Equation 1 and successively solving
for the one unknown quantity in the next equation. The weights for the components of variance in the
above equations were the number of subjects, n, = 157; number of items, M, = 6; number of rivers,
~zr = 2; number of contexts, Me = 3. The equations for the part of the study represented in the shaded
portions of Figure la and lb were analogous to Equations 1 through 9 with the substitution of time
for context and appropriate adjustment of numbers, fzs = 109; ~e; = 6; Mr = 2; number of times,
n, = 2.

Results

The variance components associated with each facet are displayed in Tables I and 2. Table 1
summarizes the analysis of the effect of Time, and Table 2 summarizes the effects of Context, Item,
and River. Although both tables provide information about the River and Item effects, Table 2 will be
used in the discussion of these effects because the estimates of variance in Table 2 are based on larger
sample sizes.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



178

Table 1

Estimates of Variance Components
from Ceneralizability Study with the Design

Items x (Subjects. (Time x River))
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Of the facets considered in this study, the major sources of variance were associated with Item ef-
fects and River effects. Context contributed a small portion of variance, and Time contributed essen-
tially none. Of the seven interactions tested, only the Item-by-River interaction contributed markedly
to the variance. Subjects and interaction terms involving Subjects also accounted for a considerable
proportion of variance. Lastly, residual sources contributed a large proportion of variance. The high
residual arose from second- and higher-order interactions of Subjects and Items and from all the
other possible conditions affecting measurement that were not specifically considered in this study.

Discussion 
’

Varying periods of time between the recreation experience and measurement of satisfaction
through mail questionnaires should cause little concern, judging from the small components of vari-
ance attributed to Time and interactions involving Time. However, this conclusion might not hold for
time periods shorter than those studied here.

Consumer satisfaction researchers speculate that reported satisfaction increases with time

(Miller, 1976). There is some evidence for this effect in recreation. Peterson and Lime (1973) found
that canoeists were less negative in their attitude toward hardship factors (such as poorly maintained
portages, cuts and blisters, and having to carry canoes) when contacted in their home after a trip than
when contacted during their trip. This study suggests that most of this positive re-evaluation occurs
before 10 weeks f&reg;11&reg;wir~~ ~ trip and that attitudes are relatively stable thereafter.

The large Item variance component indicates that response is linked to the nature of the item. For
the part of the study represented by Figure lb, average response ranged from 3.0 for &dquo;I cannot imag-
ine a better river trip&dquo; to 4.7 for &dquo;I thoroughly enjoyed the trip.&dquo; Thus, in comparing satisfaction
scores, the same items must be used to maintain a constant measure. Even though the items have dif-
ferent averages, responses to the items generally vary together. For the 942 respondents represented
in Figure lb, the average inter- item correlation was .41 and coefficient alpha was .79.

The Context facet was of particular interest. The nationwide study of river recreation users is ex-
pected to continue for several years. The satisfaction measure is expected to be retained as an integral
component of the survey instrument, but it is likely that the overall composition of the questionnaire
will change as old problems in river recreation management and research are solved and new ones
arise. The reliability study gives some indication of how sensitive the satisfaction measure might be to
these changes. The results are encouraging. The small Context variance component indicates that the
context within which the satisfaction items are presented does not matter a great deal; the measured
level of satisfaction will be about the same.

However, it would be a mistake to conclude that context is unimportant for all forms of analysis.
As Rosenthal and Rubin (1979) have demonstrated, percent variance explained can be deceptive, and
its interpretation is sensitive to the set of conditions surrounding use of the data. If all that is needed
is a general index of how satisfied river recreationists are with a particular setting, then the effects of
question context are not a great concern. If differences across river settings or over time must be de-
tected, however, context can introduce troublesome error. It is rare in recreation research when cross-
resource or time-series analyses have constant question context. Populations that might otherwise be
equal in satisfaction levels might differ significantly when evaluated by the same scale within different
contexts. The difference could be attributed incorrectly to setting, while the real determinant was
context.

The relatively large setting component of variance confirms that it is possible for some settings to
produce more satisfaction, on the average, than others, This finding is most important for the concep-
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tual foundation, as opposed to the methodology, of the river research program. It is certain now that
different rivers are capable of producing different levels of satisfaction.

Further insight into the factors influencing the satisfaction measures can be gained by examining
the interaction components. Because the Context-by-River interaction was zero, it can be concluded
that the measured level of satisfaction is not influenced by particular combinations of contexts and
rivers. This result is surprising.

The usual effect of context is to lower ratings for a questionnaire item surrounded by others at the
top end of the response range and to raise ratings for an item surrounded by items at the lower end
(Parducci, 1968). It was expected that response to the satisfaction measure would be influenced by
items requesting an evaluation of wildlife, wild country, rapids, scenery, and wilderness. Having peo-
ple rate their trips along these attributes may have provided the description of an ideal river trip as a
frame of reference and, consequently, lowered satisfaction judgments for a river trip that did not meet
these ideal standards.

Because it was felt that the Upper Delaware trips fall further from the ideal than Ocoee trips, this
context was expected to depress the satisfaction scores more on the Upper Delaware than on the
Ocoee River. However, the small contributions to variance by the Context-by-Item and Context-by-
River-by-Item interactions help confirm the insensitivity of the satisfaction measure to context. The
small variance component for Context-by-Item interaction indicates that only slightly different pat-
terns of item responses arose from different contexts.
The Item-by-River interaction suggests that different rivers elicit different patterns of item re-

sponses. This is another indication that the same items should be used in a composite measure from
setting to setting. Evidently, visitors on different rivers are emphasizing different concepts in their
evaluations. As a result, rivers compared along the dimension of a single concept -equitable fulfill-
ment, for example-might be ranked differently for different concepts of satisfaction. Because a
broad interpretation of satisfaction is useful in river studies, it makes sense to adhere to a composite
and to realize that each item is only tapping a part of the concept of satisfaction and that some varia-
tion exists in the internal interpretation of the measure from setting to setting.

A considerable proportion of the variance arose from subjects and interaction terms involving
subjects It is presumed that much of the variance reflects different levels of response among subjects.
However, within the design used in this study, it was not possible to isolate contributions from this
source. Data from a completely crossed design would be required to isolate the subject contribution
and its interactions, and thus determine to what extent each person has a unique response and re-
sponse pattern for each context, setting, and context-by-setting combination. A study with a crossed
design, however, is not practical, because a person’s river recreation experiences are widely separated
in space and time; and it would be difficult to find a large enough sample of people who had exper-
ienced the same rivers. In any event, estimating each particular component of variance involving sub-
jects is not crucial because the components are confounded in the actual designs used in most recrea-
tion studies.

The results of the analysis were used to estimate the coefficients of generalizability of the satisfac-
tion measure, as routinely employed in the Forest Service river study where the same items will always
be used. In Cronbach’s terms, the discussion will turn from the G-study to the D-study (Cronbach et
al., 1972, p. 17).

Ge~er~lizability is ~ function of (1) th~ sources of variance contributing error to the satisfaction
measure and (2) the study design. Sources of variance in future studies include context, subject, and
residual. Time will not be a source because its effect has been shown to be small. Item is removed as a
source of error by considering items as fixed, rather than random.
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Because it is now desirable to consider the items as fixed, the components of variance established
in the generalizability study must be recalculated. The components of variance for the random model
were used in estimating the components for the mixed model (Cronbach et al., i 9729 p. 61). The new
components were crZr&dquo; _ .1141, 02,1, =.0075, 02 = .0001, and 02,: &dquo;. 1, = .3252, where I emphasizes
that items are fixed. The study design has subjects nested within contexts (a subject will respond to
the satisfaction items in only one context), and contexts nested within rivers (a single context will be
used for a particular river, but different contexts might be used on different rivers). This entire nest-
ing is crossed with items (the same items are used independent of particular subject, context, and
river combinations).

The estimated generaliz~bility of satisfaction scores for the above conditions is a function of the
number of subjects and is given by

The coefficient from Equation 10 indicates on a 0 to 1 scale how well an estimation of average satis-
faction under a given set of time, context, and item conditions approximates the average satisfaction
that would be determined under all combinations of time, context, and item conditions.

For the values generated in this study, the generalizability coefficient approaches a maximum of
.94 as the number of subjects is increased. Having established the generalizability of the measure, the
important issue is the number of people that need to be contacted on a river to obtain a good estimate
of satisfaction levels. The coefficient was plotted against the number of subjects, and it was found
that the coefficient is .89 with 50 subjects. Above 50, the increase in generalizability is small for large
increases in subject numbers. Thus, approximately 50 subjects will give a good estimate of the aver-
age visitor satisfaction for a river.

Conclusion

The satisfaction scale introduced here is adaptable to other activities and settings by substituting
the appropriate referent for &dquo;river&dquo; in selected items. A foundation has been provided that other re-
searchers can use to evaluate the reliability of this measure when applied to other recreation activities.
Within the limits of this study, it was learned that those using this scale need not be concerned with
time of measurement. Also, item selection is important and relatively few visitors need to be contacted
to get a good estimate of average satisfaction.

Recreation research needs to examine more carefully the extent to which satisfaction measures
now routinely used are generalizable. In particular, there is a need to isolate sources-of error so that
they can be controlled. The theory of generalizability has been demonstrated to be useful for these
purposes.
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