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ABSTRACT
Recreation specialization is a framework that can be used to explain 
the variation among outdoor recreationists’ preferences, attitudes, and 
behaviors. Recreation specialization has been operationalized using 
several approaches, including summative indices, cluster analysis, and 
self-classification categorical measures. Although these approaches 
measure the multiple dimensions of the framework, they may not 
reflect the relative contribution of the dimensions to individuals’ 
degree of engagement. We illustrate an approach that uses second- 
order confirmatory factor analysis (CFA) factor scores as weights to 
determine a person’s degree of recreation specialization and com
pares the CFA-based results to those derived from cluster analysis. 
This approach permits the use of a broader set of statistical tests when 
compared to categorical specialization measures and provides infor
mation about the distribution of responses. Data were collected from 
an online survey of eBird registrants from the United States.
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Introduction

Recreation specialization provides a theoretical framework to help understand how indivi
duals’ participation in a specific outdoor recreation activity may move along a continuum 
from general involvement to deeper levels of involvement. It represents a dynamic process 
whereby recreationists transition from one developmental stage to another as skills, atti
tudes, desired experience, and even external constraints change. Recreationists with higher 
degrees of specialization can have different motives for participating in an activity, tend to 
focus on the quality of the recreation experience, and place more importance on non- 
activity specific elements like the setting. Specialists’ perceptions of crowding, equipment, 
and centrality to lifestyle also differ from generalists’ perceptions (Salz et al., 2001). As 
specialization increases, so does commitment to the recreation activity, such that it can 
become a person’s life focus, and may become a central, dominant force that serves as 
a standard of reference (Scott & Shafer, 2001).
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The recreation specialization framework was originally conceptualized as the degree of 
behavioral involvement in an outdoor recreation activity (Bryan, 1977). It has since been 
evaluated and redeveloped into a multidimensional construct (Scott & Shafer, 2001). The 
framework is composed of three interrelated and mutually reinforcing dimensions: affec
tive, behavioral, and cognitive (McIntyre & Pigram, 1992). The affective dimension incor
porates the psychological attachment that recreationists develop to particular outdoor 
recreation activities and is expressed in terms of the importance of an activity, the enjoy
ment derived from an activity, self-expression through an activity, and the degree of 
centrality that an activity assumes in a person’s life. As recreation specialization increases, 
it is expected that measures of enduring involvement will increase. The behavioral dimen
sion incorporates the frequency of participation, prior experience, and the recreationist’s 
familiarity with particular settings: as recreation specialization increases, so does the 
frequency of participation, and familiarity with particular settings. The cognitive dimension 
incorporates the knowledge and skills that a recreationist acquires over time; both knowl
edge and skills increase and become more focused as specialization increases (McIntyre & 
Pigram, 1992).

The operationalization of recreation specialization has included approaches that have 
used summative indices (e.g., Salz & Loomis, 2005; Shipley et al., 2018), cluster analysis of 
variables (e.g., Hvenegaard, 2002; Oh & Ditton, 2006), cluster analysis of exploratory factor 
analysis scores (e.g., Lessard et al., 2017), and self-classification categorical measures (e.g., 
Beardmore et al., 2013; Needham et al., 2009; Scott et al., 2005). Although these approaches 
incorporate variables that measure the multiple dimensions of recreation specialization, 
they have not reflected the relative contribution of the dimensions to individuals’ degree of 
engagement in specific outdoor recreation activities. These approaches assume that each 
dimension makes equal contributions to an individual’s degree of specialization, which is 
not always the case. Although recreation specialization dimensions can be moderately 
related, they may not be mutually reinforcing; it is unlikely that individuals’ progression 
in these different dimensions is uniform as the dimensions may not covary (Lee & Scott, 
2004). Given the continued recognition of the multidimensional construct approach, there 
is a need for a measure of recreation specialization that reflects the influence of the different 
dimensions of the framework by accounting for individual variation among the dimensions 
(Lee & Scott, 2004). We illustrate and test an approach that uses second-order confirmatory 
factor analysis (CFA) factor scores as weights to determine a person’s degree of recreation 
specialization in birdwatching based on the relative contributions of the specialization 
dimensions and the variables that measure these latent dimensions. This approach provides 
an interval measure of a person’s degree of recreation specialization that allows for 
a broader range of multivariate statistical tests. We compare the results of this continuous 
measure to those derived from K-means cluster analysis.

Methods

We conducted a nationwide survey of United States (U.S.)e Bird registrants between 
November 16, 2016, and January 6, 2017. eBird is a citizen science project that focuses on 
birds and relies on birdwatchers to submit their observations. It provides resources to 
support birdwatchers, such as identification tips and real-time maps of species locations. 
eBird participants can maintain lists of their sightings and share these lists with other eBird 
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participants (Sullivan et al., 2017, 2009). The sample frame was U.S. residents, aged 18 and 
older, with a valid e-mail address and at least one eBird login since January 1, 2012. Of the 
134,111 e-mail invitations that were sent to eBird registrants, 126,083 had valid e-mail 
addresses. A total of 30,163 surveys had complete responses for the recreation specialization 
variables and were retained (24% response rate). Drawing on established literature about 
recreation specialization and enduring involvement in outdoor recreation to guide devel
opment of the recreation specialization questions (e.g., Beardmore et al., 2013; Havitz & 
Dimanche, 1997; Kyle et al., 2007; Lee & Scott, 2004; McFarlane, 1994; Needham et al., 2009, 
Schroeder et al., 2013), we posed several questions to measure respondents’ degree of 
recreation specialization.

We used 10 questions to measure the three dimensions of recreation specialization 
(Table 1). We used four items to measure the affective dimension, including one item to 
measure the attraction of bird watching and three items to measure how central bird 
watching is to people’s lives (i.e., centrality). These items were similar to those used in 
previous studies to assess enduring leisure involvement (Beardmore et al., 2013; Jun et al., 
2015, 2012; Kyle et al., 2007). Respondents indicated their level of agreement with each item 
on a 5-point scale (1-strongly disagree to 5-strongly agree).

We used three items to measure the behavioral dimension. We measured frequency 
of participation by combining responses from two questions: “In the past 12 months, 
did you take any trips at least 1 mile or more from your home primarily for bird 
watching” (Q4) and “In the past 12 months about how many trips at least 1 mile from 
your home did you take primarily for birdwatching” (Q5); this approach is consistent 
with previous measures of frequency of participation in a specialization context (e.g., 
Lee & Scott, 2004; McFarlane, 2004; Oh et al., 2013). If respondents indicated that they 
had not taken any birdwatching trips in Q4 and they did not provide a response to 
Q5, we calculated frequency of participation as “0.” If a response was provided for Q5, 
then that value was used for frequency of participation. If respondents indicated that 
they had taken at least one birdwatching trip in Q4 but did not provide a response to 
Q5, then frequency of participation was coded as “missing.” We standardized fre
quency of participation using z-scores so that the recoded frequency of participation 
variable had a mean of 0 and a standard deviation of 1. We created a summative 

Table 1. Questions used to measure eBird participants' degree of recreation specialization.
Dimension Variables Question text Mean SD

Affective 
dimension

Attraction Birdwatching is one of the most enjoyable activities I do. 4.21 0.811
Centrality_1 Birdwatching has a central role in my life. 3.51 1.090
Centrality_2 A lot of my life is organized around birdwatching. 2.96 1.132
Centrality_3 If I couldn’t go birdwatching I am not sure what I would do instead. 2.46 1.068

Behavioral 
dimension

Frequency of 
participation

In the past 12 months, about how many trips at least 1.6 km (1 mile) from 
your home did you take primarily for birdwatching? [This variable was 
standardized.]

0.00 1.000

Equipment Do you have any of the following equipment that you own primarily for 
birdwatching? [3 items: Binoculars, cameras, spotting scopes] 
Summative variable created.

1.80 0.858

No equipment I tend to just watch birds without using any special equipment. 2.88 1.176
Cognitive 

dimension
Expertise (self- 

rated)
How would you rate your own ability to observe and identify birds? 

(7-point Scale: Novice [1] – Expert [7])
4.45 1.321

Visual skill I can identify most birds I see in the field. 3.78 0.876
Aural skill I can readily identify many birds in the field by sound. 3.12 1.152
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variable, Equipment, to measure the amount of equipment that respondents had 
primarily for birdwatching: one point was given for each category of equipment 
owned (binoculars, cameras, spotting scopes), up to a maximum value of three. 
Other items asked whether respondents tended to just watch birds without using 
any special equipment; respondents could answer on a 5-point interval agreement 
scale. This item was reverse coded; strong disagreement (i.e., special equipment was 
used) was scored as 5 and strong agreement (i.e., special equipment was not used) was 
scored as 1.

We used three items to measure the cognitive dimension. The first item asked respon
dents to rate their self-perceived level of expertise to observe and identify birds from 
1 = novice to 7 = expert. We also asked respondents to indicate how much they disagreed 
or agreed (1-strong disagree to 5-strongly agree) with two statements: “I can identify most 
birds I see in the field,” and “I can readily identify many birds in the field by sound.”

Data Analysis

We conducted second-order confirmatory factor analysis (CFA) to assess the construct 
validity of the variables measuring the latent factors of specialization with no error 
covariance specified for the model. We used SPSS AMOS 26.0 for the CFA and used 
maximum likelihood to estimate parameters. Due to the large sample size, we 
employed bootstrapping with 2,000 samples specified (Wright et al., 2011). Many 
CFA model fit statistics are sensitive to sample size; for example, the χ2 statistic is 
often significant in large samples (Bentler & Bonnett, 1980; Sun, 2005). Four model fit 
indices that are robust to large samples (Hu & Bentler, 1999; Sun, 2005) were 
employed: comparative fit index (CFI); root mean squared error of approximation 
(RMSEA); the Tucker-Lewis index (TLI); and standardized root mean square residual 
(SRMR). CFI and TLI of close to or greater than .90 are recommended for acceptable 
model fit. Similarly, RMSEA and SRMR values <.08 suggest acceptable model (Hu & 
Bentler, 1999). We employed Cronbach’s Alpha to measure the internal consistency 
reliability of the dimensions. Kline (2011) suggests that alpha coefficients of .90 are 
excellent, .80 are very good, and .70 are adequate.

Results

We specified, tested, and compared four different competing models. The model that 
included all three recreation specialization dimensions performed the best based on item 
factor loadings, model fit indices, and parsimony (Figure 1). The CFA results generally 
suggested a good fit (χ2 = 2744.30, df = 32, p < .001; CFI = .975; RMSEA = .053; TLI = .965; 
SRMR = .027), indicating acceptable construct validity. First-order factor loadings ranged 
from .582 to .851 for the affective dimension (i.e., centrality), from .522 to .688 for the 
behavioral dimension (i.e., frequency of participation, equipment), and from .677 to .840 for 
the cognitive dimension (i.e., skill). The behavioral dimension (.878) represented speciali
zation best compared to the affective (.815) and cognitive (.733) dimensions. All factor 
loadings were significant at p < .001. We used Cronbach’s alpha to assess internal reliability 
of the three recreation specialization dimensions. The reliability score for the affective 
dimension was acceptable (α = .824). The reliability score for the behavioral dimension 
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was poor (α = .600). The reliability score for the cognitive dimension was acceptable 
(α = .792). Eliminating items from each of the three dimensions did not result in any 
gains in reliability. The variables that were included in this model were used to operatio
nalize recreation specialization among birdwatchers. We used the factor loadings as weights 
in the calculation of weighted sum scores for each respondent (i.e., a continuous measure of 
recreation specialization).

We employed K-means cluster analysis to differentiate levels of recreation specialization 
among respondents (Oh & Ditton, 2006) using 30,163 cases. Bonferroni multiple compar
ison tests were run on 2, 3, 4, and 5 cluster solutions. Every pair-wise comparison of the 
3-cluster specialization variables was significantly different (p < .001), which suggests that 
the 3-cluster solutions were stable. The other four cluster solutions were not stable, as 
several specialization variables were not significantly different in the pair-wise comparisons. 
The 3-cluster solution (Table 2) converged after 46 iterations; the minimum distance 
between initial cluster centers was 11.236.

We used the first- and second-order coefficients from the CFA model to create weighted 
sum scores (DiStefano et al., 2009) of recreation specialization.1 Descriptive statistics for the 
resultant continuous recreation specialization measure and the individual dimensions are 
presented in Table 3.

We used ANOVA to examine whether the continuous recreation variable was consistent 
with the 3-cluster solution (Table 4); we used η2 to calculate effect size. The mean 

Figure 1. Confirmatory factory analysis recreation specialization model.
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continuous specialization scores for the three clusters were significantly different and had 
a large effect size (F (2, 30160) = 64937.19, p < .001, η2 = .812).

Discussion and Conclusion

We used confirmatory factor analysis to operationalize recreation specialization as an 
ordinal and interval latent variable to better represent and characterize it as 
a multidimensional construct. We tested whether the three specialization dimensions 
were present among birdwatchers and identified the variables that contributed to those 
three dimensions. The second-order CFA identified a good-fitting model of recreation 
specialization with affective, behavioral, and cognitive dimensions that were consistent 
with previous studies that have used the recreation specialization framework. This interval 
measure and comparisons with cluster analysis results support the multidimensionality of 
the recreation specialization framework and provide a means of measuring and under
standing the relative influence of the different underlying dimensions. The interval measure 
results suggest that a person’s degree of specialization can be developed through different 
paths and strengths in the different dimensions. This new approach reflects the influence of 

Table 2. 3-cluster solution: mean values for recreation specialization variables.

Dimension Variables

Cluster 1, 
Generalist 

(n = 8,123)

Cluster 3, 
Intermediate 
(n = 13,607)

Cluster 2, 
Specialist 

(n = 8,433)

Affective Attraction 3.56 4.23 4.81
Centrality_1 2.47 3.50 4.53
Centrality_2 1.95 2.81 4.18
Centrality_3 1.82 2.34 3.26

Behavioral Frequency of participation −0.399 −0.245 0.777
Equipment 1.17 1.79 2.43

No equipment 2.37 3.10 3.87
Cognitive Expertise 3.02 4.65 5.52

Visual skill 3.00 3.87 4.40
Aural skill 2.15 3.18 3.96

Table 3. Descriptive statistics for the recreation specialization dimension scores and for the recreation 
specialization continuous variable.

Recreation specialization 
measure n Min. Max. Mean SD SE Median Mode

Affective dimension 30,163 2.41 12.03 7.96 2.053 0.012 7.98 6.61
Behavioral dimension 30,163 0.27 7.29 2.62 1.170 0.007 2.51 1.36
Cognitive dimension 30,163 1.68 9.62 6.43 1.607 0.009 6.71 7.33
Recreation specialization (continuous measurement) 30,163 4.35 28.95 17.01 3.948 0.023 17.02 13.70

Table 4. Continuous recreation specialization descriptive statistics arranged by the 3-clusters 
(n = 30,163).

Specialization cluster

Continuous recreation specialization measure

n Min. Max Mean SD SE

Generalist 8,123 4.35 17.26 12.19 1.931 0.021
Intermediate 13,607 12.36 20.22 16.92 1.465 0.013
Specialist 8,433 18.33 28.95 21.79 1.859 0.020
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the different dimensions of recreation specialization and accounts for individual variation 
among the dimensions. This interval measure allows for the use of a broader set of statistical 
approaches when compared to a categorical approach and provides much more detailed 
information about the distribution of responses (e.g., modality, skewness, and variance). 
Clustering approaches are useful because they reduce complex data to a limited set of 
categories, determined by minimized variance within each category, and display data within 
an easily digestible form. Yet, within a multidimensional recreation specialization frame
work, we show that a continuous distribution approach may be more appropriate because it 
provides a more precise description of how each dimension is represented by the underlying 
measures of specialization within a population. It is this increased precision that broadens 
its application within statistical models and how outdoor recreation managers may use the 
results within a decision-making process.

It is possible that casual birdwatchers are under-represented in this study. However, we 
are not attempting to characterize the range of recreation specialization among 
U.S. birdwatchers, nor generalizing to this community. Instead, we have presented 
a method of measuring the degree of recreation specialization among participants of an 
outdoor recreation activity. This approach can be applied to participants of other outdoor 
recreation activities; however, the selection and wording of questions would differ and 
reflect the different activity context.

Note

1. Recreation specialization = (0.815 × ((0.684 × Attraction) + (0.836 × Centrality_1) + (0.851 
× Centrality_2) + (0.582 × Centrality_3))) + (0.878 × ((0.522 × frequency of participation) + 
(0.688 × Equipment) + (0.559 × No Equipment))) + (0.733 × ((0.840 × Expertise) + (0.773 
× Visual Skill) + (0.677 × Aural Skill))).
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