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Chair:  Stephen Holland 
Major Department:  Natural Resources and Environment 

Recreation specialization theory has been useful in understanding the behavior of 

outdoor recreationists.  The theory has been associated with a greater interest and 

involvement in conservation as participants move on a continuum that ranges from the 

general to the specialized.  As recreational opportunities continue to evolve, it is essential 

to consider the potential impacts of participant behavior.  Consequently, the purpose of 

this study was to collect self-reported information from birdwatchers and investigate 

significant relationships between recreation specialization and their potential impact 

behaviors.  

Data for this study were collected from a total of 184 birders who completed on-

site interviews at three separate birding festivals in central and north Florida with a 

response rate of 83%. 

This study utilized three individual dimensional indexes and an overall recreational 

specialization index to assess any relationship between participant self-reported impact 



x 

behaviors.  Results indicated statistically significant relationships among all four indexes 

and several potential impact behaviors.  Specifically, the analysis showed that some self-

reported potential impact behaviors increased as the specialization continuum went from 

the general to the specialized.  This contradicted the study’s hypothesis that advanced 

birders would report the lowest frequency of potential impact behaviors.  When looking 

further at the issue of severity of potential impacts, this study seemed to support an 

advanced birder belief that the perceived benefits of observing birds outweigh the 

perceived liabilities of birders’ actions. 

Recreation specialization theory may not be appropriate for use in determining if 

participant behavior in the field reflects the concern for wildlife.  Someone’s concern for 

birds does not necessarily equate with behaviors that reduce human impact.  However, 

this study does indicate the importance of communication from managers as birders 

become more specialized.  Educational programs may need to focus more on potential 

impact concerns.  Additionally, ways to motivate birders to reduce impacts may need to 

be addressed in conjunction with educational activities.   
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CHAPTER 1 
INTRODUCTION 

Millions of people engage in watching wildlife every year.  Birdwatchers (also 

known as birders) represent 80 percent of this population (American Birding Association 

1996), making them an important subset of outdoor recreationists.  Traditionally 

classified as nonconsumptive wildlife enthusiasts, birders are committed participants who 

devote large amounts of time and money to their activity.  They drive ecotourism and 

have influenced the development of recreation areas throughout North America (Baicich 

et al. 1999).  States such as Texas and Florida have sponsored ambitious birding 

programs to help fill the demand for nonconsumptive recreational opportunities.  

Extensive birding trails are maintained throughout these two states.   

As more people participate in outdoor recreation programs, there is a significant 

need for information that assesses their impact.  Baicich et al. (1999) reported that birding 

is growing in popularity faster than hiking and backpacking.  Additionally, they 

suggested that aging baby boomers would significantly increase the population of birders 

in the coming years.  Cordell et al. (1990) predicted that birding and other related forms 

of wildlife watching (i.e.,, photography) would increase 82% by 2040. 

This increase in activity can have a positive impact.  Most communities desire the 

economic benefit of attracting tourists.  Kerlinger and Brett (1994) stated that birding has 

been especially rewarding in small towns and rural areas such as Hawk Mountain, 

Pennsylvania.  Birders, who are attracted to the local raptors, add four million dollars to 

the economy annually.  Additionally, Duffus and Dearden (1990) noted that activities like 
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birdwatching might stimulate positive attitudes towards conservation, thereby benefiting 

wildlife and habitat preservation initiatives.   

Despite the positive attributes of birdwatching, the notion of birders as true 

nonconsumptive enthusiasts has been rejected.  Birders are unlike traditional 

consumptive recreationists (i.e., hunters), in that they are not killing and removing 

animals from a population.  However, potential impact behaviors and the negative effects 

of nonconsumptive outdoor recreation have been well documented (Boyle and Samson, 

1983).  Wilkes (1977) noted that nonconsumptive users consume resources along spatial, 

visual and physical dimensions.  An array of actions such as illegal motor or bicycle use, 

illegal parking, litter, excessive noise, improper human waste disposal, pet use, vandalism 

to property, vandalism to the environment (pulling up plants, carving into trees) and 

trespassing off trails can be used as indicators of impact behavior.  Wilkes (1977) has 

been quoted saying, “Point Pelee National Park in Ontario has been hammered by 

birdwatchers” (p.346). 

Boyle and Samson (1985) suggest that activities like birding may present more 

risks to wildlife than other recreational pursuits.  They described how some birders 

competitively pursued birds in order to complete checklists of achievement.  McFarlane 

(1994) suggested advanced birders had motivations similar to advanced hunters in that 

each group has specific goals of pursuing and “bagging” prey.  Burger et al (1995) 

observed people chase hawks, owls and small birds at the Forsythe National Wildlife 

Refuge (New Jersey) in order to get a closer view.  Klein et al., (1995) noted significant 

changes in distributions of waterbirds due to vehicular traffic at the Ding Darling 

National Wildlife Refuge (Florida), a popular area for birding. 
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People are crowding popular sites in North America, such as Cape May, New 

Jersey and High Island, Texas at certain times of the year in order to observe bird 

migrations (Baicich et al. 1999).  Oftentimes, managers are challenged with the issue of 

providing access to increasing birder populations, while at the same time protecting the 

birds and their habitat.  Consequently, managers may find it useful to learn more about 

recreation specialization among birders, so they can create strategies to reduce potential 

impacts. 

Although there have been many studies using recreation specialization theory and 

many on human disturbance to wildlife, to my knowledge, there are no studies that 

attempt to link recreational specialist groups and any corresponding impact behaviors.  

Wellman et.al (1982) may have come the closest with a study analyzing specialization 

theory and attitudes towards depreciative behaviors in canoeists.  The research proposed 

in this investigation will attempt to describe relationships between specialized birder 

groups and their self-reported impact behaviors.   

Social scientists have found recreation specialization theory to be useful in 

understanding behaviors of recreationists.  Bryan (1977) conceptualized recreation 

specialization theory in order to differentiate behaviors in trout fisherman.  He theorized 

that trout fisherman would progress on a continuum of behavior that goes from the 

general to the specialized.   

The value of this theory becomes significant to a manager because it can be used to 

help predict certain types of participation in an activity.  Knowing the degree of 

specialization means managers may need to provide a variety of opportunities to the same 

type of recreationist.  In the case of bird watching, managers have developed viewing 
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opportunities from cars, walking trails and blinds.  Furthermore, initiatives such as 

backyard-habitat programs, birding festivals and birding competitions suggest that 

managers have recognized variation in birder specialization.  Since these types of 

specialized programs are used to attract birders into the activity, it seems plausible that 

recreation specialization theory can also be used to predict potentially negative behaviors 

carried out by the participants.   

Objectives 

This research focused on data collected from interviews during birding festivals in 

the state of Florida.  One category of information concentrated on indicators that classify 

individuals on a degree of birder specialization.  Previous recreation specialization 

studies such as Bryan (1977), Wellman et.al (1982), Virden and Schreyer (1988) and 

McFarlane (1994) served as models for the development of this study.   

Another category of information concentrates on self-reported participation in 

activities that potentially have (either direct or indirect) negative impacts on birds.  The 

impact behaviors are sub-divided by those that the birding community deems negative 

and by those that have been scientifically documented to bring about potentially negative 

responses in birds.  

 A final category of information will concentrate on birder demographics.  The 

reports of impact behaviors will be recorded and statistically analyzed to see if there is a 

relationship between degrees of specialization among birders.   

The primary objectives of this project are the following: 

1. Identify four categories of birders (casual, novice, intermediate and advanced) 

2. Record their personal reports of potential impact behaviors 
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3. Determine any significant relationship (if any) between categories of birders and 
their self-reported potential impact behaviors. 

If recreation specialization theory is related to potential impact behaviors, it would 

be incorrect to assume that an increase in potential impact behaviors is ‘progress’ on the 

specialization continuum.  Consequently, one might expect an inverse relationship 

between recreation specialization and potential impact behaviors.  In this case, advanced 

birders should report the lowest frequency of potential impact behaviors and this 

hypothesis will be tested in this study.  

Definitions 

By utilizing previous recreational specialization frameworks, a model was created 

to describe the relationship between specific categories of birders and their reports of 

potential impact behaviors (Figure 1).  Units of analysis were individual birders who 

participated in an intercept interview and are distinguished on a specialization continuum 

as casual, novice, intermediate and advanced.  Specialization was defined using a multi-

dimensional construct incorporating birding experience, equipment and economic 

commitment and the role birding plays in one’s life (centrality to lifestyle).  

Other variables studied were the reports of potential impact behaviors.  Like 

Wellman et.al (1982), this study viewed impact behaviors as a relative concept that 

depends upon the values of the group within which the act occurs.  Consequently, acts 

that birders considered deviant and acts that have been proven to have either direct or 

indirect negative impacts to birds were recorded.  For example, the American Birding 

Association’s (ABA) Code of Birding Ethics  (2004) states that birders should stay on 

trails, keep a distance from birds (and their nests), limit the use of recordings for 

attracting birds and respect the regulations of the area.   
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Previous scientific studies are also used to define potential impact behaviors when 

potentially negative bird reactions were observed in the field.  For example, Burger et.al 

(1995) recorded a wide variety of responses to ecotourist disturbances in coastal habitats.  

Due to variables such as the number of people, viewing distances and methods of 

observation, some of the negative bird responses to humans included abandonment of 

suitable foraging sites, interruption of incubation, separation of parents from young and 

disturbance of prey species.    

In the following chapter, literature will be presented that will examine the potential 

impact behavior definitions and review the recreation specialization theory.  Besides 

serving a bibliographic function, the inclusion of preceding research will aid in 

contextualizing this study within the evolving body of material on these subjects.   
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CHAPTER 2 
LITERATURE REVIEW 

Recreation Specialization 

Bryan (1977, 1979) was the first to conceptualize the theory of recreation 

specialization.  In an effort to categorize individuals in outdoor recreation activities, 

Bryan (1979) stated that recreation specialization occurred as “a continuum of behavior 

from the general to the particular, reflected by equipment and skills used in the sport and 

activity setting preferences” (p.29).  He suggested that positive reinforcement caused 

participants to repeat their behavior in a recreational activity.  Additionally, Bryan noted 

that as involvement in an activity increased, motivation for continuance moved away 

from external rewards to more introspective rationale. 

Using indicators such as equipment, skills, attitudes and site preferences, Bryan 

(1977) categorized trout fisherman on a degree of angling specialization.  After 

compiling the results, Bryan categorized four types of anglers.  They were from general 

to specialized: occasional fishermen, generalists, technique specialists, and technique-

setting specialists. 

Despite some difficulties (such as distinguishing between certain respondents, like 

the technique specialist and the technique-setting specialist) there was enough evidence 

to suggest the use of recreation specialization as a valid theoretical construct.  Fishermen 

were going from the general to the specialized.  For example, fishermen moved into more 

specialized experiences over time, and they became more "socialized" into the fishermen 
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fraternity.  Their attitudes and values shifted from attaining a "bag-limit" to preservation 

and enjoyment of the setting.  Additionally, specialists became more resource dependent. 

Bryan’s (1979) monograph proposed logical frameworks of specialization for 

various outdoor activities such as, photography, backpacking, mountain climbing, skiing, 

canoeing, birdwatching and hunting.  Although not empirically grounded, it was accepted 

as having the potential to explain participant variability within an activity.  Furthermore, 

it opened the door for more meticulous testing from other scientists.  Bryan (2000) later 

revisited recreation specialization theory in an effort to stimulate discussion and 

consideration of new applications for the 21st century.  He reflected on issues such as the 

drive to specialize and the potential hazards of specialization (i.e., addiction).  

Additionally, he initiated discussions about applying specialization theory to non-leisure 

activities such as career management and personal relationships. 

The ability to apply recreation specialization theory to a variety of outdoor 

recreational activities makes it popular with leisure researchers.  For example, it has been 

used in studies of boating (Donnelly et al. 1986; Cottrell et al. 2004), sailing (Kuentzel 

and Heberlein 1997; Aversa 1986), backpacking (Virden and Schreyer 1988), hunting 

(Kuentzel and Heberlein 1992), camping (McFarlane 2004), fishing (Chipman and 

Helfrich 1988) and birding (Scott et.al 1999; Hvenegaard 2002).   

McFarlane (1994) used specialization theory to investigate motivations behind 

birding.  The logic behind her study was that by knowing the shifts of goals and 

motivations, managers could make better decisions about wildlife recreation 

involvement.  Several hypotheses were tested that addressed birder specialization, 

satisfaction, motivations and differential effects on motivations.  Indicators of birding 
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specialization included past experience, economic commitment and centrality to lifestyle.  

Results showed that there was a specialization of birdwatchers that she categorized as 

casual, novice, intermediate and advanced.  

Goals of birders (traditionally thought of as nonconsumptive recreationalists) were 

found to be similar to hunters (consumptive recreationalists).  They had multidimensional 

motivations of affiliative goals, appreciative goals, conservation goals and achievement 

goals.  Furthermore, advanced birders showed a primary motivation of achievement, 

whereas casual birders tended to have a primary motivation to support conservation.  

Evidence suggested that specialization was associated with goal-orientation shifts.   

One of the few studies to address specialization and negative behaviors in outdoor 

recreationists was done by Wellman, et.al (1982).  In this study, canoeists favoring mild 

whitewater rapids were sent questionnaires that examined attitudes of depreciative 

behaviors.  Additionally, questions addressing canoeing investment, past experience and 

centrality to lifestyle were used to indicate levels of specialization.  Using a modification 

of Bryan’s (1979) hypothesis, the authors tested to see if highly specialized canoeists 

would have different attitudes towards depreciative behavior.  Furthermore, like Bryan, 

they hypothesized that high-level canoeists would have greater concern for conservation.  

The authors noted significant methodological and theoretical issues that likely 

contributed to their findings of only limited support for the hypothesis.   

Because research (Hvenegaard 2002) has partially supported greater interest and 

involvement in conservation in the more specialized recreationists, Bryan’s (1979) theory 

might be used to see if participant behavior in the field reflects a greater concern for 

conservation.  Casual and novice birders might be expected to behave with the least 
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concern for the environment and therefore carry out more potential impact behaviors.  On 

the other hand, if McFarlane’s (1994) assessment of advanced birder motivation is 

correct (the achievement of viewing birds), one might expect the advanced birders to 

carry out more potential impact behaviors in their effort to “bag” a bird for their life list.   

It should be noted that recreation specialization theory continues to evolve.  Scott 

and Godbey (1994) moved away from the traditional outdoor recreation setting by using 

the specialization construct in the social world of contact bridge.  Looking at the social 

worlds of social bridge and serious bridge, the authors focused on the meaning of 

participation and how it was reflected in each style of play.  The results of the analysis 

showed that the typical recreation specialization trends did not apply.  The authors 

stressed that in some cases, bridge players resisted specialization along the continuum.  

They suggested a closer look at how the will of the participant affects the process of 

specialization. 

While most studies have developed recreation specialization theory from attitudinal 

and/or behavioral factors (McIntyre 1989; Williams et al. 1990; Choi et al. 1994; Bricker 

and Kerstetter 2000), Ditton et al. (1992) re-conceptualized recreation specialization 

theory from a social worlds perspective.  They thought this was necessary after noticing 

that Bryan’s (1977) definition of specialization was a tautology (i.e., a perpetually true 

statement because it contains all logical possibilities).  Feeling that the portion of the 

definition, “…reflected by equipment and skills used in the sport and activity setting 

preferences,” was an explanation, the authors felt obliged to rework the circular reasoning 

of Bryan.  Consequently, a conceptual framework of social worlds was described as 

segmenting into subworld types.  The intersecting subworlds along with their individual 
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members would then be arranged along a continuum.  A series of propositions and 

hypotheses were developed linking Bryan’s (1977) previous work.  Finally, testing using 

angler data and subsequent results supported the re-conceptualization of the theory. 

Scott and Schafer (2001) re-conceptualized Bryan’s (1977) recreation 

specialization theory by rejecting single additive index measures and using a three-

dimensional model of behavior, skill and commitment.  Lee and Scott (2004) tested the 

model using confirmatory factor analysis and found that the use of a three-dimensional 

model improved the characterization of participants in the birding activity.  

Consequently, they suggested collecting data from all three dimensions, so that distinct 

dimensional impacts were not lost in the process of combining variables into an index. 

Eubanks et al. (2004) used recreation specialization theory to observe data from 

several birder sub-populations for the purpose of exploring the complexities of the 

birding social world.  While significant group differences in demographic characteristics 

were few, there were significant differences in birder behaviors, motivations and 

economic activity.  Due to the results, the authors cautioned against the use of broad 

generalizations to describe an average birder, particularly if the research limits the 

number of birder groups being studied. 

Potential Impact Behaviors 

The effect of nonconsumptive outdoor recreation on wildlife resources has been 

well documented (Boyle and Samson 1983).  As the demand for nonconsumptive 

recreational opportunities (such as birding) grows, managers can expect challenges in 

maintaining a balance between accessibility to recreational opportunities and 

environmental protection. 
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In a rare study that combines both ecological and social aspects of tourism-related 

wildlife disturbance, Kazmierow et al. (2000) addressed the difficulty of defining and 

evaluating ‘unacceptable’ impacts.  While scientific quantitative analysis of bird 

reactions to human activities can be considered an objective means of measuring impact, 

there is also a subjective (qualitative) facet that plays a role on what level of impact is 

considered ‘unacceptable’.  For example, Delaney et al. (1999) studied the impacts of 

helicopter noise on owls.  The authors found it necessary to recommend buffer zones in 

order to protect the birds from disturbance.  While this recommendation may seem like 

an obvious action for the noise intensity emitted from a helicopter, the authors also found 

that chainsaws were actually more disturbing to the owls when used at comparable 

distances.  This example is significant since some birders hold the opinion that it is 

acceptable to play audio recordings of owl vocalizations to attract conspecifics for better 

identification.  Since this type of noise intensity has not been well studied, a subjective 

value judgment is likely playing a role in birder activities and could potentially be having 

a negative impact on the birds.  The results from Kazmierow et al. (2000) suggest that 

models for measuring wildlife disturbances include more than quantitative data. 

It is generally assumed that other types of outdoor recreation activities impact 

ecosystems and wildlife more than birdwatching.  For example, Richardson and Miller 

(1997) reviewed recommendations for raptor protection and found literature associating 

the sport of rock-climbing with severe impacts to birds of prey.  While most climbers are 

not in direct contact with birds, the shouting and noise generated from the activity can be 

enough to cause some birds to abandon their nests.  In a study of foraging shorebirds 

Thomas et al. (2003), found beachgoers with free ranging dogs to be highly disturbing to 



14 

 

natural bird behaviors.  Enforcement of buffer zones were recommended for both of these 

types of activities, but managers may find it more appropriate to give birders more 

latitude if they have less impact. 

Unlike hunters and fisherman, birders don’t fit a traditional consumptive role by 

purposely removing animals from a population.  Consequently, they are sometimes called 

nonconsumptive recreationists.  However, it is important to recognize that birders are not 

truly nonconsumptive users.  Wilkes (1977) illustrated this argument stating the 

consumptive nature of all recreationalists along spatial, visual and physical dimensions.  

He noted facility installation, overcrowding, trampling of vegetation and litter as just a 

few of the examples of disturbance.   

Boyle and Samson (1985) suggested that activities like birding potentially present 

more risks to wildlife than other recreational pursuits.  They described the importance of 

achievement for some birders in that birders actively pursue wildlife for their checklists, 

including some species that may be rare or unusual.   

In a thorough study of responses to ecotourism, Burger et.al (1995) discussed a 

variety of coastal bird species and found a significant range of problems associated with 

human-bird interactions.  Descriptions of problems focused mostly on encounters relating 

to duration and distance.  Feeding, reproduction, migration, parenting, habitat selection, 

nesting and incubation were all negatively affected by ecotourism (mainly birdwatching).  

Despite some evidence of short-term habituation to human activity, Rees et al. (2005) 

found similar reactions to approach distances and frequency of disturbances in Whooper 

swans.  Feeding behaviors decreased as alert activity increased.  Furthermore, habituation 

to human activity over longer periods of time was not supported. 
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Several bird disturbance studies have taken place throughout Florida.  Klein (1993) 

studied waterbird responses to visitor activity at Ding Darling National Wildlife Refuge 

on Sanibel Island, Florida.  She noted different responses between species.  Some birds 

reacted significantly to disturbances, while others were more tolerant.  Furthermore, 

reaction to humans outside their vehicles was more significant than automobile traffic.  

Klein (1993) included several educational recommendations that she felt would aid in the 

management of visitor disturbances.  

Burger and Gochfeld (1998) noted that an increase in vegetative cover could also 

aid in reducing visitor disturbance.  They observed several species of wetland birds at the 

Loxahatchee National Wildlife Refuge near West Palm Beach, Florida.  Like Klein’s 

(1993) study, different species had assorted reactions to the presence of people.  Birds 

moved away from people, decreased their foraging behavior and increased their vigilance 

behavior.  The authors found that the volume of noise from people affected birds greater 

than the number of visitors alone.  Several species responded by retreating to nearby 

feeding areas that contained more vegetation and less human activity. 

Rogers and Smith (1997) studied Florida waterbird reactions to various types of 

human disturbances.  They found differences in both intraspecific and interspecies 

reactions to disturbances brought on by boats, cars, all-terrain vehicles and walking.  For 

example, the study showed that flushing distances were greater in wading birds than for 

shorebirds.  Additionally, when compared to their previous study (Rogers and Smith 

1995), results suggested that foraging and loafing birds were just as likely to be disturbed 

as nesting birds.  More than fifty percent (5 of 9) of species were flushed at greater 

distances when foraging and loafing.  While use of management buffer zones around 
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nesting colonies are widespread, Rogers and Smith (1997) suggested a 100m distance as 

an adequate safeguard for foraging and loafing waterbirds. 

As one can see, disturbance behaviors, whether cognizant or naïve, can have a 

potential impact on nature.  Consequently, recreation and other stakeholder organizations 

have created ethical guidelines that aim to educate others about proper behavior in the 

outdoors.  For example, the United States Forest Service and the National Outdoor 

Leadership School partnered together to formalize the creation of a national education 

program and awareness campaign called ‘Leave No Trace’ (Marion and Reid 2001).  The 

program has a two-part goal of promoting positive recreational experiences while 

reducing visitor impacts to the environment.  

The non-profit organization called, Leave No Trace Center For Outdoor Ethics, 

eventually spawned from the agreement.  Through research and educational partnerships, 

they have produced a variety of educational materials to help promote responsible 

outdoor recreation.  The Leave No Trace Outdoor Skills and Ethics booklet (Pokomy 

n.d.) highlights seven principles to minimize outdoor recreational impact.  While all 

seven principles may be considered beneficial to a broad spectrum of recreationalists, two 

principles (dispose of waste properly and respect wildlife) may be particularly important 

to birders. 

In regards to waste, the Leave No Trace booklet (Pokomy n.d.) states to pack trash, 

food and litter out of activity areas and properly dispose of human wastes.  Using bears 

and birds as examples, Wilkes (1977) referred to the impact of garbage at campsites, 

stating that it changed distributions of animals and altered natural behaviors.  Although 

urine is considered more of an odor problem than a health hazard, deer have been 
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observed defoliating areas of vegetation in search of salt (Pokomy n.d.).  In Meyer’s 

(1994) review of human defecation in outdoor settings, she warned of zoonotic diseases 

that can be transferred between humans and animals.  The protozoans Giardia and 

Crytosporidium can be found naturally in animals and are sometimes blamed for the 

spread of disease in humans.  However, Meyer (1994) referred to significant outbreaks 

that are likely linked to human contamination and stated that animals could be infected by 

human defecation as well.  Ben Lawhon, the Education Director at Leave No Trace 

Center For Outdoor Ethics believes that when some animals come into contact with 

human defecation, they are positively reinforced to visit campsites and other areas of 

human activity for unnatural foods (personal phone conversation, October 22, 2004). 

Leave No Trace statements supporting a principle of respect for animals included: 

observation of animals at safe distances, avoidance of vulnerable habitats and life cycles, 

and prohibition of feeding animals (Pokomy n.d.).  Similarly, the American Birding 

Association has produced a Code of Birding Ethics (2004) whose principles state, “In any 

conflict of interest between birds and birders, the welfare of the birds and their 

environment comes first”.  Despite strong statements prioritizing bird interests over 

human interests, very few prohibition rules are intermingled with more numerous 

remarks that use encouragement to minimize disturbances and promote goodwill.  Some 

of the guidelines ask to limit the use of attraction methods such as audio recordings, keep 

groups small enough to avoid impacting the environment, use flash photography and light 

from videography sparingly, keep appropriate distances from birds to avoid stress, use 

natural covers and bird blinds in sensitive areas, and stay on existing pathways.  More 

stringent language is used for principles referring to the law and the rights of citizens.  



18 

 

For example, there are references to abide by area regulations and rejection of 

unauthorized use of private property.   

Dress codes were not specifically mentioned in the American Birding Association’s 

Code of Birding Ethics (2004).  However, it does ask birders to avoid stressing birds.  

Gutzwiller and Marcum (1997) noted that some birds have considerable reactions to the 

color of clothing.  Results supported the species-confidence hypothesis, which claims 

birds prefer colors that match their own species and avoid colors that look like other 

species.  The authors noticed longer approach distances from some species.  On the other 

hand, they also mentioned the possibility of attack if a bird feels the need to defend its 

territory from a ‘rival’ human being wearing the same color.  Regardless of the intent, the 

study shows that there is a potential impact to bird behavior. 

Since certain actions taken by humans can have a direct and/or indirect effect on 

wildlife, it is appropriate to study them in a variety of recreational opportunities.  More 

importantly, if it is to truly aid managers in the field, research needs to identify which 

specialization groups are carrying out the potentially harmful activities.  Hence, the 

purpose of this study is to see what type of relationship exists between birder 

specialization and potential impact behaviors. 
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CHAPTER 3 
METHODS 

Hypothesis Statement 

This study explores the relationships between categories of birders and their self-

reported potential impact behaviors.  Specifically, it uses data collected from on-site 

interviews to address the hypothesis statement: advanced birders should report the lowest 

frequency of potential impact behaviors.  The hypothesis will be tested on three 

dimensional indexes, (identified as Experience, Equipment and Economic Commitment 

and Centrality to Lifestyle) as well as on one overall recreational specialization index. 

Survey Instrumentation 

Interviews of participants were based on a survey that consisted of a three-page 

questionnaire that categorized a total of 26 questions in three sections (Appendix A).  

Sixteen questions were included in a recreation specialization section; four questions, 

each with six to eight items addressing birder activities made up the second section; and 

six questions completed a third section based on participant demographic information.   

Study Areas 

Florida is one of the most popular birding destinations in the United States and it 

had seven birding festivals scheduled during the Spring 2004 season (Appendix B).  

Birding festivals were selected for data collection because they attract participants with a 

wide range of birder experience.  In order to pre-test the survey for formatting errors and 

practice interview techniques, two pilot studies were conducted.  The first pilot study 

took place at the Orlando Wetlands Park Festival in the Orlando/Titusville area and the 
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second was conducted at the Pelican Island Wildlife Festival in the Orlando/Melbourne 

area.  As a result, a decision was made to decrease the font size and format the questions 

into columns.  This decreased the overall number of pages on the survey without 

changing the quantity or quality of questions.  Data for analysis were collected at three 

birding festivals in North Florida (Wakulla Birding & Wildlife Festival - Wakulla 

Springs, Welcome Back Songbirds Festival - Brooksville, Florida 1st Coast Birding & 

Nature Festival - St. Augustine) until a desired number of interviews were recorded.  

Interviews were primarily conducted near festival registration sites, information tables 

and vendor booths.  Occasionally, interviews took place while birders conducted their 

observations in the field. 

Participants 

While recreation specialization theory is acknowledged for its multi-

dimensionality, most would say participation in birding is at least in part due to an 

intention to view and/or hear birds.  Consequently, participants in this study consisted of 

people aged 18 and over who intended to view birds or take part in festival activities 

related to bird watching.  Included in the data set were participants who noted that 

viewing birds was a primary objective.  Those who engaged in other interests and 

typically did birding as a secondary activity were also included.  Distinctions between 

birders were made by using a variable that recognized the relative priority of birding 

versus other pursuits.   

Sampling Strategy 

On-site intercept interviews were conducted in April and May 2004.  A total of 184 

birders completed the interviews at various festival sites in Florida: 65 (35.3%) at the 

Wakulla Birding & Wildlife Festival, 52 (28.3%) at the Welcome Back Songbirds 
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Festival, and 67 (36.4%) at Florida 1st Coast Birding & Nature Festival  (Table 1).  A 

total of 37 potential participants declined to be interviewed, resulting in a response rate of 

83.3%, which is typical of on-site interview surveys (Babbie 1998, Midanik, et al. 2001) 

As participants moved through the festival grounds, convenience sampling was 

used to select candidates for interviews.  Prior to subject participation, an on-site 

interviewer communicated pre-screening information and questions using a verbal 

consent script (Appendix C).   

Table 1:  Participant Interviews at Each Study Site 
Location Frequency (N)  Percentage(%)
Wakulla Birding & Wildlife Festival - Wakulla 
Springs, Florida 

65 35.3 

Welcome Back Songbirds Festival - Brooksville, 
Florida 

52 28.3 

Florida 1st Coast Birding & Nature Festival - St. 
Augustine, Florida 

67 36.4 

 

If permission was given, the interviewer proceeded with the interview, which 

detailed the three-page survey.  Each interaction between interviewer and participant took 

no more than seven to ten minutes.  Contact information was given to participants in case 

they had questions after the survey (Appendix D).  A total of five trained interviewers 

collected data from the three festivals.   

Specialization Variables 

Generally, specialization indexes are conceptualized using Bryan’s (1977) original 

work.  Indicators such as participation, equipment, skills, attitudes, preference for activity 

setting and commitment have been used for specialization classification.  Using recorded 

specialization models (Wellman et.al 1982, Virden and Schreyer 1988, McFarlane 1994), 

three dimensions were identified to construct an overall recreational specialization index 
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(Table 2).  Additionally, as suggested by Lee and Scott (2004), individual indexes were 

created for each dimension (Table 2).  

An experience dimension included the variables: years of birding experience; 

frequencies of birding experiences over a week, month and year; self-rated level of 

birding experience; reported identification of bird species by sight and sound; number of 

birds on a life list.  

An equipment/economic commitment dimension included the variables: number of 

birding items owned; equipment replacement value; number of magazine subscriptions; 

number of books owned.   

A centrality to lifestyle dimension included the variables: farthest distance traveled 

for birding; relative priority of birding versus other pursuits; degree of birding 

opportunities that affect choice; life list maintenance; number of memberships to birding 

organizations.  A reliability analysis indicated that two other variables tested (typical 

distance traveled and number of people in a group on a typical birding outing) were 

unreliable indicators for the centrality to lifestyle index.  Consequently, they were 

removed. 

Potential Impact Behavior Variables 

This study was designed to test the relationships between recreation specialization 

indexes and twenty variables of potential impact behaviors.  For ease of organization, 

variables of potential impact behaviors were subdivided into two categories (Table 3).  

First, the potential impact behaviors that had been defined by peer group codes of ethics 

(American Birding Assoc. 2004, Pokomy n.d.) included: use of food and/or water; use or 

wear of attractive colors; use of flash photography/video; unauthorized entry on private 

property; littering; urinating and/or defecating in the field; self-rated noise level.   
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Table 2:  Items Used to Construct a Specialization Indexa 
Specialization index dimension and variable items Cronbach Alpha 
Experience 0.829 
1. Years of birding experience (Var 6)b  

2. Frequency of birding experience – past week (Var 7)b  

3. Frequency of birding experience – past month (Var 8)b  

4. Frequency of birding experience – past year (Var 9)b   

5. Self-rated level of birding experience (Var 10)c  

6. Reported identification of bird species by sight (Var 11)b  

7. Reported identification of bird species by sound (Var 12)b  

8. Number of birds on life list (Var 13)b  
Equipment and Economic Commitment 0.757 
1. Number of birding items owned (Var 15)d  

2. Equipment replacement value (Var 16)b  

3. Number of magazine subscriptions (Var 14)e  

4. Number of books (Var 17)b  

Centrality to Lifestylef 0.690 
1. Farthest distance traveled to observe birds (Var 1)b  

2. Relative priority of birding versus other pursuits (Var 5)g  

3. Degree of birding opportunities that affect choice (Var 2)h  

4. Life list maintenance (Var 3)i  

5. Number of memberships to birding organizations (Var 4)b   
aScale reliability: Cronbach’s alpha = 0.891 
bMeasured on an open-ended question 
cMeasured on a 1-10 scale with 1=No experience and 10=Expert 
dMeasured by 10-item checklist.  Items include: binoculars, field guide, spotting scope, bird call, 
recording/listening device, life list, audio recordings, computer software, internet, other 
eMeasured by 11-item checklist.  Items include: Birder’s World, The Auk, Bird Watcher’s Digest, Birding, 
Wild Bird, Living Bird, Audubon Magazine, Birds and Blooms, Ducks Unlimited Magazine, North 
American Birds, Other 
fTypical distance traveled and number of people in a group on a typical birding outing were removed due to 
unreliability 
gMeasured by 2-category question.  Items included: I take specific trips to observe birds.  I do birding as a 
side activity, on trips taken for other purposes.  
hMeasured by 4-category question.  Items included: I rarely participate in birding outings, I participate in 
birding outings, but don’t have particular sites that I visit, I participate in birding outings anywhere and 
everywhere possible, I participate in birding outings and have favorite sites that I visit 
iMeasured by yes/no variable 
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Second, the potential impact behaviors that are defined by scientific observation 

(Burger et.al 1995) included: vocalized calls (pishing); instrument calls; audio 

recordings; approaching birds; flushing birds; methods of birding such as cars, boats, 

walking on trails/boardwalks, off-trail walking, bird blinds, observation decks, off-road 

vehicles, and an ‘other’ variable.  

To avoid a reluctance to admit to potential impact behaviors, the questions were 

designed to show intensity and/or frequency.  Subsequently, participants should have felt 

more at ease to answer honestly than if they were asked yes or no questions. 

Table 3: Potential Impact Behavior Variables 
Two Categories of Potential Impact Behaviors  
Potential Impact Behaviors Defined By Peer Groups  
1. Use of food and/or water  
2. Use or wear of attractive colors  
3. Use of flash photography or video with artificial lighting  
4. Enter private property  
5. Litter in the field  
6. Urinate and/or defecate in the field  
7. Self-rated noise level 
Potential Impact Behaviors Defined By Scientific Observation 
1. Use of vocalized calls  
2. Use of instrument calls  
3. Use of audio recordings  
4. Approach birds  
5. Flush birds  
6. Method of birding - car  
7. Method of birding - boat  
8. Method of birding - walking  
9. Method of birding - off-trail walking  
10. Method of birding - bird blind  
11. Method of birding - observation deck  
12. Method of birding - off-road vehicle  
13. Method of birding - other  
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. All questions addressing potential impact behaviors (Appendix A) asked 

participants to answer on a Likert-type scale with the following values: 1 = Never, 2 = 

Rarely, 3 = Sometimes, 4 = Frequently, 5 = Always 

  A question referring to ‘other’ methods of bird observation was asked as an open-

ended question first, then it was followed up with the Likert-type scale if the initial 

question was answered.  A relative minority of participants (37.5%) recorded nine ‘other’ 

methods of observation (Table 4).  Consequently, the ‘other’ variable was removed from 

the data and the final analysis was done on the remaining nineteen potential impact 

behavior variables. 

Table 4: Frequency Summary of 'Other' Methods of Observing Birds 
‘Other' Methods (n=184) Frequency   Percentage(%)   
Bicycle 52 28.3  
Glider 1 0.5  
Horse 4 2.2  
Kayak 4 2.2  
Motorcycle 1 0.5  
Skates 1 0.5  
Sking 1 0.5  
Tractor 1 0.5  
Tree blind 1 0.5  
Did not answer / None 118 64.1  
Note: The percentages may not sum to 100 due to rounding 

Demographic Variables 

Standard demographic variables were integrated into this study so that descriptive 

information about the respondents could be included.  Data concentrating on age, sex, 

race, education, income, marital status and children were collected and analysis was done 

with basic frequency distributions and descriptive statistics.  All statistics were evaluated 

at .05 significance. 
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Data Analysis 

Data entry and data analysis was performed using the Statistical Package for the 

Social Sciences (SPSS) version 12.0.  All statistics were evaluated at .05 significance. 

Once the data were entered into SPSS, some string variables were recoded into numeric 

variables so they could be included in the analysis.  For example, ‘other’ types of 

equipment usages were recoded and summed in order to create a new variable.  This new 

variable eventually was summed into a ten-item checklist that described the total number 

of birding items owned by a participant.   

After measuring the specialization items, Z-scores were utilized to account for 

different scales and to standardize the variables (to a mean of 0 and a standard deviation 

of 1).  Z-scores have been beneficial in exploratory studies (Kerstetter et al. 2001) 

addressing recreation specialization.  As suggested by Lee and Scott (2004), unique 

dimensional indexes were created to see if they were individually related to potential 

impact variables.  This was done by additively combining the selected variable means (Z-

scores) into Experience, Equipment and Economic Commitment, and Centrality to 

Lifestyle dimensions.  Reliability analysis of variables in each dimension was examined 

using Cronbach’s alpha.  Measurements of .829 for Experience, .757 for Equipment and 

Economic Commitment, and .690 for Centrality to Lifestyle suggested that the variables 

were reliable indicators for their dimensions (Table 5). 

Since overall recreation specialization indexes have been supported by literature 

(Donnelly et al. 1986, Wellman et.al 1982, Virden and Schreyer 1988), one was created 

for this study by additively combining the 17 variable means (Z-scores) in the three 

dimensions.  Reliability analysis of the overall recreation specialization index using 

Cronbach’s alpha was .891 (Table 6). 
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Table  5: Reliability Analysis for Specialization Dimensions (Z-scores) 

Specialization Item Corrected Item Total 
Correlation 

Alpha If Item 
Deleted 

Experience   
1. Years of birding experience (Var 6) 0.396 0.829 
2. Frequency of birding experience – past week 

(Var 7) 0.591 0.804 

3. Frequency of birding experience – past month 
(Var 8) 0.595 0.803 

4. Frequency of birding experience – past year 
(Var 9) 0.541 0.810 

5. Self-rated level of birding experience  
(Var 10) 0.61 0.801 

6. Reported identification of bird species by 
sight (Var 11) 0.667 0.793 

7. Reported identification of bird species by 
sound (Var 12) 0.601 0.802 

8. Number of birds on life list (Var 13) 0.427 0.825 
Standardized item alpha = .829 (n=177)   
   
Equipment and Economic Commitment   
1. Number of birding items owned (Var 15) 0.649 0.647 
2. Equipment replacement value (Var 16) 0.503 0.727 
3. Number of magazine subscriptions (Var 14) 0.554 0.699 
4. Number of books (Var 17) 0.513 0.722 
Standardized item alpha = .757 (n=181)   
   
Centrality to Lifestyle   
1. Farthest distance traveled to observe birds 

(Var 1) 0.451 0.638 

2. Relative priority of birding versus other 
pursuits (Var 5) 0.524 0.606 

3. Degree of birding opportunities that affect 
choice (Var 2) 0.387 0.665 

4. Life list maintenance (Var 3) 0.398 0.660 
5. Number of memberships to birding 

organizations (Var 4) 0.524 0.631 

Standardized item alpha = .690 (n = 181)     
 
The inter-item correlation matrix for the recreation specialization index showed that the 

dimensions were interrelated (Table 7).  
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Table 6: Reliability Analysis for Overall Specialization Index (Z-scores) 

Dimension Specialization Measures Corrected Item 
Total Correlation 

Alpha If Item 
Deleted 

1. Years of birding experience (Var 6) 0.391 0.890 
2. Frequency of birding experience – past week (Var 7) 0.450 0.888 
3. Frequency of birding experience – past month  

(Var 8) 0.423 0.889 

4. Frequency of birding experience – past year (Var 9) 0.365 0.891 
5. Self-rated level of birding experience (Var 10) 0.706 0.879 
6. Reported identification of bird species by sight  

(Var 11) 0.777 0.876 

7. Reported identification of bird species by sound  
(Var 12) 0.686 0.880 

8. Number of birds on life list (Var 13) 0.547 0.885 
9. Number of birding items owned (Var 15) 0.715 0.879 
10. Equipment replacement value (Var 16) 0.537 0.885 
11. Number of magazine subscriptions (Var 14) 0.552 0.885 
12. Number of books (Var 17) 0.455 0.888 
13. Farthest distance traveled to observe birds (Var 1) 0.443 0.888 
14. Relative priority of birding versus other pursuits 

(Var 5) 0.527 0.885 

15. Degree of birding opportunities that affect choice 
(Var 2) 0.500 0.886 

16. Life list maintenance (Var 3) 0.442 0.888 
17. Number of memberships to birding organizations 

(Var 4) 0.624 0.882 

Standardized item alpha = .891 (n = 175)   
 

To segment birder levels in each index (a total of four indexes), frequencies of 

index Z-scores were observed for cut points and a decision was made to segment the 

respondents based on the following values: 40% Casual Birder; 30% Novice Birder; 20% 

Intermediate Birder; 10% Advanced Birder.  The notion that there are fewer highly 

specialized participants in a recreational activity is supported by Bryan’s (1977, 1979) 

theory.   

In order to decipher any relationship between the segmented recreation 

specialization index and potential impact behaviors, all four segmented indexes were 
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Table 7: Correlation Matrix of Individual Recreation Specialization Items 
  Var 1 Var 2 Var 3 Var 4 Var 5 Var 6 Var 7 Var 8 Var 9 Var 10 Var 11 Var 12 Var 13 Var 14 Var 15 Var 16 Var 17
Var 1 --                 
Var 2 0.254 --                
Var 3 0.358 0.217 --               
Var 4 0.367 0.270 0.276 --              
Var 5 0.352 0.381 0.363 0.426 --             
Var 6 0.204 0.273 0.240 0.171 0.246 --            
Var 7 0.115 0.276 0.083 0.174 0.085 0.218 --           
Var 8 0.101 0.235 0.009 0.177 0.050 0.221 0.879 --          
Var 9 0.124 0.205 0.036 0.119 0.038 0.197 0.748 0.865 --         
Var 10 0.309 0.554 0.376 0.421 0.477 0.578 0.308 0.285 0.275 --        
Var 11 0.436 0.390 0.403 0.618 0.423 0.290 0.260 0.252 0.204 0.560 --       
Var 12 0.334 0.327 0.302 0.611 0.355 0.254 0.248 0.236 0.173 0.483 0.882 --      
Var 13 0.421 0.207 0.569 0.389 0.389 0.170 0.124 0.071 0.119 0.384 0.654 0.556 --     
Var 14 0.202 0.259 0.233 0.679 0.472 0.104 0.241 0.224 0.123 0.380 0.399 0.395 0.279 --    
Var 15 0.362 0.419 0.568 0.531 0.495 0.294 0.232 0.181 0.112 0.596 0.573 0.494 0.457 0.555 --   
Var 16 0.225 0.372 0.225 0.431 0.271 0.209 0.215 0.193 0.179 0.395 0.529 0.415 0.317 0.350 0.499 --  
Var 17 0.168 0.228 0.077 0.328 0.300 0.180 0.182 0.157 0.078 0.349 0.478 0.477 0.193 0.433 0.441 0.369 -- 
Note:  See Table 1 for variable definitions              
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individually tested with a One-way ANOVA analysis.  For those potential impact 

behavior variables found to be significant, least significant difference (LSD) post hoc 

multiple comparisons were computed.  Because this study explored the nature of a 

relatively small sample of participants, the LSD analysis was expected to be sufficient 

enough to account for smaller differences in significance.  

Analysis of demographic data was done to investigate how the respondents in this 

study compared to other birder demographics (Adams et al. 1997, Wiedner and Kerlinger 

1990, Hvenegaard 2002).  One-way ANOVA analysis was done to examine significance 

between education and the recreation specialization index.  Additionally, a bivariate 

measurement using the Pearson correlation coefficient was completed to assess the 

income variable among the continuum of birders.   

The data analysis used in the study carried out the primary objectives and 

identifying demographic information about the participants.  As seen in the next chapter, 

demographic results were mostly typical in nature.  However, some results of hypothesis 

testing were atypical. 
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CHAPTER 4 
RESULTS 

Demographics 

Results of the demographic statistical analysis (Table 8) suggested that the 

interview participants were similar to birder populations that have been described in other 

literature (Adams et al. 1997, Wiedner and Kerlinger 1990, Hvenegaard 2002).  The 

mean age of the respondents was 47 (SD = 13.23, range = 21-76), which is considered 

middle-aged.  A large majority (95.6%) of the subjects were Caucasian and 44.8% of the 

total that responded were married with children.  The average respondent was well 

educated with a college education.  Overall, 65.7% were college graduates and 23.8% 

had graduate degrees or beyond.   

The mean total household income for 2003 was between $40,000 and $49,000.  

This is above the national per capita average of $31,459 (U.S. Department of Commerce 

2003).  The bivariate Pearson correlation analysis revealed a slight positive correlation 

(.094) between income and the recreation specialization index with a two-tailed 

significance of .237.   

In the sample of respondents, women slightly outnumbered men (53.6% to 46.4%).  

This ratio was not representative of other studies (Adams et al. 1997, Wiedner and 

Kerlinger 1990) that recorded men for over 60% of the respondents. 

Means and standard deviations for the overall recreation specialization index and 

education level were computed (Table 9). A One-way ANOVA analysis of education and 

the recreation specialization index did not prove to be significant at .090 (Table 10). 
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Table 8: Socio-demographic Characteristics of Participants 
Socio-demographic Characteristics N Frequency Percentage (%)
Gender  181   
  Male  84 46.4 
  Female  97 53.6 
Age (Mean=47, SD=13.23) 176   
  18 - 24  5 2.8 
  25 - 34  36 20.4 
  35 - 44  27 15.3 
  45 - 54  58 33.0 
  55 - 64  35 19.9 
  65 or older  15 8.5 
Race / Ethnicity  181   
  Caucasian   173 95.6 
  Latino or Hispanic  3 1.7 
  African American   1 0.6 
  Other  4 2.2 
Marital status and children  181   
  Single, no children  50 27.6 
  Single parent, have children  14 7.7 
  Married, no children  34 18.8 
  Married, have children  81 44.8 
  Other  2 1.1 
Highest Level of Education  181   
  High School Graduate or GED  21 11.6 
  Some College  41 22.7 
  College Graduate  56 30.9 
  Some Graduate School  20 11.0 
  Graduate Degree or Beyond  43 23.8 
Level of Income (Mean=$40,000 - $49,000) 159   
  Under $20,000  20 12.6 
  $20,000 - $39,999  42 26.4 
  $40,000 - $69,999  64 40.3 
  $70,000 - $99,999  17 10.7 
  $100,000 or more  16 10.1 
Note: The percentages may not sum to 100 due to rounding   
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Table 9: Means and Standard Deviations for Segmented Recreation Specialization Index 
and Education 

 Casual Novice Intermediate Advanced 
Questionnaire Statementa M SD M SD M SD M SD 
Level of education  4.9 1.27 5.4 1.30 5.0 1.45 5.5 1.17
aVariable coded: 1=Eighth grade or less 2 = Some high school 3 = High school graduate or GED 4 = Some 
college 5 = College graduate 6 = Some graduate school 7 = Graduate school and beyond 
 
Table 10: One Way Analysis of Variance for Recreation Specialization Index on Level of 

Education 
Variable and source df SS MS F p 
Level of Education      
     Between groups 3 11.26 3.753 2.194 0.09 
     Within groups 177 302.817 1.711     
 

Dimensional Indexes 

All frequency distributions for variables in the different dimensional indexes are 

exhibited in Tables 11, 12, and 13.  Indexes are identified as Experience, Equipment and 

Economic Commitment, and Centrality to Lifestyle.   

Generally, respondents were varied in their experience as birders (Table 11), with 

35% having five years or less and 20.2% having twenty-six years or more.  Overall, 

birders averaged (mean) fifteen years of birding experience.  As one might expect, the 

ability to accurately recall events over time can be difficult.  This was exhibited by the 

mean number of birding outings per week (1.7), in that it was not mathematically 

expressed in the monthly mean (5.2) and the yearly mean (34.3) frequencies.  

Respondents reported that they were more skilled at visual identification than auditory 

identification.  A mean of 67 species could be identified by sight and 20 species could be 

identified by sound.  Additionally, 35% rated themselves 3 or lower on a 10-point scale 

for birding experience, while 25.7% rated themselves 7 or higher. 
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Table 11: Frequency Summaries for Experience Specialization Items 
Experience measures: N M SD Frequency Percentage(%)
Years of birding experience  183 15.0 13.77   
5 Years or less  64 35.0 
6 - 10 Years  32 17.5 
11 - 20 Years  40 21.8 
21 - 25 Years  10 5.5 
26 Years and over  37 20.2 
Frequency of birding experience – 
past week 182 1.7 2.06   

0 Outings  52 28.6 
1 - 2 Outings  89 48.9 
3 - 4 Outings   24 13.2 
5 - 6 Outings  9 4.9 
7 or more  8 4.4 
Frequency of birding experience – 
past month  181 5.2 6.97   

0 Outings  20 11.0 
1 - 2 Outings  69 38.2 
3 - 6 Outings  55 30.4 
7 - 14 Outings  18 9.9 
15 or more  19 10.5 
Frequency of birding experience – 
past year  182 34.3 66.07   

0 - 5 Outings  47 25.8 
6 - 14 Outings  51 28.0 
15 - 34 Outings  41 22.6 
35 - 100 Outings  31 17.0 
101 or more  12 6.6 
Self-rated level of birding experience  183 4.7 2.26   
1 - No experience  14 7.7 
2 - 3  50 27.3 
4 - 6  72 39.3 
7 - 9  44 24.1 
10 - Expert  3 1.6 
Reported identification of bird species 
by sight  181 66.9 86.68   

4 - 10  29 16.0 
11 - 25  54 29.9 
26 - 50  50 27.6 



35 

 

Table 11 Continued 
Experience measures: N M SD Frequency Percentage(%)
51 - 100  25 13.8 
101 or more  23 12.7 
Reported identification of bird species 
by sound 182 20.4 41.35   

0 - 2  25 13.7 
3 - 9  57 31.4 
10 - 49  79 43.4 
50 - 100  16 8.8 
101 or more  5 2.7 
Number of birds on life list 180 66.5 211.77   
0  138 76.7 
20 - 100  19 10.5 
101 - 250  9 5.0 
251 or more  14 7.8 
 

Results from the equipment and economic indicators showed that most participants 

had a modest commitment to the birding activity (Table 12).  Despite a higher mean 

(4.0), the majority of birders (36.4%) owned two to three pieces of birding equipment 

(commonly, binoculars and field guides).  Almost 40% of the sample owned two to four 

bird books (mean = 18.4) and a significant proportion of birders (29.6%) would have had 

to pay between $151 and $500 to replace all their equipment.  The replacement value 

variable showed a wide array of financial commitment as evidenced by a standard 

deviation near $1700.  Even though these statistics show some economic investment, 

62.5% of the participants possessed zero subscriptions to birding magazines. 

Table 12: Frequency Summaries for Equipment and Economic Commitment 
Specialization Items 

Equipment and economic commitment 
measures: N M SD Frequency Percentage(%)
Number of birding items owned 184 4.0 2.16   
0 -1   18 9.8 
2 -3    67 36.4 
4 -5   56 30.4 
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Table 12 .Continued 
Equipment and economic commitment 
measures: N M SD Frequency Percentage(%)
8 -9   16 8.7 
Equipment replacement value  182 950.0 1692.95   
$0 - 50   33 18.1 
$51 - 150   37 20.4 
$151 - 500   54 29.6 
$501 - 2000   34 18.7 
$2001 or more   24 13.2 
Number of magazine subscriptions 184 0.7 1.32   
0   115 62.5 
1 - 2   53 28.8 
3 - 4   10 5.4 
5 - 6   5 2.8 
7 - 8   1 0.5 
Number of books 181 18.4 56.4   
0 - 1   26 14.4 
2 - 4   70 38.6 
5 - 10   43 23.8 
11 - 50   31 17.1 
51 or more   11 6.1 
 

For most respondents, birding did not play a central role in their lives (Table 13).  

Many (75.4%) viewed birding as a secondary activity when it came to observing birds 

away from their household.  This was supported with the fact that 75.8% did not maintain 

a life list and over 50% had either no site preference for birding or rarely participated in 

birding outings. Approximately 20% reported that the farthest distance they had ever 

traveled to observe birds was less than 50 miles.  Only 33% had one or more 

memberships to birding organizations. 

Table 13: Frequency Summaries for Centrality to Lifestyle Specialization Items 
Centrality to lifestyle measures: N M SD Frequency Percentage(%)
Farthest distance traveled to 
observe birds 182 1182.7 1850.87   
0 - 50 Miles   36 19.8 
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Table 13 Continued 
Centrality to lifestyle measures: N M SD Frequency Percentage(%)
501 - 1000 Miles   18 9.9 
1001 - 2000 Miles   22 12.1 
2001 Miles or more   36 19.8 
Relative priority of birding 
versus other pursuitsa 183 .25 .43   
Take specific trips to observe birds   45 24.6 
Birding is a side activity, on trips 
taken for other purposes   138 75.4 
Degree of birding opportunities 
that affect choice b 182 2.6 1.01   
I rarely participate in birding 
outings   28 15.4 
I participate in birding outings, but 
don’t have particular sites that I 
visit   67 36.8 
I participate in birding outings 
anywhere and everywhere possible   46 25.3 
I participate in birding outings and 
have favorite sites that I visit 41 22.5 
Life list maintenancec 182 .24 .43   
Yes 44 24.2 
No 138 75.8 
Number of memberships to 
birding organizations 182 .52 .99   
0 122 67.0 
1 42 23.1 
2 - 3 14 7.7 
4 - 6 4 2.2 
a Variable coded: 1 = I take specific trips to observe birds.  0 = I do birding as a side activity, on trips 
taken for other purposes. 
bVariable coded: 1= I rarely participate in birding outings. 2 = I participate in birding outings, but 
don’t have particular sites that I visit. 3 = I participate in birding outings anywhere and everywhere 
possible. 4 = I participate in birding outings and have favorite sites that I visit. 
cVariable coded: 1 = Yes. 0 = No 
 

Potential Impact Behaviors 

Tables 14 and 15 describe frequency distributions of self-reported potential impact 

behaviors using the Likert-type scale described in Chapter 3.  Many participants reported 

low frequencies of behavior.  Most stated that they had never or rarely participated in the 
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action in question.  For example, only 4.4% of the respondents indicated that they either 

always or frequently fed birds when birding away from the household.  Conversely, 

77.6% said that they never participated in that type of behavior.  Comparable statistics 

were recorded for several other variables.  For example, more than 75% of participants 

stated that they never litter in field (82.5%), never use or wear colors to attract birds 

(86.3%), never use audio recordings (84.7%), never use instrument calls (85.8%), and 

never use flash photography or video with artificial lighting (75.4%). 

Accounts of entering private property were slightly higher in frequency, with 

38.3% stating that it occurs either rarely or sometimes.  Responses were even more 

dispersed when participants considered using vocalized calls (pishing) and urinating and 

defecating in the field.  For both variables, approximately 23% said they sometimes 

perform and four to five percent said they always carry out the behavior.  

Some disparity was recorded between seemingly related variables.  For instance, 

49.2% of birders reported that they either frequently or always approached birds when 

birding.  However, only 13.1% said they frequently or always flushed birds by accident 

or on purpose. 

The most common method to observe birds was to walk on trails and boardwalks.  

Close to 80% of the respondents said they frequently or always utilized that tactic.  The 

use of cars, boats, observation decks and off-trail walking was less prevalent, but they 

were still used more often than off-road vehicles.  The least frequent method of 

observation was bird blinds.  Approximately, 80% of the respondents said they had never 

used one. 
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The report of group noise level (Table 15) established that 91.2% of the 

respondents categorized their noise level between one and four on an eight-point scale 

(with 1 = very quiet and 8 = very loud).  Therefore, birders categorized themselves as 

quiet to very quiet on a typical birding outing. 

Table 14: Frequency Distributions (Percentage) for Reports of Potential Impact 
Behaviors 

Questionnaire Statementa Never Rarely Sometimes Frequently Always N 
Use of food and/or water  77.6 5.5 12.6 2.2 2.2 183
Use or wear of attractive colors 86.3 8.2 4.4 1.1 0 183
Use of flash photography or video 
with artificial lighting  75.4 11.5 9.8 3.3 0 183

Enter private property  60.1 30.6 7.7 1.6 0 183
Litter in the field  82.5 16.9 0.5 0 0 183
Urinate and/or defecate in the field 36.3 26.9 23.1 9.9 3.8 183
Use of vocalized calls  49.2 11.5 22.4 12 4.9 183
Use of instrument calls  85.8 8.7 3.3 1.1 1.1 183
Use of audio recordings  84.7 9.3 4.4 1.6 0 183
Approach birds  9.8 9.3 31.7 38.8 10.4 183
Flush birds  15.3 31.7 39.9 12.6 0.5 183
Method of birding - car  6.0 16.4 30.1 38.3 9.3 183
Method of birding - boat  24 35 27.3 9.3 4.4 183
Method of birding - walking   0.5 4.9 16.4 59.6 18.6 183
Method of birding - off-trail 
walking  9.3 18.6 29 36.6 6.6 183
Method of birding - bird blind  80.3 16.9 1.6 1.1 0 183
Method of birding - observation 
deck  16.4 33.9 41 8.2 0.5 183
Method of birding - off-road 
vehicle  78.7 13.7 3.8 3.3 0.5 183
Method of birding - otherb 1.4 24.6 47.8 24.6 2.9 69 
aVariables coded on a 5-point scale with 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Frequently, 5 = Always 
bRemoved from data 
 

Table 15 : Frequency Distribution (Percentage) for Reports of Group Noise Level 

Questionnaire Statementa 1 2 3 4 5 6 7 8 N 
Self-rated noise level 10.4 35.2 27.5 18.1 5.5 2.7 0 0.5 182
aMeasured on a 1-8 scale with 1 = Very quiet and 8 = Very loud     
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Relationships and Results of Hypothesis Testing 

As previously mentioned in Chapter 3 (Methods), a primary objective of this study 

was to explore the possibility that a relationship exists between birdwatchers on a 

recreation specialization continuum and the potential impact behaviors that they report.  

Based on literature supporting a greater concern for the environment in specialized 

recreationists, a hypothesis was formulated that said advanced birders should report the 

lowest frequency of potential impact behaviors.  In order to test the hypothesis, four 

indexes were created utilizing Z-scores and then were segmented using Bryan’s 

recreation specialization theory (1977, 1979) and observable points in the data.  One-way 

ANOVA and LSD post hoc multiple comparisons (found on descriptive tables) were used 

to formulate the following outcomes.   

Generally, the results of the one-way ANOVA analysis on the three dimensional 

indexes and the overall recreational specialization index revealed a relationship between 

some impact behaviors.  Out of the 19 potential impact behaviors studied, 12 were found 

to be significant (≤ .05 level) in at least one of the indexes.  Four variables (use of 

vocalized calls, use of audio recordings, approach birds, method of birding - observation 

deck) were found to be significant among all four indexes.  Additionally, LSD post hoc 

multiple comparisons on all the significant variables exhibited a trend where self-reported 

potential impact behaviors increased as the specialization continuum went from the 

general to the specialized. 

Besides the potential impact behavior variables listed in the previous paragraph, 

five other variables (enter private property, urinate and/or defecate in the field, method of 

birding – car, method of birding - walking, method of birding – off-trail walking) were 
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statistically significant in the Experience index (Table 16 and 17).  In seven of the nine 

significant variables, the means of the reported behaviors increased from casual through 

advanced birders.  Approaching birds was significant from casual through intermediate 

birders, but not advanced.  Viewing birds from an observation deck was significant 

among all categories except intermediate birders.  Of the ten remaining variables deemed 

not significant, only one (self-rated noise level) tended to have higher means in the 

generalized portion of the continuum (means of 3.0 and 2.9 in the casual and novice 

birders and 2.6 and 2.7 in the intermediate and advanced).  

Table 16: Means and Standard Deviations for Segmented Experience Index and Nineteen 
Dependent Variables 

 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

Use of food and/or water  1.4 0.92 1.5 0.88 1.5 1.19 1.4 0.77
Use or wear of attractive 

colors 1.2 0.62 1.1 0.37 1.3 0.70 1.2 0.50
Use of flash photography 

or video with artificial 
lighting  

1.4 0.78 1.5 0.86 1.4 0.83 1.3 0.67

*Enter private property  1.4ab 0.68 1.4c 0.57 1.7a 0.85 1.9bc 0.74
Litter in the field  1.2 0.42 1.2 0.41 1.2 0.37 1.2 0.38
*Urinate and/or defecate 

in the field  1.8ab 1.01 2.2c 1.20 2.5a 1.08 3.0bc 1.13
Self-rated noise level  3.0 1.20 2.9 1.33 2.6 1.12 2.7 1.34
*Use of vocalized calls  1.6a 0.94 2.0b 1.11 2.7ab 1.38 3.4ab 1.50
Use of instrument calls  1.1 0.59 1.3 0.76 1.3 0.65 1.4 0.68
*Use of audio recordings  1.1a 0.35 1.1b 0.37 1.4ab 0.73 1.8ab 1.07
*Approach birds  3.0ab 1.19 3.4ab 0.97 3.8a 0.95 3.5 0.96
Flush birds  2.4 0.88 2.4 0.95 2.8 0.97 2.7 0.75
*Method of birding - car  3.0ab 1.14 3.3 1.06 3.6a 0.83 3.6b 0.68
Method of birding - boat  2.3 1.11 2.3 1.20 2.4 0.75 2.5 1.17
*Method of birding - 

walking   3.7ab 0.84 4.0a 0.71 4.0c 0.66 4.4bc 0.60
*Method of birding -  

off-trail walking  2.8a 1.18 3.3a 0.87 3.2b 1.12 4.0ab 0.62
Method of birding -  

bird blind  1.2 0.53 1.3 0.58 1.3 0.45 1.4 0.50
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Table 16 Continued 
 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

*Method of birding - 
observation deck  2.2ab 0.88 2.6a 0.79 2.5 0.96 2.7b 0.81

Method of birding -  
off-road vehicle  1.3 0.77 1.3 0.69 1.5 0.90 1.2 0.54

Note: Similar superscripts indicate significant differences utilizing LSD post hoc analysis.  For example, 
participants categorized as intermediate birders were significantly more likely to use flash photography 
than those categorized as casual birders. 
* Significant at the .05 level. 
 

Specific one-way ANOVA analysis showed strong levels of significance (p) for the 

nine aforementioned variables in the Experience index (Table 17).  Four variables 

(urinate and/or defecate in the field, use of vocalized calls, use of audio recordings, 

method of birding - off-trail walking) were less than 0.001.  The other five variables had 

significance levels ranging from 0.002 to 0.027. 

Table 17: One Way Analysis of Variance for Experience Index on Nineteen Dependent 
Variables 

Variable and source df SS MS F p 
 Use of food and/or water       
     Between groups 3 0.333 0.111 0.122 0.947 
     Within groups 179 163.11 0.911   
 Use or wear of attractive colors      
     Between groups 3 0.932 0.311 0.982 0.402 
     Within groups 179 56.588 0.316   
 Use of flash photography or video with 
artificial lighting       
     Between groups 3 0.418 0.139 0.215 0.886 
     Within groups 179 115.844 0.647   
 Enter private property       
     Between groups 3 5.438 1.813 3.76 0.012*
     Within groups 179 86.3 0.482   
 Litter in the field       
     Between groups 3 0.215 0.072 0.445 0.721 
     Within groups 179 28.834 0.161   
 Urinate and/or defecate in the field       
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Table 17 Continued 
Variable and source df SS MS F p 
     Between groups 3 22.915 7.638 6.35 <.001*
     Within groups 178 214.101 1.203   
 Self-rated noise level       
     Between groups 3 5.37 1.79 1.167 0.324 
     Within groups 178 273.009 1.534   
 Use of vocalized calls       
     Between groups 3 59.391 19.797 14.891 <.001*
     Within groups 179 237.965 1.329   
 Use of instrument calls       
     Between groups 3 1.122 0.374 0.845 0.471 
     Within groups 179 79.239 0.443   
 Use of audio recordings       
     Between groups 3 10.917 3.639 11.749 <.001*
     Within groups 179 55.443 0.31   
 Approach birds       
     Between groups 3 17.999 6 5.347 0.002*
     Within groups 179 200.864 1.122   
 Flush birds       
     Between groups 3 5.453 1.818 2.195 0.090 
     Within groups 179 148.263 0.828   
 Method of birding – car      
     Between groups 3 10.789 3.596 3.453 0.018*
     Within groups 179 186.435 1.042   
 Method of birding – boat      
     Between groups 3 0.686 0.229 0.194 0.900 
     Within groups 179 210.931 1.178   
 Method of birding – walking       
     Between groups 3 8.473 2.824 5.109 0.002*
     Within groups 179 98.948 0.553   
 Method of birding – off-trail walking      
     Between groups 3 22.781 7.594 7.104 <.001*
     Within groups 179 191.328 1.069   
 Method of birding – bird blind      
     Between groups 3 0.741 0.247 0.882 0.452 
     Within groups 179 50.155 0.28   
 Method of birding – observation deck      
     Between groups 3 7.022 2.341 3.133 0.027*
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Table 17 Continued 
Variable and source df SS MS F p 
     Within groups 179 133.733 0.747   
Method of birding - off-road vehicle      
     Between groups 3 0.974 0.325 0.572 0.634 
     Within groups 179 101.693 0.568    
* Significant at the .05 level      
 

Much like the Experience index, the Equipment and Economic Commitment index 

also contained 9 significant potential impact behavior variables (Tables 18 and 19).  

These variables consisted of the original four variables found among all indexes (use of 

vocalized calls, use of audio recordings, approach birds, method of birding - observation 

deck), two variables in common with the Experience index (enter private property, 

method of birding – car) and three other variables (use of flash photography and/or video 

with artificial lighting, flush birds, method of birding - bird blind).  Most (6 of 9) means 

for statistically significant potential impact behaviors grew as birders became more 

specialized.  However, means of three variables (use of flash photography and/or video 

with artificial lighting, approach birds, flush birds) decreased from the intermediate to the 

advanced birders.   

Table 18: Means and Standard Deviations for Segmented Equipment and Economic 
Commitment Index and Nineteen Dependent Variables 

 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

Use of food and/or water  1.5 0.98 1.4 0.78 1.6 1.09 1.4 1.01 
Use or wear of attractive 

colors 1.2 0.53 1.2 0.48 1.3 0.75 1.2 0.50 
*Use of flash photography 

or video with artificial 
lighting  

1.3a 0.68 1.4b 0.71 1.8abc 1.09 1.2c 0.63 

*Enter private property  1.3abc 0.55 1.6a 0.71 1.7b 0.82 1.7c 0.89 
Litter in the field  1.1 0.35 1.2 0.42 1.2 0.50 1.1 0.32 
Urinate and/or defecate in 

the field  2.0 1.10 2.3 1.23 2.2 1.11 2.7 1.00 
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Table 18 Continued 
 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

Self-rated noise level  2.9 1.15 2.9 1.21 2.8 1.60 2.5 0.84 
*Use of vocalized calls  1.7a 1.06 2.0b 1.10 2.5a 1.26 3.4ab 1.54 
Use of instrument calls  1.1 0.55 1.2 0.61 1.4 0.89 1.4 0.69 
*Use of audio recordings  1.0a 0.26 1.2b 0.45 1.3ac 0.57 2.1abc 1.13 
*Approach birds  2.7abc 1.05 3.7a 0.99 3.8b 0.81 3.6c 1.07 
*Flush birds  2.3ab 0.88 2.6a 0.87 2.8b 0.96 2.6 0.90 
*Method of birding - car  3.1ab 1.10 3.2c 0.93 3.5a 1.15 3.9bc 0.46 
Method of birding - boat  2.4 1.15 2.3 1.17 2.2 0.91 2.7 0.73 
Method of birding - 

walking   3.7 0.87 4.0 0.72 4.1 0.63 4.0 0.62 
Method of birding -  

off-trail walking  2.9 1.20 3.4 1.02 3.1 0.86 3.4 1.07 
*Method of birding -  

bird blind  1.1ab 0.44 1.2 0.57 1.4a 0.59 1.5b 0.51 
*Method of birding - 

observation deck  2.3ab 0.96 2.4 0.78 2.7a 0.88 2.7b 0.65 
Method of birding -  

off-road vehicle  1.4 0.83 1.3 0.66 1.4 0.86 1.3 0.45 
Note: Similar superscripts indicate significant differences utilizing LSD post hoc analysis.  For example, 
participants categorized as intermediate birders were significantly more likely to use flash photography 
than those categorized as casual birders. 
* Significant at the .05 level. 
 

As compared to the significant variables in the Experience index, one-way 

ANOVA analysis on the relationships in the Equipment and Economic Commitment 

index (Table 19) indicated a wider range of significance (p) values.  In this case, only 

three variables (use of vocalized calls, use of audio recordings, approach birds) were less 

than 0.001 and six variables ranged from 0.005 to 0.037. 

Table 19: One Way Analysis of Variance for Equipment and Economic Commitment 
Index on Nineteen Dependent Variables 

Variable and source df SS MS F p 
 Use of food and/or water       
     Between groups 3 1.462 0.487 0.539 0.656 
     Within groups 179 161.981 0.905   
 Use or wear of attractive colors      
     Between groups 3 0.703 0.234 0.738 0.531 
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Table 19 Continued 
Variable and source df SS MS F p 
     Within groups 179 56.816 0.317   
 Use of flash photography or video with  
 artificial lighting       
     Between groups 3 6.467 2.156 3.515 0.016*
     Within groups 179 109.795 0.613   
Enter private property       
     Between groups 3 4.49 1.497 3.07 0.029* 
     Within groups 179 87.248 0.487   
 Litter in the field       
     Between groups 3 0.456 0.152 0.951 0.417 
     Within groups 179 28.593 0.16   
 Urinate and/or defecate in the field       
     Between groups 3 8.621 2.874 2.24 0.085 
     Within groups 178 228.395 1.283   
 Self-rated noise level       
     Between groups 3 3.111 1.037 0.671 0.571 
     Within groups 178 275.268 1.546   
 Use of vocalized calls       
     Between groups 3 52.499 17.5 12.793 <.001* 
     Within groups 179 244.857 1.368   
 Use of instrument calls       
     Between groups 3 2.258 0.753 1.725 0.163 
     Within groups 179 78.102 0.436   
 Use of audio recordings       
     Between groups 3 15.972 5.324 18.913 <.001* 
     Within groups 179 50.388 0.281   
 Approach birds       
     Between groups 3 43.245 14.415 14.692 <.001* 
     Within groups 179 175.619 0.981   
 Flush birds       
     Between groups 3 9.568 3.189 3.96 0.009* 
     Within groups 179 144.148 0.805   
 Method of birding - car       
     Between groups 3 13.668 4.556 4.443 0.005* 
     Within groups 179 183.556 1.025   
 Method of birding - boat       
     Between groups 3 4.502 1.501 1.297 0.277 
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Table 19 Continued 
Variable and source df SS MS F p 
     Within groups 179 207.116 1.157   
 Method of birding - walking        
     Between groups 3 4.236 1.412 2.449 0.065 
     Within groups 179 103.185 0.576   
 Method of birding - off-trail walking       
     Between groups 3 8.842 2.947 2.57 0.056 
     Within groups 179 205.267 1.147   
 Method of birding - bird blind       
     Between groups 3 2.47 0.823 3.043 0.030* 
     Within groups 179 48.426 0.271   
 Method of birding - observation deck       
     Between groups 3 6.48 2.16 2.879 0.037* 
     Within groups 179 134.274 0.75   
 Method of birding - off-road vehicle       
     Between groups 3 0.323 0.108 0.188 0.904 
     Within groups 179 102.343 0.572     
* Significant at the .05 level      
 

For the Centrality to Lifestyle index, 8 potential impact behavior variables were 

significant (Tables 20 and 21).  All significant variables found in this subset had also 

been found to be significant in one or more of the other dimensional indexes.  Trends for 

means in this index were consistent with the other dimensional indexes as well.  That is, 

they increased from casual through advanced birders. 

Three of the insignificant variables (use of food and water, use of flash 

photography or video with artificial lighting, self-rated noise level) in this index had 

means that were slightly elevated in the casual group.  The variable identified as self-

rated noise level has relatively high means (2.6 to 3.0) in all categories of birders and 

across all indexes. 
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Table 20: Means and Standard Deviations for Segmented Centrality to Lifestyle Index 
and Nineteen Dependent Variables 

 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

Use of food and/or water  1.5 0.93 1.5 1.03 1.4 0.96 1.4 0.68
Use or wear of attractive 

colors 1.2 0.44 1.3 0.67 1.1 0.40 1.4 0.83

Use of flash photography or 
video with artificial 
lighting  

1.5 0.87 1.4 0.76 1.4 0.84 1.1 0.46

Enter private property  1.4 0.61 1.6 0.72 1.6 0.77 1.8 0.86
Litter in the field  1.2 0.39 1.2 0.37 1.2 0.49 1.2 0.38
*Urinate and/or defecate in 

the field    2.0ab 1.18 2.0cd 1.03 2.6ac 1.24 2.6bd 0.96

Self-rated noise level  3.0 1.33 2.9 1.33 2.6 1.03 2.7 1.00
*Use of vocalized calls  1.6a 0.96 2.0a 1.29 2.6a 1.13 3.6a 1.22
Use of instrument calls  1.1 0.56 1.3 0.78 1.2 0.58 1.6 0.77
*Use of audio recordings  1.1a 0.38 1.1b 0.33 1.3b 0.58 2.1ab 1.13
*Approach birds  2.9abc 1.15 3.6a 1.05 3.6b 0.96 3.6c 0.68
Flush birds  2.4 0.89 2.5 0.88 2.7 1.06 2.9 0.74
*Method of birding - car  3.1ab 1.05 3.3 1.11 3.5a 0.97 3.7b 0.81
Method of birding - boat  2.4 1.14 2.3 1.22 2.4 0.83 2.5 0.91
*Method of birding - 

walking   3.7a 0.93 3.9 0.66 4.2a 0.51 4.1 0.66

Method of birding -  
off-trail walking  3.0 1.15 3.1 1.10 3.3 1.03 3.5 0.84

*Method of birding –  
bird blind  1.1ab 0.44 1.2 0.50 1.4a 0.54 1.5b 0.77

*Method of birding - 
observation deck  2.1abc 0.92 2.6a 0.90 2.7b 0.68 2.7c 0.75 

Method of birding –  
off-road vehicle  1.4 0.78 1.4 0.89 1.3 0.62 1.2 0.42 

Note: Similar superscripts indicate significant differences utilizing LSD post hoc analysis.  For example, 
participants categorized as intermediate birders were significantly more likely to urinate and/or defecate in 
the field than those categorized as casual birders. 
* Significant at the .05 level. 

 

The one-way ANOVA analysis for the Centrality to Lifestyle index (Table 21) 

indicated the highest p-value among all the significant variables in any index.  The 
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variable described as method of birding – car, had a value of 0.048.  Two other variables, 

method of birding – walking and method of birding – bird blind, had p-values at 0.29 and 

0.27 respectively.  On the other hand, three potential impact behavior variables 

(vocalized calls, audio recordings, approach birds) had significance values that were less 

than .001. 

Table 21: One Way Analysis of Variance for Centrality to Lifestyle Index on Nineteen 
Dependent Variables 

Variable and source df SS MS F p 
 Use of food and/or water       
     Between groups 3 0.744 0.248 0.275 0.843 
     Within groups 178 160.311 0.901   
 Use or wear of attractive colors      
     Between groups 3 1.065 0.355   
     Within groups 178 56.413 0.317 1.12 0.342 
 Use of flash photography or video with  
 artificial lighting       
     Between groups 3 2.229 0.743 1.161 0.326 
     Within groups 178 113.864 0.64   
 Enter private property       
     Between groups 3 3.517 1.172 2.372 0.072 
     Within groups 178 87.961 0.494   
 Litter in the field       
     Between groups 3 0.088 0.029 0.18 0.910 
     Within groups 178 28.929 0.163   
 Urinate and/or defecate in the field       
     Between groups 3 13.009 4.336 3.427 0.018*
     Within groups 177 223.974 1.265   
Self-rated noise level       
     Between groups 3 5.537 1.846 1.197 0.312 
     Within groups 177 272.816 1.541   
 Use of vocalized calls       
     Between groups 3 70.654 23.551 18.493 <.001*
     Within groups 178 226.687 1.274   
 Use of instrument calls       
     Between groups 3 2.99 0.997 2.294 0.080 
     Within groups 178 77.318 0.434   
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Table 21 Continued 
Variable and source df SS MS F p 
 Use of audio recordings       
     Between groups 3 15.693 5.231 18.396 <.001*
     Within groups 178 50.615 0.284   
 Approach birds       
     Between groups 3 23.405 7.802 7.122 <.001*
     Within groups 178 194.974 1.095   
 Flush birds       
     Between groups 3 5.802 1.934 2.331 0.076 
     Within groups 178 147.676 0.83   
 Method of birding - car       
     Between groups 3 8.522 2.841 2.681 0.048*
     Within groups 178 188.621 1.06   
 Method of birding - boat       
     Between groups 3 0.387 0.129 0.109 0.955 
     Within groups 178 211.107 1.186   
 Method of birding - walking        
     Between groups 3 5.291 1.764 3.074 0.029*
     Within groups 178 102.121 0.574   
 Method of birding - off-trail walking       
     Between groups 3 4.564 1.521 1.297 0.277 
     Within groups 178 208.777 1.173   
 Method of birding - bird blind       
     Between groups 3 2.541 0.847 3.122 0.027*
     Within groups 178 48.299 0.271   
 Method of birding - observation deck       
     Between groups 3 10.07 3.357 4.584 0.004*
     Within groups 178 130.353 0.732   
Method of birding - off-road vehicle       
     Between groups 3 0.582 0.194 0.339 0.797 
     Within groups 178 101.973 0.573     
* Significant at the .05 level      
 

Finally, for the overall recreation specialization index, 9 potential impact behavior 

variables were significant (Tables 22 and 23).  The highest variable means consistently 

seen among all dimensional indexes and in the overall recreation specialization index 
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were: method of birding – car, method of birding – walking, method of birding – off-trail 

walking, use of vocalized calls and approach birds.  Self rated noise level had high 

statistical means as well (approximately 2.7). However, one-way ANOVA analysis never 

found it to be statistically significant across any level of recreation specialization. 

Seven significant variables in the recreational specialization index had means that 

increased from the casual through the advanced birder classification.  Means for two 

variables (approaching birds and urinating and/or defecating in the field) increased from 

the casual to intermediate birder, but then decreased slightly in the advanced birder. 

Table 22:  Means and Standard Deviations for Segmented Recreation Specialization 
Index and Nineteen Dependent Variables 

 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

Use of food and/or water  1.5 0.96 1.4 0.83 1.4 1.04 1.5 1.07
Use or wear of attractive 

colors 1.3 0.63 1.1 0.42 1.1 0.42 1.4 0.83
Use of flash photography or 

video with artificial 
lighting  

1.4 0.80 1.5 0.84 1.5 0.87 1.2 0.50

*Enter private property  1.4ab 0.61 1.5c 0.66 1.8ac 0.79 1.7b 0.87
Litter in the field  1.2 0.41 1.2 0.42 1.2 0.40 1.1 0.32
*Urinate and/or defecate in 

the field  1.9ab 1.07 2.1c 1.12 2.8ac 1.17 2.6b 0.96
Self-rated noise level  3.0 1.17 2.8 1.33 2.7 1.31 2.5 1.07
*Use of vocalized calls  1.6a 0.91 1.9b 1.18 2.6ab 1.21 3.6ab 1.42
Use of instrument calls  1.2 0.60 1.2 0.74 1.3 0.61 1.5 0.77
*Use of audio recordings  1.1a 0.37 1.1b 0.33 1.2c 0.50 2.2abc 1.08
*Approach birds  2.9abc 1.17 3.5a 1.02 3.7b 0.92 3.6c 1.02
Flush birds  2.4 0.88 2.4 0.94 2.8 0.91 2.7 0.95
Method of birding - car  3.1 1.14 3.3 0.99 3.4 1.02 3.7 0.65
Method of birding - boat  2.3 1.19 2.4 1.09 2.2 0.93 2.6 0.90
*Method of birding - 

walking   3.7abc 0.85 4.0a 0.76 4.2b 0.50 4.2c 0.69
*Method of birding -  

off-trail walking  2.8ab 1.15 3.2 1.04 3.4a 0.90 3.7b 0.95
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Table 22 Continued 
 Casual Novice Intermediate Advanced 
Potential Impact Behavior 
Items M SD M SD M SD M SD 

*Method of birding -  
bird blind  1.1a 0.47 1.2 0.47 1.3 0.67 1.5a 0.51

*Method of birding - 
observation deck  2.3ab 0.88 2.4 0.87 2.7a 0.88 2.7b 0.73

Method of birding -  
off-road vehicle  1.4 0.78 1.3 0.70 1.4 0.87 1.3 0.58

Note: Similar superscripts indicate significant differences utilizing LSD post hoc analysis.  For example, 
participants categorized as intermediate birders were significantly more likely to enter private property than 
those categorized as casual birders 
* Significant at the .05 level. 

 
Significance in terms of a p-value for variables in the recreation specialization 

index starts with methods of birding – bird blind (0.044).  Three other variables (urinate 

and/or defecate in the field, use of vocalized calls, use of audio recordings) differ greatly 

in that their level of significance is less than 0.001.  

Table 23: One Way Analysis of Variance for Recreation Specialization Index on 
Nineteen Dependent Variables 

Variable and source df SS MS F p 
 Use of food and/or water       
     Between groups 3 0.657 0.219 0.241 0.868 
     Within groups 179 162.786 0.909   
 Use or wear of attractive colors      
     Between groups 3 1.442 0.481 1.535 0.207 
     Within groups 179 56.077 0.313   
 Use of flash photography or video with  
 artificial lighting       
     Between groups 3 1.41 0.47 0.733 0.534 
     Within groups 179 114.852 0.642   
 Enter private property       
     Between groups 3 5.827 1.942 4.047 0.008*
     Within groups 179 85.91 0.48   
 Litter in the field       
     Between groups 3 0.182 0.061 0.376 0.771 
     Within groups 179 28.867 0.161   
 Urinate and/or defecate in the field       
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Table 23 Continued 
Variable and source df SS MS F p 
     Between groups 3 23.842 7.947 6.636 <.001*
     Within groups 178 213.174 1.198   
 Self-rated noise level       
     Between groups 3 5.021 1.674 1.09 0.355 
     Within groups 178 273.358 1.536   
 Use of vocalized calls       
     Between groups 3 73.411 24.47 119.559 <.001*
     Within groups 179 223.944 1.251   
 Use of instrument calls       
     Between groups 3 1.625 0.542 1.232 0.300 
     Within groups 179 78.735 0.44   
Use of audio recordings       
     Between groups 3 21.183 7.061 27.976 <.001*
     Within groups 179 45.178 0.252   
 Approach birds       
     Between groups 3 17.835 5.945 5.293 0.002*
     Within groups 179 201.029 1.123   
 Flush birds       
     Between groups 3 5.415 1.805 2.179 0.092 
     Within groups 179 148.3 0.828   
 Method of birding - car       
     Between groups 3 7.23 2.41 2.271 0.082 
     Within groups 179 189.994 1.061   
 Method of birding - boat       
     Between groups 3 1.949 0.65 0.555 0.646 
     Within groups 179 209.668 1.171   
 Method of birding - walking        
     Between groups 3 7.378 2.459 4.401 0.005*
     Within groups 179 100.042 0.559   
 Method of birding - off-trail walking       
     Between groups 3 16.809 5.603 5.083 0.002*
     Within groups 179 197.3 1.102   
 Method of birding - bird blind       
     Between groups 3 2.249 0.75 2.758 0.044*
     Within groups 179 48.647 0.272   
 Method of birding - observation deck       
     Between groups 3 6.48 2.16 2.879 0.037*
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Table 23 Continued 
Variable and source df SS MS F p 
     Within groups 179 134.274 0.75   
 Method of birding - off-road vehicle       
     Between groups 3 0.595 0.198 0.348 0.791 
     Within groups 179 102.072 0.57     
* Significant at the .05 level       
 

For each of the four indexes, almost half of the potential impact variables were 

found to be significant.  These statistical tendencies describing the relationships between 

birder specialization and potential impact behaviors may seem somewhat surprising.  The 

results seemed to contradict the hypothesis: that advanced birders should report the 

lowest frequency of potential impact behaviors.  More specifically, for all of the 

behaviors found to be statistically significant, the means of the reported behaviors 

increased from casual through intermediate birders.  For some variables, means continued 

to rise as birders became more advanced, while others decreased slightly.  The following 

chapter will discuss the results in terms of using recreation specialization theory to 

describe birder behavior.  Furthermore, it will examine issues of acceptable impacts, 

future research and suggest ways to improve our communication with birders. 
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CHAPTER 5 
DISCUSSION 

Using Bryan’s (1977) recreational specialization theory and related specialization 

studies (Wellman et.al 1982, Virden and Schreyer 1988, McFarlane 1994), it was 

hypothesized that birder specialization would be inversely related to the number of 

potential impact behaviors.  That is, as birdwatchers moved on a continuum from the 

general to specialized, their number of reported potential impact behaviors would 

decrease.  This hypothesis was tested on three dimensional indexes and on one overall 

recreational index.  Surprisingly, the findings of this research did not support the 

proposed hypothesis among any of the indexes.  Consequently, the hypothesis was 

rejected.   

Summary of Results 

Not only did the overall recreation specialization index produce results contrary to 

the hypothesis, but there was also substantial parity among the three dimensions that were 

individually tested.  Four statistically significant variables (use of vocalized calls, use of 

audio recordings, approach birds, method of birding - observation deck) were shared 

among all indexes when the potential impact behaviors for the recreation specialization 

index were grouped into the Experience, Equipment / Economic Commitment and 

Centrality to Lifestyle dimensions.  Four other variables (method of birding – trails and 

boardwalks, method of observation – bird blinds, enter private property, urinate and/or 

defecate in the field) in the recreation specialization index were shared between two (of 
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the three) dimensions, suggesting that these variables may be more difficult to address in 

terms of future education and/or management options. 

Generally, post hoc multiple comparisons on the significant variables showed that 

self-reported potential impact behaviors increased as the specialization continuum went 

from the general to the specialized.  Specifically, for all of the behaviors found to 

statistically significant, the means of the reported behaviors increased from casual 

through intermediate birders.  For example, in the overall recreation specialization index, 

participants categorized as intermediate birders were significantly more likely to enter 

private property than those categorized as casual birders.  For some variables, means 

continued to rise as birders became more advanced, while others decreased slightly. 

Most means for the significant potential impact behaviors ranged between one and 

two.  Subsequently, the Likert-scale used in this study identified the frequency of 

behavior as somewhere between never and rarely.  Higher means on the overall 

recreation specialization index were found for approaching birds, walking on 

trails/boardwalks, off-trail walking and use of observation decks.  Some of the lowest 

means among birders on this index came from use of audio recordings and use of bird 

blinds. 

Potential Implications 

Perhaps when Bryan (1977) conceptualized the linkage of behavior to the 

specialization continuum, potential negative behaviors (or the lack of them) were not 

intended to be part of the quotient.  Additionally, it may be that this research indicates 

other factors are involved when participants carry out potential impact behaviors.  For 

example, peer pressure and knowledge of ethical guidelines were not measured in this 

study. 
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Bryan (1979) and Wellman et al. (1982) discovered evidence that suggested highly 

specialized recreationists would have a greater concern for conservation.  Based on the 

results of this study, Bryan’s (1979) theory may not be appropriate for use in determining 

if participant behavior in the field reflects the concern for wildlife.  Someone’s concern 

for birds does not necessarily equate with behaviors that reduce human impact.  On 

several occasions, intermediate and advanced birders, who might be expected to behave 

with the most concern for the environment, carried out a greater number of potential 

impact behaviors.   

This research seems to support Boyle and Samson’s (1985) report and McFarlane’s 

(1994) assessment of advanced birder motivations.  Achievement goals may be driving 

advanced birders to carry out more potential impact behaviors in their effort to “bag” 

birds for their life list.  Higher means found in this study for approaching birds and off-

trail walking may be indicators for this explanation. 

Certainly, wildlife agencies can use this research in managing statewide birding 

trails.  It is likely that some of the participants in this study will also use one of the 

sections of the Great Florida Birding Trail and the results may provide some insight as to 

how much visitor impact is taking place.  If higher means for walking on 

trails/boardwalks and use of observation decks suggest that facilities are readily being 

utilized, then lower means may predict problems of access or supply.  The low mean is 

notable for the use of bird blinds, especially since they are assumed to have very little 

impact on wildlife.  Perhaps more bird blinds need to be constructed. 

Learning more about the behaviors of each type of birder can help managers assess 

visitation to sensitive habitats.  For example, previously prohibited access to fragile 
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habitats may be possible if certain groups of birders show that they carry out fewer 

impact behaviors.  At the other extreme, deterrents such as guardrails or increased 

supervision may be necessary for groups that tend to be more depreciative.  According to 

this research, specialized birders need just as much (or more) supervision as those 

categorized as casual or novice. 

Visitor management techniques may become evident based on the different type of 

impact behaviors carried out by casual, novice, intermediate, and advanced bird watchers.  

For example, it may be necessary to provide general literature about excess noise levels 

and use of flash photography to the casual and novice birders.  On the other hand, the 

intermediate and advanced birders may need more targeted communication stressing the 

negative effects of vocalized calls (pishing) and approaching birds.  The practical 

applications of this research may help ensure the sustainability of wildlife and/or aid in 

the administration of high quality recreational experiences. 

Finally, the results of this study have the potential to stimulate further research in 

the analysis of behaviors that may impact wildlife.  For example, it might be interesting 

to find out if birders are living up to their reports of impact behavior when they are 

watched unobtrusively.  Additionally, different sampling techniques could be used to 

evaluate the results of this study. and it might be beneficial to determine whether the 

results are consistent among other recreational pursuits.   

Pertinent Issues to Consider 

Since this was a descriptive study, all impacts were measured using the same scale.  

However, an important question to consider deals with the degree of impact that is 

acceptable.  Can birders, biologists and other outdoor recreation agencies agree on what 

behaviors have an unacceptable impact on wildlife?  Kazmierow et al. (2000) referred to 
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the subjectivity that is inherent in assessing what constitutes a potential impact.  Methods 

of observation have different degrees of impact and some of them have been analyzed in 

research (Klein 1993, Rodgers and Smith 1997).  However, any sort of outdoor viewing 

could be considered an impact to an animal’s spatial and temporal resources.  Since this 

research focuses on the descriptive nature of the birding activity that requires humans to 

enter the environment for viewing, no delineation was made for the degree of impact. 

One can intuitively speculate that there are some differences in impact.  For 

example, when compared to cars or walking, the use of bird blinds might be considered 

the least disruptive method of observation.  In terms of a higher potential for impact, 

flushing birds is likely to be more depreciative than using vocalized calls (pishing).  

When considering the self-reported behaviors in this study, it seems plausible that at the 

very least birders are drawing different conclusions as to the severity of an impact.  

Additionally, this study seemed to support an advanced birder belief that the perceived 

benefits of observing birds outweighs the perceived liabilities of their actions.  Future 

studies comparing participant behavior on a specialization continuum and the degrees of 

impact would likely be beneficial to managers. 

Some ‘impacts’ could even be considered a benefit to birds.  For example, some 

birders may consider feeding birds as a positive measure to reduce winter mortality.  On 

the other hand, scientists have done research that suggests that feeding birds can negate 

any positive effects because it also attracts predators that reduce bird populations 

(Madison et al. 2002). 

Another issue to consider is individual assessment of potential impact behaviors.  

Despite attempts to ensure birders were answering honestly, some respondents may have 
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been reluctant to admit to their participation in potential impact behaviors.  Because the 

survey questions referred to sensitive topics, there is potential for data contamination due 

to social desirability response bias (Zerbe and Paulhus 1987).  Since some potential 

impact behaviors were reported, the social desirability affect was apparently not 

pervasive in this study.  However, this affect can make it more likely that the participants 

underestimated their accounts of potential impact behaviors.  Consequently, birders may 

have produced a greater impact than they actually reported.  Variables considered 

insignificant in this study may actually be supported in future studies, especially if 

unobtrusive observation is used to study participants. 

Limitations 

There were some limitations to this study.  While the total sample size (n = 184) of 

participants may be adequate for certain measurements, it may be disadvantageous when 

using the specialization construct.  After segmenting the participants in this study, there 

were relatively few (n = 18) advanced birders contributing to the data.  Subsequently, 

there may be some potential for reduced reliability for that subset of participants.  

Doubling the number of interview participants likely would have reduced potential 

sampling error and would have increased the likelihood of generalizing the results to 

larger populations of birdwatchers.   

Another obstacle to this study was the unusual sex ratio of sample participants.  

Women outnumbered men by 7.2%, which is atypical when compared to many studies of 

birder populations (Adams et al. 1997, Wiedner and Kerlinger 1990).  However, Eubanks 

et al. (2004) also noted an usual ratio of females (52%) which included participants who 

attended birding festivals.  It seems plausible that birding festivals limit their attendance 

to certain types of participants.  Male birderwatchers who don’t like crowds may avoid 
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birding festivals altogether.  However, the unusual sex ratio may also be explained by the 

fact that most participants were selected near merchant and informational booths.  Studies 

indicate women are more likely to participate in shopping activities (Dholakia 1999), 

which may have had an effect on the sample.  Additionally, the intercept interview 

sampling strategy has rarely been used for measuring recreation specialization.  If this 

technique limits access to some birders, it may be related to the uncommon sex ratio in 

this study.   

Conclusions 

If managers are going to continue to find a balance between recreational 

opportunities and environmental protection, they will need to find ways to evaluate those 

activities that potentially impact wildlife.  In the case of birding, millions of people are 

located along the recreational specialization continuum.  Even though this activity is 

oftentimes considered a nonconsumptive, low impact pursuit, the participants in this 

study reported behaviors that potentially impact birds.  To improve our evaluative 

measures, it would seem beneficial for stakeholders to come to a stronger agreement on 

what is acceptable behavior and to what degree is a behavior considered unacceptable.   

Finally, the results of this study suggest the importance of communication as 

birders become more specialized.  Managers may need to focus educational programs 

away from identification techniques and more on potential impact concerns.  More 

importantly, ways to motivate birders to reduce impacts should be addressed in 

conjunction with educational activities. 
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APPENDIX B 
FLORIDA BIRDING FESTIVALS – SPRING 2004 

Jan 17-19 Everglades BirdFest   Everglades National Park  
(954) 776-5585 

 
Feb 28  Orlando Wetlands Park Fest.  Orlando/Titusville   

(407) 568-1706 
 
March 14 Pelican Island Wildlife Fest.  Orlando/Melbourne   

(772) 562-3909 
 
April 2-4 Big “O” Birding Fest.   Moore Haven (Lake Okeechobee) 

(863) 946-0300 
 

April 15-17 Wakulla Birding & Wildlife Fest. Wakulla Springs   
       (850) 487-0516 
 
April 24 Welcome Back Songbirds Fest. Brooksville    
       (352) 754-6722 
 
May 13-16 FL 1st Coast Bird. & Nature Fest. St. Augustine    
       (800) 653-2489 
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APPENDIX C 
ON-SITE BIRDER RECREATION SURVEY: VERBAL CONSENT SCRIPT 

Hello.  My name is ____________.  I’m working to collect data for a graduate study with 
the University of Florida.  We’re cooperating with the ___________ Birding Festival to 
better understand birders and their activities. The information we are collecting will help 
manage Florida lands for nature-based recreation.   
 
Our study will be based on anonymous surveys, such as this one, which ask questions 
based on birder characteristics, activities and actions. You must be at least 18 years old or 
older to participate in this study.  The questionnaire takes approximately 10 minutes and 
is completely confidential.  Are you able to assist in our study by answering these survey 
questions?  (If the answer is yes, continue, if no, thank the individual for his/her time and 
terminate the conversation.) 
 
Thank you for your willingness to participate. You do not have to answer any question 
you do not wish to answer, and you may discontinue participation or withdraw your 
answers at any time without consequence.  There is no anticipated risk or direct benefit to 
participants.  Unfortunately, I cannot compensate you for your time, but your 
participation is greatly appreciated.  If you have any questions regarding this project, you 
may contact me, Henry Bireline at 352-262-7890 and/or Dr. Holland at 352-392-4042 
ext. 1313. Questions or concerns about research participants' rights may be directed to the 
UFIRB Office at 352-392-0433.  May I begin the survey?  (If answer is no, thank the 
individual and terminate the conversation.  If yes, continue.) 
 
(See Attachment 2 for a copy of the on-site survey).  (Complete the survey with willing 
participants.) 
  
(See Attachment 3 for a copy of the contact information). (Give the individual a copy of  
the contact information.)  Here is a copy of the contact information for questions 
regarding this project.  Thank you for participating.  Your time is greatly appreciated and 
is extremely helpful to our study. 
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APPENDIX D 
POST-SURVEY CONTACT INFORMATION 

If you have any questions regarding this project, you may contact the graduate 

student, Henry Bireline at 352-262-7890 or Dr. Holland at 352-392-4042 ext. 1313. 

Questions or concerns about research participants' rights may be directed to the UFIRB 

Office at 352-392-0433. 
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