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The purpose of my study was to determine if and how different types of birds of prey 

presentations influence the empathy, altruism, and behavioral intentions of adults living in 

retirement communities.  My study examined the applicability of the empathy-altruism 

hypothesis (Batson, 1991) in explaining participant commitment to engage in environmentally-

responsible behaviors following exposure to one of three presentations: (a) an educational 

presentation involving injured birds of prey, (b) a presentation with non-injured birds of prey, 

and (c) a slideshow presentation involving pictures of the same birds of prey.  The same educator 

presented each of the scripted presentations.  This quasi-experimental study involving 213 

participants was the first of its kind to test the relevance of the empathy-altruism hypothesis with 

live injured and non-injured animals. 

  Regression analysis revealed that regardless of the type of presentation used, individuals 

who discussed wildlife habitat conservation issues with others, experienced feelings of 

compassion (empathy) from a wildlife presentation, and believed the behaviors advocated during 

the presentation were acceptable to others were more likely to be committed to engaging in the 

behaviors to help wildlife and their habitat.  When live birds of prey (injured or non-injured) 
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were used, compassion and disturbed empathic emotions were common.  When pictures only 

were used, compassion feelings were common.  Based on this study, it takes a live animal to 

generate disturbed feelings in elder citizens.  However, only specific feelings of being 

empathically compassionate toward the birds of prey presented contributed to commitment to 

engage in helping behaviors. 

While the type of presentation to which participants were exposed did not significantly 

influence their likelihood to commit to performing the behaviors advocated by the educator, 

perhaps the type of behaviors being advocated must be considered.  Schultz (2002) advocates 

that generic information about conservation is not as effective at motivating behaviors as 

targeted, specific information is.  Some of the behaviors being advocated during the 

presentations and being measured in this study were non-specific conservation-related practices.  

For example, telling a friend about conservation, something the educator advocated during each 

presentation, could be improved by discussing specific conservation topics related to each 

species of raptor.   
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CHAPTER 1 
INTRODUCTION 

The use of live animals in interpretive presentations, demonstrations, and contests is a 

significant part of the programming efforts of zoos, the Cooperative Extension System, and 

environmental educators.  Given the diverse audience base participating in such programs, the 

need to address environmentally related questions, issues, and problems with local relevance is 

essential (Hudson, 2001).  To capture the attention and stimulate the imagination of this 

heterogeneous public, Brewer (2001) called on educators to determine the most effective ways of 

translating the science of conservation biology to bring about public action.  The use of live 

animals as teaching tools seems to be one way to provide this translation. 

The need for proactive public action regarding habitat conservation is more important now 

than ever before.  Florida is said to be one of the fastest growing states in the nation and U.S. 

Census Bureau population projections estimate that the state’s population will increase from 

about 16 million residents in 2000 to nearly 29 million in 2030 (Clouser, 2006).  This influx of 

people to the state will continue to impact natural resources as more land is required for roads, 

developments, and other necessities. 

Land requirements for human habitation result in wildlife habitats that are fragmented by 

roads and building developments.  In response to increased concern over habitat conservation on 

the urban-rural interface in Florida, Main, Hostetler, and Karim (2003) noted several essential 

criteria for evaluating and prioritizing areas for wildlife.  Habitat connectivity was one of their 

most important factors.  The creation of roads and developments results in a patchy, non-

contiguous distribution of habitat which increases the likelihood of negative human-wildlife 

interactions. 
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Habitat fragmentation can be both beneficial and detrimental to some types of wildlife 

such as birds of prey.  As predatory species, birds of prey, including owls, hawks, eagles, 

falcons, and vultures, benefit from the vegetative edge created by developments and roads and 

can often be seen hunting in such areas.  Hunting along roadways is advantageous to the birds as 

flight paths over roads are free from obstructions normally encountered in woodlands, such as 

trees.  Not only is access not an issue for the birds, but the prey the raptors hunt (such as rodents) 

are often attracted to the roadside in search of food-scraps discarded by passing motorists.  In 

fact, Pusser (2004) cited automobile collisions as one of the leading causes for raptor treatment at 

wildlife rehabilitation centers.  Using birds of prey as teaching tools to convey habitat 

conservation messages such as those related to land fragmentation could be an extremely 

relevant way to answer Brewer’s (2001) call for public action.  What more appropriate message 

ambassador for wildlife habitat conservation in Florida than one directly impacted by the intense 

population growth in the state? 

The American Zoo and Aquarium Association (AZA), the North American Association for 

Environmental Education (NAAEE), and the Cooperative Extension System also recognize the 

need for wildlife habitat conservation.  Numerous science education theorists, as well as the 

AZA and NAAEE, advocate that educational efforts related to the environment move 

participants along a continuum from being aware of environmental issues to taking the necessary 

action to resolve them (Cronin-Jones, 2005; Henderson, 1984; Hudson, 2001; Jacobson, 1999).  

In fact, conservation messages developed by the AZA include: (a) sharing knowledge and ideas 

that empower people to take conservation action and (b) providing animal experiences that instill 

a sense of wonder (Conservation Education Committee: Conservation Messages, 2000).  When 

used as ambassadors of environmental and conservation-related messages, live animals have the 
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potential to enhance the likelihood for permanent commitment to environmentally-responsible 

behaviors. 

Benefits of Using Live Animals with Youth and Adults 

Both in formal (classrooms) and non-formal (zoos) educational settings, live animals have 

been successful at improving attitudes and knowledge about wildlife conservation and 

stewardship for children and adults (Davison, McMahon, Skinner, Horton, & Parks, 1993; 

Swanagan, 2000; Wickless, Brooks, Abuloum, Mancuso, Heng-Moss, & Mayo, 2003; Yerke & 

Burns, 1991).  Morgan and Gramann (1989) and Morgan (1992) used native snakes as teaching 

tools in a study evaluating the influence of various non-formal wildlife education approaches on 

middle school student attitudes.  Student attitudes were significantly more positive toward snakes 

and related subject matter when both factual information and direct contact opportunities with 

snakes were provided.  More recently, Hull (2003) reported significant improvements in attitudes 

toward animals and conducting research when psychology undergraduate students were asked to 

observe animal behaviors during several zoo visits. 

While interaction with captive, wild animals can improve conservation attitudes and 

knowledge, direct interaction with domesticated animals has also received considerable attention 

in the literature.  In a synthesis of research on the use of animals in education, Siegel (2004) 

reported that animals such as dogs and cats used in formal education can significantly improve 

elementary and high school student attitudes toward working with others, subject matter, and 

learning in general.  An animal sciences workshop for youth was found to create a positive 

learning environment, teach scientific principles of animal science, and educate youth on careers 

in agriculture through hands-on activities with horses, beef cattle, pigs, sheep, goats, and 

chickens (Rusk & Machtmes, 2002).  Miniature horses, cattle, llamas, goats, and rabbits used in 
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a 4-H animal care program with delinquent girls provided therapeutic value by serving as a 

teacher, listener, comforter, distracter, and friend (Weigel, Caiola, & Pittman-Foy, 2002).   

Interaction with domesticated animals has also been found to benefit elder adults.  

Specifically, interaction with domesticated animals may help contribute to healing physiological 

disorders and prolong human life.  Friedman, Katcher, Lynch, and Thomas (1980) found that the 

companionship of a pet was a significant predictor of one’s successful recovery from a heart 

attack.  Companionship with domesticated animals such as dogs can also significantly reduce 

one’s blood pressure (Friedman, Katcher, Thomas, Lynch, & Messent, 1983).   

For adults in acute care settings such as nursing homes and hospitals, animal visits have 

helped reduce depression levels (Francis, Turner, & Johnson, 1985) and resident animals (e.g., 

caged birds) have helped reduce psychiatric symptoms in elderly adult patients (Beck, 

Seraydarian, & Hunter, 1986).  Considering pet ownership and elderly health, Siegel (1990) 

found that when sex, age, race, education, income, employment status, social network 

involvement, and chronic health problems were controlled for, older adults who owned pets 

reported fewer physician contacts than those without pets.  Financially speaking, medication 

costs dropped from $3.80 per patient per day to $1.18 per patient per day in nursing homes that 

contained domesticated pet-type animals (Montague, 1995).  More recently, Geisler (2004) 

reported that companion animals can improve the quality of life for those in hospice care by 

providing a means for conversation, acting as a non-threatening visitor, and allowing patients to 

serve as caregiver rather than the recipient of care.  Although much research exists on the 

benefits that domesticated, traditionally pet animals, bring to elder adults, would visiting this 

audience with captive, wild animals such as birds of prey inspire engagement in conservation 

behaviors? 
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Linking the Theory of Planned Behavior, Empathy-Altruism Hypothesis, and Zoos  

Tampa’s Lowry Park Zoo in central Florida attempts to promote environmentally 

responsible behaviors by using live animals to convey species protection information.  Like all 

AZA-accredited institutions, the zoo promotes wildlife conservation action through both on-site 

and outreach educational programs.  Zoo educators, including those at Lowry Park, often use 

injured and imprinted (non-injured) animals in presentations designed to increase awareness 

about wildlife habitat conservation, negative human interactions with wildlife, and discarding 

trash that could be harmful to wildlife.  Along with awareness, these non-formal educators use 

animals to promote conservation behaviors such as building habitat components (e.g., nest 

boxes) and donating funds to protect/conserve habitats.   

According to the theory of planned behavior (Ajzen, 1985), the intent to retain trash that 

could be harmful to wildlife, build a nest box, or donate funds will not result solely from 

exposure to broad information about environmental health or attitudes supporting habitat 

conservation.  Rather, an individual’s intent to behave in a manner benefiting birds of prey and 

their habitat, such as by donating funds to conservation organizations, is a function of an 

individual’s: (a) attitudes about donating funds, (b) perceptions of social norms about donating 

money, and (c) perceived ability to donate funds.  The theory of planned behavior suggests that 

an individual’s behavioral beliefs and associated attitudes toward a target behavior influence 

their intention to act.  However, if zoo visitors identify with an injured or imprinted bird of prey 

used in an educational presentation, would this be enough to motivate affective emotions and 

encourage environmentally-responsible behaviors? 

The empathy-altruism hypothesis (Batson, 1991) is a model representing the affective 

component of the theory of planned behavior and offers potential in predicting participant 

behavior following exposure to injured or imprinted animals (Figure 1-1).  According to the 
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empathy-altruism hypothesis, taking the perspective of a human being harmed generates 

empathy that evokes altruistic motivation—the motivation to help directed toward increasing the 

welfare of another rather than oneself.  Based on over two decades of empirical evidence, this 

other-oriented emotional response congruent with the perceived welfare of another person has 

been found to evoke helping behavior (Batson, 1991; Batson, Chang, Orr, & Rowland, 2002; 

Batson, Lishner, Cook, & Sawyer, 2005; Krebs, 1975). 

While the empathy-altruism model has been used extensively to explain the behavior of 

individuals with regards to helping humans in need, little research exists testing the model’s 

relevance in explaining the behavior of individuals with regards to helping animals in need.  

However, empathy has been measured with a wide range of human subjects, including a young 

woman with AIDS, a homeless man, a convicted murderer, and a heroin addict (see Batson et al., 

2005 for a review). 

Shelton and Rogers (1981) were among the first to apply the empathy-altruism model with 

animals in need.  Participants were exposed to films showing unpleasant scenes of industrial 

whaling and films showing a pro-environmental action organization saving whales from whalers.  

The authors predicted that exposure to scenes of bodily injury inflicted on whales would 

strengthen intentions to help protect the species.  Results indicated that the films in fact elicited 

empathy, which led to strengthened intentions to help save whales (Shelton & Rogers, 1981).  

More recently, Schultz (2000) asked participants to view color images of injured animals and 

measured associated levels of empathy and altruism.  Injured animals were “those being harmed 

by nature” (p. 398) and included a seal caught in a fishing net, an eagle on a smoky factory 

smokestack, an otter in an oil spill, a bear in a trash pile, and a bird with a plastic bag around its 

neck.  Schultz (2000) reported that when asked to take the perspective of an injured animal, 
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individuals were significantly more empathic and altruistic than individuals who were asked to 

be objective.  As such, if participants identify with an injured raptor used in a presentation and 

generate empathy, Schultz (2000) suggests that this would be enough to generate biospheric 

concern for other similarly injured animals (altruism) and would lead to environmentally-

responsible helping behavior. 

Batson et al. (2005) examined nurturance as a possible source of empathy felt for both 

humans and animals.  Nurturance tendencies are commonly associated with things in need of 

special protection (i.e., most vulnerable) and were described as involving “a desire to care for 

and protect the other…and a clear recognition of the distinctiveness, even possible dissimilarity, 

of self and other” (Batson et al., 2005, p. 20).  The study compared levels of empathy that 

college students felt for four different subjects: a 20-year-old college student, a 3-year-old child, 

a 5-year-old dog, and a 4-month-old puppy, all being assisted with rehabilitation exercises 

following a severely broken leg.  Each subject was described in an article read by participants as 

being, “badly hurt and struggling.”  Given the assumptions associated with nurturance mentioned 

previously, the authors predicted that nurturance tendencies, and thus empathic concern, would 

be less for the college student (a person similar to the subjects being measured and not in need of 

special protection) and stronger for the child, dog, and puppy.  In fact, results indicated that the 

child, dog, and puppy (dissimilar subjects likely to evoke nurturant concern) evoked significantly 

more empathy than the college student (similar subject) (Batson et al., 2005).   

The findings mentioned previously suggest that, for example, an injured bird of prey 

(perceived to have greater need than an uninjured raptor) would evoke higher empathic 

responses due to its vulnerability and need for special protection than an uninjured raptor.  In 

turn, empathy felt toward an injured raptor would be expected to produce altruistic motivation 
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and, according to the empathy-altruism hypothesis, that motivation should lead to increased 

helping (depending on the behavioral options available) (C.D. Batson, personal communication, 

April 27, 2006).  Considering the environmentally-responsible behaviors most often promoted by 

zoos and other environmental educators using birds of prey in educational programs, the most 

likely helping behaviors might include: (a) discussing conservation with others, (b) motivating 

oneself and encouraging others to not discard food scraps along roadways (a reason for raptor-

vehicle collisions), (c) building or sponsoring a bird nesting box, and (d) donating funds to 

conservation organizations (such as raptor-rehabilitation clinics). 

Rationale 

Few authors have speculated on the applicability of the empathy-altruism model in 

explaining attitudes toward animals in need.  However, zoos often use injured, non-releasable 

animals as teaching tools in their efforts to educate the public.  Birds of prey are often used in the 

outreach educational presentations of smaller zoos and environmental education organizations 

(due to easier housing, handling, and transport abilities during off-site visits when compared to 

larger mammals).  The reason for the increased use of birds of prey in conservation education 

programs is due to their involvement in automobile accidents.  For example, of the 

approximately 10,000 birds treated at the Carolina Raptor Center since 1980, 37% were involved 

in collisions with automobiles (Pusser, 2004).  In addition, all birds of prey species are federally 

protected by the United States Fish and Wildlife Service.  However, limited research exists on 

the use of raptors as teaching tools in promoting environmentally responsible behavior.  Low-

level behavior change was found by Yerke and Burns (1993) who reported that when injured and 

imprinted birds of prey were used as teaching tools with fifth grade students, more than half of 

the students reported talking with their families about saving wildlife after interacting with the 

birds.  In addition, when injured and imprinted raptors were used in a zoo program, participants 
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had significantly more positive attitudes toward conservation following the presentation (Yerke 

& Burns, 1991).  Given evidence that birds of prey with different characteristics (injured, non-

injured, and variability among species type) have the potential to improve attitudes and influence 

pro-environmental behaviors, an examination of the effect of individual raptor characteristics on 

the likelihood of participant engagement in environmentally-responsible behaviors is needed. 

In the Shelton and Rogers (1981), Schultz (2000), and Batson et al. (2005) studies, no real, 

live, injured animals were used.  Instead, participants in these studies were given written 

instructions to empathize with animals described as being injured and in need.  Aside from these 

studies, no research exists examining the influence of live, injured or non-injured animals on 

empathy, altruism, and participant intent to engage in environmentally-responsible behaviors 

(C.D. Batson, personal communication, April 27, 2006).  Testing the empathy-altruism 

hypothesis with such animals could provide information that would significantly enhance the 

ability of zoos, aquariums, and other non-formal educators to increase the likelihood that 

participants of their educational interventions would engage in behaviors that benefit wildlife and 

wildlife habitat.  Specifically, if one type of animal (injured or non-injured) is more influential at 

encouraging participants to engage in behaviors that benefit wildlife over another, perhaps 

conservation messages could be “adjusted” to increase the likelihood of participant engagement 

in pro-environmental behaviors when the option to use either an injured or non-injured animal 

does not exist. 

Statement of the Problem 

While live animals are often described as having the “potential” to influence engagement 

in environmentally-responsible behaviors among participants of educational programs, little 

empirical evidence can be found linking the two (Dierking, Burtnyk, Buchner, & Falk, 2002).  

Kreger and Mench (1995) cited empirical research as being the key to designing appropriate zoo 
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visitor-animal interactions and advocated that more studies be conducted on whether visitors 

actually engage in the behaviors advocated by educators following exposure to zoo exhibits, 

animal shows, and animal contact areas.  In her review of 15 years of research, Zimmermann 

(1996) cited methodological and statistical problems as a concern in environmental education-

related research and called for more rigorous experimental manipulations to measure knowledge 

and affect.  Although studies involving animals as interpretive tools in zoos and aquariums have 

investigated public perceptions of animals, little research exists specifically investigating how 

visitor experiences at AZA institutions have influenced conservation behavior after their visit 

(Dierking et al., 2002).  In a survey of research in North American zoos and aquariums, the 

percentage of AZA institutions conducting research had increased from 70% to 88% between 

1986 and 1996.  However, a lack of incentives to publish such research in peer-reviewed journals 

may be one reason that zoos and aquariums are not viewed as places of valid scientific 

investigation (Stoinski, Lukas, & Maple, 1998). 

Although research on the use of live animals as teaching tools has been criticized for 

lacking rigor and not focusing on participant behavior change, some suggest that the reality of 

the educational situation must be considered.  In a multi-site study by Dunlap and Kellert (1989), 

most incoming zoo visitors cited the aesthetic, emotional, and entertainment appeal of zoos when 

asked about their perceptions of what zoos offer the public.  While visitors to zoos and other 

free-choice learning settings come with a desire to satisfy their curiosity and seek out fun, 

relaxation, and intellectual stimulation, rarely do they desire to become an expert on a subject or 

affect more active behaviors (Falk & Dierking, 2000).  

With regards to specific visitor demographics, Hudson (2001) noted the need for 

environmental educators to respond to the growing number of older adults participating in 
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conservation-related programs.  Guion, Turner, and Wise (2004) suggested that more research be 

conducted to determine the most effective teaching methods to use with elder individuals who 

participate in Extension programs.  Most zoo program activities that use live animals involve 

education staff presenting conservation-related messages to this typically non-captive audience 

for less than half-an-hour.  What outcomes then can be realistically expected to result from such 

one-shot, limited time exposures to a zoo educator and several animals given the entertainment 

(and non-educational) appeal of zoos? 

Hargrove and Jones (2004) found that Extension participants believed a single exposure 

activity was not enough to inspire participant involvement, learning, and action following the 

activity.  Hatry (1999) notes that measuring participant impact from single exposure activities 

can be difficult, given the potential influence of other, more extended activities on participant 

knowledge, attitude, and behavioral engagement.  Thus, are zoo educators expecting too much of 

participants?  Rossi, Lipsey, and Freeman (2004) suggest that such questions can be answered 

with consideration of the relationship between program activities and intended outcomes 

(program impact theory).  They advocate that a program’s impact theory can provide a starting 

point for assessing what outcomes are reasonable to expect, given the nature of a program.  

Others report that participation in interpretive programs has little or no effect on environmentally 

responsible behavior (Knapp & Poff, 2001; Leeming, Dwyer, Porter, & Cobern, 1993).  Perhaps 

the behaviors that are being measured are not realistic to expect, given the nature of the 

educational intervention.  What is it about those programs that do result in positive behavior 

change that makes them so effective?  An examination of the characteristics of the “tools” used 

to inspire environmentally-responsible behaviors in zoo education programs is needed.  With 

such knowledge, zoo, Extension, and environmental educators who use injured and/or non-



 

27 

injured animals as teaching tools will be better able to develop interpretive activities and 

programs with a greater likelihood of inspiring realistic pro-environmental behaviors. 

Purpose 

The purpose of this study was to: (a) describe key traits of elderly audiences participating 

in zoo outreach presentations and (b) determine if and how different types of raptor presentations 

influence the empathy, altruism, and behavioral intentions of elder adults living in retirement 

communities.  Given the prevalence of both injured and non-injured birds of prey in educational 

programs presented by zoos and environmental organizations, this research provides 

conservation educators with information on whether an animal’s physical characteristics have an 

influence on inspiring engagement in pro-environmental behaviors among participants.  

Specifically, this study examined the applicability of the empathy-altruism hypothesis (Batson, 

1991) in explaining participant intent to engage in environmentally-responsible behaviors 

following exposure to one of three presentations: 

• Presentation One: A 40-45 minute zoo presentation where four injured birds of prey were 
used as teaching tools/ambassadors of conservation-related messages. 

• Presentation Two: A 40-45 minute zoo presentation where four non-injured (imprinted) 
birds of prey were used as teaching tools/ambassadors of the identical conservation-related 
messages as mentioned previously. 

• Presentation Three (Comparison Group): A 40-45 minute PowerPoint presentation where 
color photographs of the same injured birds of prey and the same non-injured birds of prey 
mentioned previously were used during the discussion of the same conservation-related 
messages as used in presentations one and two. 

All zoo outreach presentations took place at retirement communities in the Clearwater, 

Florida and Tampa, Florida area.  The dependent variable in this study was the behavioral 

intention of participants to commit to engage in pro-environmental practices advocated by the 

zoo educator.  Specifically, these behaviors included: 

• Telling a friend about the wildlife presentation 
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• Telling a friend about conservation in general 
• Not discarding food scraps along roadways 
• Attending another wildlife-related presentation 
• Building or sponsoring a bird nesting box 
• Donating money to a wildlife habitat conservation organization 
 
These six behaviors were listed in this order with the assumption that the amount of effort 

required to engage in the behaviors increased as one moved down the list.  As such, Guttman-

type scoring was used to code the behaviors.  Higher scores indicated a greater degree of 

commitment to performing more effort-intense conservation behaviors and as such, a greater 

commitment to wildlife conservation. 

Along with the physical status (injured or non-injured) of the educational animal, 

additional independent variables included: 

• Conservation-related behaviors of the participant three months prior to attending the 
presentation 

• Participant attitudes toward wildlife habitat conservation prior to attending the presentation 
• Participant knowledge regarding birds of prey prior to attending the presentation 
• Participant attitudes toward birds of prey prior to attending the presentation 
• Participant level of empathic emotional response to the presentation 
• Participant level of altruistic motivation following the presentation 
• Whether the participant belongs to an environmental or conservation organization 
• Whether the participant owns any pets 
• Participant permanent residence 
• Participant sex 
• Participant age 
 
Study Objectives 

The following four objectives guided this study: 

1. To determine the characteristics of participants of the birds of prey outreach presentation. 

2. To identify the relationship between selected participant characteristics and their associated 
level of empathy, altruism, and commitment to engage in environmentally-responsible 
behaviors following exposure to (a) all injured birds of prey, (b) all non-injured birds of prey, 
or (c) pictures of the same birds of prey and identical conservation messages. 

3. To build a regression model to predict commitment to engage in environmentally-responsible 
behaviors based on a participant’s characteristics prior to attending the wildlife presentation, 
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their empathic emotional response to the presentation, and their altruistic motivation 
following the presentation. 

4. To measure the level of satisfaction participants have with Tampa’s Lowry Park Zoo birds of 
prey outreach presentation. 

Research Hypotheses 

Using the aforementioned literature on the empathy-altruism hypothesis as a guide, the 

following research hypotheses were developed: 

1. Injured birds of prey will evoke higher levels of empathy, altruism, and commitment among 
participants to engage in environmentally-responsible behaviors than will non-injured birds 
of prey and color photographs of both injured and non-injured birds of prey. 

2. Higher empathy levels will lead to higher levels of altruistic motivation. 

3. Higher levels of empathy and altruistic motivation will result in a stronger commitment to 
“help” and engage in the pro-environmental practices advocated by the zoo educator. 

Limitations 

While this research is specific to the programmatic and educational goals of Tampa’s 

Lowry Park Zoo, Morgan and Hodgkinson (1999) advocate the need for conducting site-specific 

research, despite the apparent lack of generalizability.  Although retirement communities were 

randomly assigned to receive one of the three presentations (as Ary et al., 2002 recommend), one 

limitation of this study includes the use of a convenience sample to attain retirement community 

participation.  Additional limitations aside from those associated with sampling error include 

those associated with measurement error.  A panel of experts was used to ensure face and content 

validity of the survey instrument and principal component factor analysis procedures were used 

to ensure construct validity, reliability, and test for dimensionality of the data (data reduction 

technique), thus minimizing the influence of measurement error.  Methods associated with the 

tailored design method (Dillman, 2000) were used to adjust for the potential for measurement 

error associated with instrument design and layout.  The group administration of the survey 
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instrument used to measure participant emotional and behavioral intention responses to the 

educational presentations controlled for issues regarding nonresponse error.   
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Figure 1-1.  Theoretical Model Linking the Theory of Planned Behavior and the Empathy-

altruism Hypothesis  
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CHAPTER 2 
REVIEW OF THE LITERATURE 

Introduction 

In Chapter 1, the benefits of using live animals as teaching tools were reviewed, including 

the potential for live animals to influence the knowledge, attitudes, and quality of life of youth 

and adults.  However, a lack of rigorously measured empirical evidence on the ability of live 

animals to promote environmentally responsible behavioral action was noted as a deficiency in 

the zoo and environmental education research.  The empathy-altruism hypothesis was introduced 

as a theoretical model of potential utility in understanding the relationship between the 

characteristics of animals used as teaching tools and the likelihood of program participants to 

engage in environmentally responsible behaviors.  Because of the relevance of both injured and 

non-injured (imprinted) animals—particularly birds of prey—in the educational efforts of zoos, 

environmental educators, and the Cooperative Extension Service, rationale was provided for 

testing the empathy-altruism hypothesis with animals in need.  No research currently exists 

testing the applicability of the empathy-altruism hypothesis with live animals.  Finally, Chapter 1 

questioned the reality of current behavior change expectations following the single exposure 

program activities that are common in zoo and environmental education outreach settings.  This 

chapter will introduce the empathy-altruism hypothesis in the context of zoo education research, 

compare the empathy-altruism hypothesis with other behavior change theories in zoo and 

environmental education, and provide rationale for testing this model with animals in need.  In 

addition, this chapter will summarize available literature on the relationship between participant 

characteristics and the likelihood of engagement in environmentally-responsible behaviors. 
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Empathy-altruism Hypothesis and Research Involving Animals 

The empathy-altruism model hypothesizes that feeling empathy for a person in need 

evokes altruistic motivation to help that person (Batson, 1991).  The magnitude of empathic 

emotion felt for another in need is a function of the magnitude of the perceived need associated 

with the one in need of help and the strength of the perceiver’s attachment to the one in need.  

Batson (1991) describes perceived need as involving “recognition of a negative discrepancy 

between the other’s current and potential states on one or more dimensions of well-being” (being 

free from unpleasant states and experiencing pleasant states) (p. 75).  The ability of a person to 

perceive another in need is influenced by one’s prior experiences in similar situations and by 

feelings of attachment (Batson, 1991). 

Perception of need is influenced by feelings of attachment toward another subject.  With 

regards to live animals, Batson (1991) noted the ability of interpersonal relationships to elicit 

feelings of attachment, including relationships with pets.  In a synthesis of research, Siegel 

(2004) noted the ability of pet animals to enhance communication between students and teachers 

and in improving student attitudes toward learning.  Weigel, Caiola, and Pittman-Foy (2002) 

found that domesticated animals such as miniature horses, llamas, goats, cattle, and rabbits had 

therapeutic value for at-risk youth.  Specifically, these animals aided in teaching youth about 

self-awareness, were listeners when youth wanted to verbalize their problems, and served as an 

unconditional, uncompromising friend (Weigel, Caiola, & Pittman-Foy, 2002). 

Although numerous studies have been conducted testing the empathy-altruism hypothesis 

with people in need, little research exists testing the model’s relevance in explaining the behavior 

of individuals with regards to helping animals in need.  In fact, nearly every investigation of the 

link between empathy and pro-social behavior has involved people helping other people (Batson 

et al., 2005; Shelton & Rogers, 1981).  Shelton and Rogers (1981) were the first to propose an 
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extension of the theory to predicting motivation to engage in behaviors to protect endangered 

animal species threatened with extinction.  Their experiments involved undergraduate students 

enrolled in introductory psychology courses (an audience often used for such studies due to 

convenience sampling) exposed to one of four 19-minute videotapes.  One videotape contained 

gory scenes of whales being hunted, killed, and processed (high noxiousness manipulation); one 

contained industrial whalers engaged in the hunting, killing, and processing whales with gory 

scenes omitted (low noxiousness manipulation); one showed scenes of a Greenpeace (a pro-

environmental action organization) crew saving whales from whalers (high response efficacy 

manipulation); and one showed neutral scenes of the same Greenpeace crew at sea (low response 

efficacy manipulation).  Empathy was manipulated by either instructing participants to watch a 

videotape about whales (low-empathy manipulation) or by instructing participants to “imagine 

how the whale feels,” “sympathize with the whales,” and “trade places with the whale” while 

viewing the video (high-empathy manipulation).   

Results of a post-experiment questionnaire measuring the intentions of participants to help 

save whales and support Greenpeace indicated that videotapes showing gory scenes of industrial 

whaling and films showing Greenpeace successfully saving whales strengthened participant 

feelings of empathy and influenced intentions to help save whales (Shelton & Rogers, 1981).  

Given such results, these authors were among the first to suggest that appeals for empathy can 

elicit others to help even when the potential beneficiaries symbolize/represent the many others 

exposed to the same danger.  Such a finding potentially explains why educational programs that 

use live animals as ambassadors for the protection and conservation of similar, wild species are 

successful at influencing the emotions of their participants. 
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Attitudes Towards Animals 

An explicit definition of attitude is a minimal prerequisite to the development of valid and 

reliable procedures to measure such a concept (Fishbein & Ajzen, 1975).  Thurstone (1931) 

views an attitude as a one dimensional concept that refers to “the amount of affect for or against 

a psychological object” (p. 261).  Allport (1967) defines an attitude as “a mental and neural state 

of readiness, organized through experience, exerting a directive or dynamic influence upon the 

individual’s response to all objects and situations with which it is related” (p. 8).  Fishbein and 

Ajzen (1975) describe an attitude as having three basic components: (1) it is learned, (2) it 

predisposes action, and (3) such actions are consistently favorable or unfavorable toward an 

object.  Combining the aforementioned definitions and considering an attitude as a measure of 

intensity of a predisposition to act in certain ways under certain circumstances, attitudes are also 

evaluative.  They are an evaluation of an attribute and are a function of beliefs linking the 

attribute to other characteristics and evaluations of those characteristics (Fishbein & Ajzen, 

1975).  Thurstone (1967) argues that an attitude is “a complex affair which cannot be wholly 

described by any single numerical index” (p. 77).   

In regards to attitudes towards animals specifically, Kellert (1980) echoes Thurstone’s 

(1967) thoughts, suggesting that attitudes primarily describe only basic perceptions, not 

behaviors, and that rarely will all of one’s actions be explained by one attitude.  Kellert (1980) 

developed a typology of attitudes that Americans have towards animals which is relevant to 

research on the use of animals as ambassadors of conservation messages and this study.  His 

typology suggests that Americans have 10 major attitudes regarding wild and domestic animals.  

These attitude types include naturalistic, ecologistic, humanistic, moralistic, scientistic, aesthetic, 

utilitarian, dominionistic, negativistic, and neutralistic.  Several of these attitudes are directly 

applicable to research on the reactions of participants of programs which use injured and non-
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injured animals as tools to encourage environmentally-responsible behaviors.  Specifically, the 

ecologistic, humanistic, and aesthetic attitude types are most relevant to the emotional reactions 

and behavioral intentions of participants following exposure to raptor presentations where all 

injured or all non-injured birds are used as teaching tools. 

Ecologistic Attitudes Towards Animals 

Based on Kellert’s work, the ecologistic attitude towards animals focuses on the 

interrelationships that wildlife species in particular—as apposed to domestic animals—have 

within an ecosystem.  Those with an ecologistic attitude exhibit concern for the dependencies 

between animals and their natural habitats.  In addition, an ecologistic attitude towards wildlife 

focuses on the behaviors of large numbers of animal species, instead of focusing on individual 

animals.  In this way, wildlife is valued for its ability to help humans understand how broader 

natural systems function.  Based on Kellert’s 1978 national sample of over 3,000 respondents, 

individuals classified as “zoo enthusiasts” had low ecologistic scale scores when compared to 

other respondents.  Overall, an estimated seven-percent of the 1978 American population was 

strongly ecologistically-oriented (Kellert, 1980).     

In the context of this study, the ecologistic attitudes of participants attending birds of prey 

presentations were measured prior to viewing the presentations using questions that examined 

participant attitudes toward wildlife habitat conservation and wildlife habitat conservation 

programs (Appendix D).  Although an individual who is strongly ecologistically oriented is 

concerned more for broader groups of animal species than individual animals, as Shelton and 

Rogers (1981) reported, an individual animal can effectively represent general groups of animal 

species and influence ecologistic attitudes and behavioral intentions.  In this way, a single great 

horned owl (Bubo virginianus) used as a teaching tool in a presentation could serve as an 
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ambassador for other great horned owls, owls in general, and the broader family of raptors 

through representation and influence ecologistic attitudes. 

Humanistic Attitudes Towards Animals 

Contrary to the broader focus on groups of animal species associated with ecologistic 

attitudes, the humanistic attitude towards animals emphasizes feelings of strong affection and 

attachment to individual animals such as pets (Kellert, 1980).  Individuals who are strongly 

oriented toward the humanistic attitude express the same feelings and emotions toward animals 

that are typically expressed toward other people.  Individual animals are valued most as basic 

sources of affection and companionship.  For individuals with strong humanistic tendencies, 

animals may be viewed as human substitutes.  According to Kellert (1980), “considerable 

empathy for animal emotion and thought typically accompanies the humanistic perspective and, 

as a consequence, anthropomorphic tendencies can result” (p. 34).  In addition, the humanistic 

attitude toward wildlife typically involves strong affection for animals that are large and 

aesthetically appealing.  Based on Kellert’s 1978 national sample, an estimated 35% of the 

American population was strongly oriented toward the humanistic attitude type.  Specifically, 

individuals who belonged to environmental protection organizations and those who visited zoos 

scored very high on the humanistic attitude scale.  Females were the most humanistically 

oriented, males were the least humanistically-oriented, and individuals over 76 years of age were 

the least humanistically-oriented (Kellert, 1980).    

In the context of this study, although birds of prey were not portrayed as domesticated pets 

during zoo outreach presentations, humanistic attitudes toward birds of prey were expressed by 

presentation participants.  Given the link between humanistic attitudes towards animals (Kellert, 

1980) and empathic emotional responses to animals in need presented in Chapter 1 (Batson et al., 

2005; Schultz, 2000; Shelton & Rogers, 1981), participants with more empathy for birds of prey 
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would likely have stronger humanistic attitudes towards birds of prey.  Given the findings 

previously presented and this hypothetical link, participants who indicated belonging to 

conservation organizations would be more likely to experience stronger empathic emotions 

toward animals as teaching tools in general.  If females are more humanistically-oriented, female 

participants of zoo outreach presentations would also be more likely to experience stronger 

empathic emotions towards animals than males and thus more likely to engage in behaviors to 

help animals in need.  In fact, Batson (1991) reported that females are more likely to experience 

stronger empathic emotions, more likely to feel stronger altruistic tendencies, and thus be more 

likely to engage in helping behaviors when compared to males.   

If humanistic attitudes towards animals are related to empathic emotional responses to 

animals used as teaching tools, large, aesthetically appealing animals used as teaching tools in 

zoo outreach presentations will be more likely to result in stronger levels of empathy than 

smaller, less attractive animals.  As such, one might expect a presentation containing a large, 

great horned owl (aesthetically appealing) to elicit stronger empathic responses than a 

presentation containing an equally large, black vulture (Coragyps atratus) (potentially less 

appealing).  In the context of the empathy-altruism hypothesis, if the great horned owl and black 

vulture were both injured, the theory suggests that the great horned owl would elicit stronger 

empathic emotions, more altruism, and thus a greater likelihood of helping behavior than would 

the black vulture (Batson, 1991; Batson et al., 2005). 

Aesthetic Attitudes Towards Animals 

Given the relevance of addressing the visual appeal of the living teaching tools used by 

zoos, environmental educators, and Cooperative Extension, Kellert’s aesthetic attitude type must 

also be considered.  According to Kellert (1980), aesthetic attitudes towards animals are those 

which emphasize the attractiveness or symbolic significance of animals.  However, Kellert 



 

39 

(1980) suggests that a major concern of individuals with strong aesthetic attitudes towards 

animals revolves around the appeal of the animal as “emblematic of particular meanings” (p. 34).  

As such, if symbolic characteristics of animals are significant in influencing aesthetic attitudes, 

perhaps the physical condition/characteristics of an animal would influence aesthetic attitudes.  

Following his 1978 national study, Kellert (1980) reported that an estimated 15% of the 

American population was strongly oriented towards the aesthetic attitude type.  Unfortunately, 

useful scales were not developed to quantitatively measure the aesthetic attitudes of the general 

public.     

Considering one’s aesthetic attitudes towards animals used as teaching tools may provide 

insight into their emotional reaction to a presentation and perhaps their resulting behavioral 

intentions.  For example, if the physical condition of a bird of prey permanently injured 

following a collision with a building were viewed as emblematic of habitat fragmentation for 

human development, participants may be more likely to feel compelled to support habitat 

conservation efforts.  Similarly, because the birds of prey used in outreach presentations with 

Tampa’s Lowry Park Zoo are in captivity as a result of human actions (injured or illegally raised 

in captivity), participants may be more likely to engage in behaviors which counter those of 

others.  According to Kaiser and Shimoda (1999), empathy toward such birds of prey may be the 

result of feelings of guilt for one’s own and/or others’ ecological behaviors.  If people feel guilty 

for what they do (e.g., discarding food scraps along roadways) or fail to do (e.g., not picking up 

litter), they are likely to feel morally responsible for the environment (Kaiser & Shimoda, 1999).  

If then the self-ascription of responsibility (associated with moral responsibility) predicts a 

considerable portion of a person’s ecological behavior (Kaiser & Shimoda, 1999; Schwartz, 



 

40 

1977), participants of the raptor presentation that feel guilty after viewing an injured or imprinted 

bird and hearing the accompanying story would be more likely to exhibit ecological behavior.        

Attitudes Towards Animals Based on Animal Appearance 

The appearance of animals used in educational programs influences participant attitudes 

and learning experiences (Kellert & Dunlap, 1989; Knegtering, Hendrickx, van der Windt, & 

Schoot-Uiterkamp, 2002; Tunnicliffe, 1995).  In their assessment of non-governmental 

organization attitudes toward species conservation, Knegtering et al. (2002) suggested that the 

charismatic appearance of butterflies influenced the level of conservation importance placed 

upon insects when compared to other taxa.  Tunnicliffe (1995) examined the conversations of 

elementary school students and accompanying adults when viewing animal exhibits in zoos.  

Exhibit viewers commented often on the appearance of the animals, including their size and 

overall body shape (Tunnicliffe, 1995).  Often these aesthetically appealing animals are referred 

to as “charismatic megafauna” (Rohlf, 1991) and their attractiveness has been found to invoke 

feelings of personal attachment and empathy (Siegel, 2004). 

 An examination of the literature related to the appearance of educational animals was 

necessary because of the documented relationship between the attractiveness of an animal and 

feelings of attachment in those interacting with the animal.  According to Batson (1991), 

cognitive processes such as attractiveness can contribute to feelings of attachment.  Attachments 

are typically based on personal contact and relationships with animals such as pets can instill 

feelings of attachment (Batson, 1991).  The level of empathic emotion one feels toward a subject 

in need is said to be positively related to one’s feelings of attachment (Batson, 1991; Siegel, 

2004). 
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Attitudes Towards Habitat Conservation and Birds of Prey as Teaching Tools 

A limited number of studies exist on the effectiveness of outreach programs that use 

animals to convey environmental messages (Dierking et al., 2002; Swanagan, 2000).  

Specifically, very few studies exist pertaining to the impact of bird of prey presentations on 

educational participants.  Yerke and Burns (1991) examined the impact of a flying birds of prey 

presentation on the attitudes and knowledge of zoo visitors.  Although there was no significant 

difference in the percentage of correct answers to factual questions on birds of prey before and 

after the show, participants had more positive attitudes toward conservation immediately after 

the presentation.  In addition, visitors participating in the presentation had more positive attitudes 

toward the importance of personally acting to protect wildlife.   

In a related study, Yerke and Burns (1993) evaluated the effectiveness of a zoo outreach 

program that used trained birds of prey in 30-minute assembly presentations at schools.  Results 

indicated that fifth grade students participating in the raptor program had more positive attitudes 

toward conservation than they had prior to participation.  More than half of the students reported 

talking with their families about saving wildlife after seeing the presentation.  Aside from these 

studies, limited knowledge exists pertaining to the effectiveness of using birds of prey as 

teaching tools to inspire participant engagement in environmentally-responsible behaviors.    

Theory of Planned Behavior, Empathy-Altruism Hypothesis, and Birds of Prey  

The logic behind educational outreach programs presented by zoos such as Tampa’s Lowry 

Park Zoo can be related to the theoretical underpinnings of the theory of planned behavior 

(Ajzen, 1985) and the empathy-altruism hypothesis (Batson, 1991).  Using birds of prey as an 

example, often zoo educators strive to convince program participants that they have the ability to 

positively influence raptor conservation efforts at the local (e.g., not discarding food scraps along 

local roadways) and global (e.g., donating funds to international conservation organizations) 
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levels.  Zoo educators also strive to provide participants with the tools necessary to inspire 

engagement in conservation-related behaviors.  When birds of prey are the animal ambassadors 

for conservation, a simple tool to inspire engagement in conservation practices could be 

providing participants with instructions for building owl nest boxes.  According to the empathy-

altruism hypothesis, using an injured bird of prey in an educational presentation would increase 

the likelihood of participant engagement in behaviors to help other birds of prey and their habitat 

because of the bird’s vulnerability and need for special protection (Batson, 1991; Batson et al., 

2005).  The theory suggests that empathy felt toward an injured bird of prey would produce 

altruistic motivation which should increase the likelihood of engagement in helping behaviors 

(C.D. Batson, personal communication, April 27, 2006).   

The birds of prey outreach presentation at Tampa’s Lowry Park Zoo currently provides 

participants with information and reminders about the consequences of engaging in particular 

behaviors like discarding food scraps along roadways and the ease with which the action can be 

corrected (e.g., leaving a small plastic bag in an automobile to collect food scraps, then properly 

discarding the bag).  According to the theory of planned behavior, to generate intention to act in 

favor of birds of prey and their habitat, zoo educators should discuss the number of visitors who 

have reported not discarding food scraps or who have built owl nest boxes after participating in 

the program.  Because the theory also suggests that participant attitude toward the target 

behavior influences their intention to act, if participants identify with an injured raptor used in an 

outreach presentation, Batson (1991), Batson et al. (2005), and Shelton and Rogers (1981) 

suggest that this would be enough to generate empathy.  Schultz (2000) suggests that this 

establishment of empathy would be enough to motivate positive environmental attitudes.  The 

theory of planned behavior (Ajzen, 1985) and Swanagan (2000) suggest that these positive 
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attitudes toward a target behavior influence one’s intention to engage in behaviors to benefit 

birds of prey and their habitat.          

Behavioral Intention and Actual Behavioral Engagement 

Considering the aforementioned discussion of attitudes, Fishbein (1967) reported that the 

relationship between attitude and behavioral intention is stable and strongly positive.  Although 

such correlations vary considerably depending on the type of behavioral intention options 

presented, the correlation between attitude and the sum of behavioral intentions tends to be high 

(Fishbein, 1967).  Fishbein (1967) suggests that behavioral intentions are determinants or 

consequents of one’s attitude.  Based on the theories of reasoned action and planned behavior 

(Fishbein, 1967; Fishbein & Ajzen, 1975), considering participant intentions to engage in 

behaviors that benefit birds of prey should provide good estimates of participant attitudes toward 

birds of prey and habitat conservation.    

The single best predictor of an individual’s actual behavior is a measure of his/her 

intention to perform that behavior (Fishbein & Ajzen, 1975).  Fishbein and Ajzen (1975) suggest 

that the relationship between behavioral intention and the actual performance of that behavior 

should be high.  In fact, “if one wants to know whether or not an individual will perform a given 

behavior, the simplest and probably most efficient thing that one can do is to ask that individual 

whether he intends to perform that behavior” (Fishbein & Ajzen, p. 369).  The size of the 

relationship between a behavioral intention and an actual behavior can depend on the specificity 

of the behavioral intention being considered (Fishbein, 1967; Fishbein & Ajzen, 1975).  In 

addition, although one’s attitude may initially be related to a specific behavioral intention, this 

association may or may not persist, depending on how specific and often the reinforcement 

associated with the behavioral intention is provided (Fishbein, 1967).   
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While zoo outreach presentations often expose participants to a variety of emotion-

impacting stories and living examples of the consequences of human actions on birds of prey, 

they also provide participants with specific knowledge regarding the conservation and habitat 

status of the animals used as teaching tools.  As part of the knowledge-deficit model, Schultz 

(2002) advocates that knowledge alone does not necessarily influence behavior but that a lack of 

knowledge can be a barrier to behavioral engagement.  Specifically, Schultz (2002) infers that 

knowledge that is specific and targeted to an audience or topic of concern can be one helpful 

component in promoting pro-environmental behavior but that “generic,” non-content/situation- 

specific knowledge is not helpful.  By providing locally relevant, species-specific information to 

program participants, as apposed to generic information regarding birds of prey, zoo educators 

increase the likelihood that participants will engage in behaviors to help conserve birds of prey 

and their habitat (Schultz, 2002). 

Attitudes, Environmentally-responsible Behavioral Intention, and Adult Learners 

Hudson (2001) advocated that environmental educators respond to the growing number of 

older adult visitors participating in their programs.  However, no suggestions were offered as to 

how this might be done. 

With an increase in the number of older adults participating in conservation-related 

programs at zoos and aquariums, this study measured the environmentally-oriented behavioral 

intentions of older adults following exposure to birds of prey used as ambassadors of 

conservation messages.  The population for this study included elder adults residing in retirement 

communities located around the Tampa and Clearwater, Florida areas.  With a focus on the 

emotional reactions and behavioral intentions of senior adult participants following exposure to 

birds of prey used as teaching tools in this study, some discussion of adult learning theory and its 

relation to zoo outreach education techniques is necessary. 
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Adult Learning Theory 

Adults learn differently than children and adult learning theory suggests six principles that 

should be considered when evaluating educational activities with the adult learner in mind 

(Knowles, Holton, & Swanson, 1998).  First, the adult learner must know the purpose for 

learning what they are being taught.  Outreach presentations that use live animals to convey 

environmental messages to adults should explicitly state why the audience is being asked to 

remember and act on the messages being conveyed.  Second, adults take control of how they 

learn and are self-directed learners.  When using live animals as teaching tools with adult 

audiences, the conservation educator must therefore promote a learning environment where the 

participant’s informational and emotional needs are considered.  For example, an injured 

animal’s specific physical condition may intrigue the adult learner to want to know more about 

the health of the animal and adult learning theory suggests that the educator cater to the concerns 

of the learner before moving further.  Third, what is to be learned by the adult is impacted by 

prior learning experiences.  As such, the conservation educator who uses live animals as teaching 

tools must consider the learner’s previous experiences and encounters with similar educational 

programs and even the actual animals themselves.  For example, experiential learning theory 

(Kolb, 1984) suggests that a previous encounter (positive or negative) with the same kind of 

animal used in an educational presentation could significantly influence the learning experience 

for the participant.  In situations where the previous encounter was a negative one (e.g., with a 

stereotypical animal such as a snake), the ability of the zoo educator to effectively relate 

environmental/conservation messages to the animal being presented would be hindered. 

 Knowles, Holton, and Swanson (1998) suggest three other principles of adult learning 

theory that could potentially influence the ability of the zoo educator to effectively convey 

conservation-related messages to the adult learner and thus promote engagement in behaviors to 
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benefit birds of prey and their habitat.  The fourth principle relates to the previous example 

concerning prior encounters with educational animals and involves the fact that adult learners 

need to be ready to learn.  The use of educational animals with commonly associated negative 

stereotypes may prevent the adult participating in an educational activity from being “ready” to 

learn.  Because of this, injured and non-injured birds of prey were the only kind of animals used 

as teaching tools with adults in this study.   

The fifth and sixth principles relate directly to the educational techniques and philosophies 

typically associated with non-formal environmental educators, zoo educators, and Extension 

professionals.  The fifth principle states that adults learn best when information is presented in a 

real-life setting (the problem-solving approach to instruction) and the sixth principle suggests 

that for adults to be motivated to learn, the new knowledge presented must help them solve 

problems they perceive are important.  This implies that the information presented and perhaps 

the educational animals used to help convey conservation-related messages must be relevant to 

the life of the adult learner.  Kreger and Mench (1995) made several recommendations regarding 

the use of common, native species in educational programs.  When conveying messages related 

to the protection of a rare species, they suggest using a related common species because 

participants are more likely to care about and express fewer negative stereotypes toward a locally 

relevant animal (Kreger & Mench, 1995).  Gippoliti and Amori (1998) argue that a greater 

emphasis on more common species in educational programs would allow participants to receive 

a broader view of the animal world (not being dominated by large, exotic animals as currently 

emphasized in zoos) and biodiversity.  The majority of the birds of prey used as teaching tools in 

this study were native to Florida and/or the United States.  Details concerning the specific 

species of birds used in the outreach presentations are presented in Chapter 3. 
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With regards to the learning of older adults specifically, Merriam, Caffarella, and 

Baumgartner (2007) suggest that educators should provide older adults with advice on useful 

resources to consult after the educational experience has ended.  In an attempt to increase the 

likelihood of engagement in behaviors advocated by the zoo educator to help birds of prey and 

their habitat, the zoo educator in this study provided all participants with written information on 

how to build an owl nesting box as a way to enhance habitat for birds of prey.  Because program 

participants were reminded that they have the capacity to improve conditions for raptors and 

other wildlife and were provided with the tools to do so, Bandura’s (1977, 1994) self-efficacy 

theory would predict that participants who believe they have the capacity to improve wildlife 

conditions will be more likely to act in this way. 

Benefits of Animal Interaction for Older Adults 

A significant body of research exists on the benefits of animal interaction for older adults.  

For elder citizens, interaction with domesticated animals can aid in the recovery process 

following a heart attack (Friedman et al., 1980), reduce blood pressure (Friedman et al., 1983), 

lower depression levels for those in nursing homes (Francis et al., 1985), reduce medical care 

costs (Montague, 1995), and improve overall quality of life (Geisler, 2004).  However, little 

research exists on the impact of wildlife interactions with older adults.  Shore (2002) as cited in 

Vining (2003) notes that caring for an individual domesticated animal does not translate into 

proper caring for a wild species.  Myers and Saunders (as cited in Kahn & Kellert, 2002) suggest 

that caring about an individual animal may lead to caring about that animal’s needs, well-being, 

and ultimately broader environmental caring.  Vining (2003) advocates that more research be 

conducted to determine whether there is a link between caring for individual animals, caring for 

populations, and caring for entire ecosystems.   
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There is a lack of research on the connection between human-animal relationships and 

one’s interest in environmental protection (Vining, 2003).  Vining (2003) suggests that if a 

relationship does exist between empathy for individual animals, their species, and their habitat, 

an understanding of this may be crucial to encouraging resource conservation and environmental 

protection.  Given the current lack of information regarding the impact of zoo outreach education 

efforts on participant intentions to engage in environmentally-responsible behaviors to benefit 

animals and their habitat (Dierking et al., 2002; Swanagan, 2000), the link between empathy 

generated for animals and intent to engage in pro-environmental behaviors must be explored.  

With evidence that a positive link already exists between older adults and animal interaction, this 

study examined the emotional responses and behavioral intentions of elder adults living in 

retirement communities.   

Response to Interaction with Animals and Participant Characteristics 

Knowledge of the relationship between sex and emotional response to animals is lacking 

and somewhat unclear.  In fact, Vining (2003) notes that little attention has been given to the 

concept that men and women may react to animals in different ways.  Considering feelings of 

empathy, Batson (1991) suggests that females are more likely to respond empathically to animals 

in need and exhibit helping behaviors than are males, although most research on empathic 

response has examined only female participants.  Kellert (1980) reported that females are more 

likely to exhibit emotional attachment to animals.  With regards to injured animals, males and 

individuals over 76 years of age were least emotionally impacted by knowledge of the welfare of 

animals (Kellert, 1980).  However, Shelton and Rogers (1981) found no effect of sex on 

participant emotions and empathic response to injured whales.  Other studies that have examined 

empathic response to descriptions of injured animals (e.g., Batson et al., 2005) sampled females 

only.  Taylor (2002) found that women responded to stressful situations by tending or comforting 
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others whereas men isolated themselves from others.  Gilligan and Attanucci (1994) reported a 

similar finding in that women tended to have a morality of caring and men had a morality of 

justice.  If witnessing an injured bird of prey is classified as a “stressful situation,” perhaps 

females will be more likely to generate empathy and intend to engage in behaviors beneficial to 

birds of prey and their habitat than will males.     

Rationale for Testing the Empathy-altruism Hypothesis with Animals in Need 

According to the empathy-altruism hypothesis, feeling empathy for a person in need 

evokes altruistic motivation to help that person (Batson, 1991).  Here, the more empathic 

emotion one feels for a subject in need, the more altruistic motivation to have that need reduced 

will result.  However, according to the empathy-altruism hypothesis, feeling empathy for a 

subject in need is said to evoke motivation to help where any benefits to oneself are unintended 

consequences and not the ultimate goal of helping.  In fact, all motivation to help that is evoked 

by empathy is altruistic—done to increase the welfare of the one in need (Batson, 1991).   

Although previous research suggested that the degree of empathy felt for a subject in need 

was positively related to the degree of similarity one had with that subject, more recent research 

suggests otherwise.  In fact, Batson et al. (2005) reported that the less similar a subject in need 

(an injured dog and puppy) is to the one with the ability to help, the more likely it is that the 

individual with the ability to help will feel empathy and help.  Others such as Schultz (2000) 

have asked participants to view color images of injured animals and then measured associated 

levels of empathy and altruism.  When asked to take the perspective of an injured animal, 

individuals were significantly more empathic and altruistic than individuals who were asked to 

be objective (Schultz, 2000).  As such, if participants identify with an injured bird of prey used in 

a zoo outreach presentation and generate empathy, Schultz (2000) and Batson et al. (2005) 

suggest that this would be enough to generate biospheric concern for other similarly injured 
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raptors (altruism) and would lead to an intent to engage in behaviors that would help birds of 

prey and their habitat.  However, in both the Schultz (2000) and Batson et al. (2005) studies, no 

real, live, injured animals were used.  Aside from these two studies and an earlier study 

involving industrial whaling (Shelton & Rogers, 1981), no other research exists examining the 

influence of injured animals on empathy, altruism, and engagement in helping behaviors (C.D. 

Batson, personal communication, April 27, 2006).  In fact, no research exists examining the 

influence of live animals on empathy, altruism, and intentions to help.  Given the limited amount 

of research available concerning this phenomenon, further verification of the applicability of the 

empathy-altruism model with live animals in need is warranted. 

Some might question the parsimoniousness of the empathy-altruism hypothesis.  Batson 

himself notes the rather simplistic nature of this model: 

“As presented [in the model], empathy evokes no motivation to help directed toward the 
egoistic goals of gaining rewards, avoiding punishments, or reducing aversive arousal.  It 
is easy to imagine a weaker form of the empathy-altruism hypothesis, in which empathic 
emotion evokes both egoistic and altruistic motivation” (Batson, 1991, p. 87). 

He provides strategic justification for ignoring egoistic explanations, noting that if empirical 

evidence supports the more parsimonious form of the model, “then we have no need for the more 

complicated procedures and more sensitive measures required to test the weak form [that 

involving egoistic explanations]” (Batson, 1991, p. 88).  However, he does offer a brief 

disclaimer regarding egoistic motives: 

“To claim that empathic emotion evokes altruistic motivation and only altruistic 
motivation, as the strong form [that without egoistic explanations] of the empathy-altruism 
hypothesis does, is not to claim that the empathically aroused individual is experiencing 
only altruistic motivation.  He or she may also be experiencing egoistic motives arising 
from sources other than empathy.  These egoistic motives and the altruistic motive are 
assumed to be distinct, but to the extent that the goals of these motives are compatible, 
their magnitudes should sum” (Batson, 1991, p. 88). 
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Given the implications suggested by Batson (1991) of empirically testing the empathy-altruism 

hypothesis without consideration of egoistic motives of engagement in helping behavior, this 

study tested the model that ignores egoistic explanations of helping behavior. 
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CHAPTER 3 
METHODS 

Introduction 

Chapters 1 and 2 highlighted some of the methodological limitations cited in evaluative 

studies of zoo and environmental education programs that use live animals to convey 

conservation-related messages.  From a methodological standpoint, one of the overarching goals 

of this study was to improve the rigor with which measurements of participant affect and 

behavioral intention are conducted, analyzed, and reported in the literature.  In addition, the 

practical significance of research results has been highlighted through the reporting of variance 

explained terms (R-squared).  An emphasis on the practical significance of research results helps 

ensure that the findings of this study are usable to interested stakeholders (e.g., Tampa’s Lowry 

Park Zoo education staff).  In this chapter, issues regarding the population of interest, sampling 

and types of presentations administered, measurement (validity, reliability, and sensitivity), and 

data analysis methods are discussed. 

Population of Interest 

The literature has previously cited the importance of examining the currently older 

population of individuals participating in zoo and environmental education outreach 

presentations (Hudson, 2001).  In response, this study examined the emotional and behavioral-

intention responses of older adults participating in outreach presentations conducted by Tampa’s 

Lowry Park Zoo.  Specifically, the population of interest for this study included elder individuals 

residing in retirement communities around the Tampa, Florida area.  Because the purpose of this 

study was to determine if and how different bird of prey presentations influence the behavioral 

intentions of this population, sampling had to ensure that participants had the ability and 

opportunity to engage in the behaviors advocated by the zoo educator.  The retirement 
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communities in the convenience sample were comprised of older adults who were physically 

able to leave the community grounds as needed.  Senior centers and nursing homes were not 

selected for sampling because these facilities traditionally house adults with limited physical 

abilities who may not be able to participate in the environmentally-responsible behaviors 

advocated by the zoo educator.  

Sampling and Presentation Regime 

A quasi-experimental research design was used (Ary et al., 2002).  A convenience sample 

of retirement communities located around the Tampa/Clearwater, Florida area was obtained.  An 

on-line database of retirement communities in this area was consulted and used to select 

retirement communities to participate in the study.  A total of 53 retirement communities were 

contacted and seven communities agreed to participate in the study. 

Description of Retirement Communities  

The seven retirement communities that participated in this study were located within 40 

miles of Tampa’s Lowry Park Zoo.  Five of the communities were located in Clearwater, Florida 

and two were located in Tampa, Florida.  The communities located in the Clearwater area 

included Glen Ellen Mobile Home Park, Sunny Grove Mobile Home Park, Embassy Mobile 

Home Park, Shady Lane Oaks Retirement Village, and Island in the Sun Clearwater Retirement 

Community.  Each of these communities contained between 50 and 150 homes.  The majority of 

residents in these communities lived there between November and May each year.  The two 

communities located in the Tampa area included John Knox Village Retirement Community and 

Regency Cove Mobile Home Park.  Most of the residents of John Knox Village resided there 

throughout the year and lived in apartment-style homes.  Regency Cove Mobile Home Park 

contained approximately 180 homes and the majority of residents lived in the community 

between November and May each year.   
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Once a community was selected, the researcher called the President of the Homeowners 

Association for that community, explained the purpose of the study, and asked for voluntary 

participation.  Often the President would be required to present the idea to the Homeowners 

Association Board for voting prior to agreeing to participate.  To facilitate this process, the 

researcher would send the Homeowners Association President a letter (Appendix A) by fax or 

postal mail explaining the purpose of the study and briefly summarizing the methods to be 

implemented.   

Once a retirement community agreed to participate, members of the community were 

recruited to attend the educational presentation using two techniques.  First, the retirement 

community newsletter was used as a venue to alert community members of the upcoming 

presentation and visit from the zoo.  Second, the researcher emailed the President of the 

Homeowners Association a color poster (Appendix B) which could be posted throughout the 

community to advertise the presentation and recruit participants. 

The size of each retirement community that agreed to participate varied from 30 homes to 

over 200 homes.  An estimated 30,000 adults age 55 and over resided in the Tampa/Clearwater, 

Florida area between November and April in 2005 (Tampa Tourism Bureau, personal 

communication, May 30, 2007).  As such, using a confidence interval of +/- 6, according to 

Cochran’s (1977) sample size formula, a sample size of 264 people was needed. 

Presentation Logistics 

Each retirement community that agreed to participate in the study was randomly assigned 

to receive one of three indoor educational presentations.  Of the seven communities sampled, two 

communities participated in the pilot study and received the all injured birds of prey 

presentation.  Five communities participated in the data collection as part of the main study.  

Two communities received the non-injured birds of prey presentation, two communities received 
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the slideshow presentation, and one community received the all injured birds of prey 

presentation.  Most presentations occurred in the club house of each retirement community.  

Each presentation was conducted by the same zoo educator.  This individual holds a degree in 

Environmental Interpretation from a major land-grant university, has more than 10 years of 

experience using birds of prey as teaching tools in zoo-related educational presentations, and has 

been featured on local and national television programs promoting zoo education.  Each 

presentation was between 40 and 50 minutes in length and was scripted, conveying the same 

conservation-related messages to each audience.  To ensure minimal educator variability 

between presentations and to document/account for the behavior of the live injured and non-

injured birds of prey, all presentations were videotaped.  For communities receiving the 

slideshow presentation, once all instruments were returned to the researcher and data collection 

was over, the researcher and the zoo educator together presented a live Eurasian eagle owl and 

free-flew the owl over the audience in appreciation for their attendance.  The specific content of 

each of the three presentations is detailed in Appendix G.          

Data Collection 

Data collection involved the group administration of a self-administered questionnaire.  As 

such, procedures outlined by Dillman (2000) were followed to reduce the potential for 

measurement error.  Prior to the start of each presentation, the researcher explained the purpose 

of the study and the fact that participation was completely voluntary.  As Dillman (2000) 

suggests, a nearly identical introduction was provided at each community presentation and the 

facilitator expressed his appreciation for each individual’s attendance and for taking the time to 

participate in the study.  The researcher then explained the informed consent process of the 

University-approved study and provided each participant with two copies of the informed 

consent document, one for their records and one to be returned to the researcher once signed 
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(Appendix C).  The data collection instrument, printed in 8.5” x 11.0” booklet format, was then 

distributed (Appendix D).  Participants were informed of the steps to completing the 

questionnaire and asked to complete only the pre-assessment portion of the questionnaire (parts 

one through four).   

Although Dillman (2000) suggests that the facilitator remind participants that the 

questionnaire is not a test with right and wrong answers, the researcher found that the 

participants in this study seemed to respond well to humorous remarks to “keep their eyes on 

their own paper” and to “not cheat.”  These comments seemed to allow participants to feel like 

they were back in school, and perhaps helped ensure that they take completing the questionnaire 

seriously.  The use of visual cues such as the stop sign graphic and arrows to indicate where to 

write a response were also used to help reduce the potential for measurement error (Dillman, 

2000; Israel, 2005).   

Once all participants completed the pre-assessment, the researcher introduced the zoo 

educator and participants watched the birds of prey presentation.  Immediately following the 

presentation, the researcher asked participants to turn the page in their booklets and complete the 

post-assessment portion of the questionnaire.  As participants completed the post-assessment and 

returned them, they received a small gift for their efforts.  Participants who handed in a 

completed questionnaire received a University of Florida pen.  To ensure that all parts of each 

questionnaire were completed, the researcher again used humor and a “back in school” analogy 

with participants.  Before awarding a pen to each participant, the researcher quickly flipped 

through that participant’s booklet and said, “let me make sure you got all of the answers correct.”  

While participants found this humorous, this technique allowed the researcher to quickly glance 

over the instrument to ensure that all parts were completed.  If a section of the instrument was 
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left blank, the researcher brought this to the participant’s attention.  In nearly all instances, the 

participant apologized and completed the appropriate section(s).  Data collection began on 

March 15, 2007 and ended on April 23, 2007.   

Instrumentation and Measurement 

A panel of eight experts comprised of university faculty and graduate students from the 

Department of Agricultural Education and Communication and the School of Teaching and 

Learning at the University of Florida and zoo education specialists from Tampa’s Lowry Park 

Zoo, evaluated the instrument for face and content validity.  Construct validity and internal 

consistency were measured using principal components factor analysis (Crocker & Algina, 1986) 

with a Promax oblique rotation to aid interpretation when needed.  Although Hair, Anderson, 

Tatham, and Black (1995) suggest that an orthogonal rotation should be applied if the subscale 

scores are to be used in regression, given the highly associated nature of the items within each of 

the instrument constructs (e.g., the 17 items used to measure empathy), an oblique rotation was 

more appropriate from a confirmatory sense (D. Miller, Professor of Educational Psychology, 

personal communication, June 1, 2007).   Factor scores were used in a regression analysis to 

meet objectives two and three of this study.  Reliability within each of the constructs (internal 

consistency) was measured using Cronbach’s alpha during the pilot phase of the study. 

The pre- and post-assessment instruments were distributed to participants as one 8.5” x 11” 

booklet (Appendix D).  As Dillman (2000) and Israel (2005) suggest, steps were taken to 

enhance the face validity of the instrument, including the placement of a clear title, graphic 

representing the topic of the questionnaire, and logos from the study sponsors on the front cover. 

Pre-assessment 

The pre-assessment portion of the instrument (Appendix D) was used to determine 

respondents’ prior conservation-related behaviors, entry-level attitudes toward wildlife habitat 
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conservation, entry-level attitudes toward birds of prey specifically, and demographic 

characteristics.  Part one of the pre-assessment included five items measuring respondent 

conservation-related behaviors three months prior to attending the educational presentation.  

Response options for each item included “yes” (coded as 1), “no” (coded as 0) and “did not have 

the opportunity to” (coded as 2).   

Part two of the pre-assessment included six items measuring respondent attitudes toward 

wildlife habitat conservation.  Response options for each item ranged from “not at all important” 

(coded as 1) to “very important” (coded as 5) with a “no opinion” option (coded as 6).  The 

continuous scale of these response options followed Dillman’s (2000) conventions for wording 

in differentiating between options along a 6-point continuum.  No opinion responses were 

omitted from scoring.  Summated scale scores were created to summarize participant attitudes 

toward wildlife habitat conservation with higher scores implying a more positive attitude.  No 

opinion responses were examined separately using frequencies. 

Part three of the pre-assessment included five items measuring respondent attitudes 

regarding birds of prey specifically.  Response options for each item ranged from “strongly 

disagree” (coded as 1) to “strongly agree” (coded as 5) and included a middle “neutral” option 

(coded as 3).  Summated scale scores were created here to examine overall level of agreement 

with positive statements concerning birds of prey.  Higher scores implied greater agreement.  

Part four of the pre-assessment included five items intended to assess respondent 

demographic information.  Individuals were asked to indicate whether they currently belonged to 

an environmental or conservation organization (“yes” or “no,” “yes” coded as 1 and “no” coded 

as 0) and if yes, which one(s).  They were asked to indicate whether they currently owned any 

pets (“yes” or “no,” “yes” coded as 1 and “no” coded as 0) and if yes, what kind.  For both of 
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these items, the suggestions proposed by Dillman (2000) and Israel (2005) were implemented, 

including the use of visual cues such as arrows and open boxes for respondents to write in.  

Respondents were also asked about their location of permanent residence (city and state), their 

sex (coded as 1 = male, 2 = female), and the year they were born.  Israel (2005) suggests that 

four connected, open boxes be used to reduce the likelihood of measurement error in asking for 

respondent age and the pre-assessment implemented this technique.  The same pre-assessment 

instrument was given to all three presentation groups. 

Post-assessment 

The post-assessment portion of the instrument (Appendix D) was used to measure 

participants’ perceptions of need associated with the birds of prey in the presentation and test 

each of the components of the empathy-altruism hypothesis.  Specifically, the post-assessment 

measured empathic emotional response to the presentation, altruistic motivation following the 

presentation, and the environmentally-responsible behavioral intentions of participants.  In 

addition, to meet objective four of the study, part five of the post-assessment examined the 

satisfaction of participants of each of the presentations. 

Perceived Level of Need 

Part one of the post-assessment measured the level of need associated with the birds of 

prey presented in each presentation.  Batson (1991) suggests that perception of need be measured 

prior to measuring empathy, then developed as an index, and used as a covariate in a regression 

model.  Perception of need was measured by asking respondents to indicate how in need the 

birds of prey were of specific actions, including aid, protection, veterinary care, affection, time 

away from people, and companionship.  Birds that were perceived to be in need of “aid” were 

assumed to be worthy of physical, non-medical related attention from humans (such as a zoo 

official).  Birds perceived to be in need of “protection” were assumed to be worthy of human-
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related efforts to keep the animal from being negatively impacted by other humans or their 

actions (including habitat loss).  Birds perceived to be in need of “veterinary care” were assumed 

to be worthy of medical related attention from a veterinarian.  Birds perceived to be in need of 

“affection” were assumed to be worthy of emotional attention from humans.  Birds perceived to 

be in need of “time away from people” were assumed to be exhibiting behaviors of distress in 

front of humans and worthy of alone time.  Finally, birds perceived to be in need of 

“companionship” were assumed to be worthy of time with other birds of prey.        

As a concept, perceived level of need was defined using Batson’s (1991) definition which 

has since been applied to descriptions of both humans and animals in need.  This definition 

assumes that the participant recognizes (a function of attention being given to the subject in 

question) a negative discrepancy between the subjects’ current and potential states on one or 

more dimensions of well-being.  Dimensions of well-being could include being free from 

unpleasant states (physical pain, anxiety, and stress) and experiencing pleasant states such as 

physical pleasure, satisfaction, and security (Batson, 1991).      

Perceived level of need was measured according to the procedures previously used to test 

the empathy-altruism hypothesis following exposure to descriptions of subjects (humans and 

animals) in need.  Respondents indicated their response along a continuum of need as Batson 

(1991) suggests, from “not at all needed” (coded as 1) to “very needed” (coded as 5), with a “no 

opinion” response option (coded as 6).  Again, Dillman’s (2000) conventions for wording for 

continuous 6-point response options were followed. 

Empathy  

Part two of the post-assessment measured empathic emotional response to each 

presentation.  To measure empathy, conventions suggested by Batson (1991) and Batson et al., 

2005 were followed.  This included using the 17 adjectives employed in previous studies to 
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measure empathy and the response scale suggested by Batson (1991).  Respondents indicated 

their level of empathy felt while viewing the birds of prey along a 7-point continuum from “not 

at all” (coded as 1) to “extremely” (coded as 7) with a “moderately” middle response option 

(coded as 4).  Summated scale scores were created to summarize overall participant levels of 

empathy following each presentation.  Higher scores implied stronger feelings of empathy.   

Altruism (Concern) 

Part three of the post-assessment measured the altruistic motivation of respondents and 

utilized the suggestions of Batson (1991) for assessing altruism.  Specifically, feelings of 

concern toward the birds of prey viewed during the presentation, other birds of prey in the wild, 

and wildlife habitat were examined using seven items.  Each item asked respondents to indicate 

their level of concern along a 6-point continuum from “not at all concerned” (coded as 1) to 

“very concerned” (coded as 5) with a “no opinion” response option (coded as 6).  Dillman’s 

(2000) suggestions for response option wording along a 6-point continuum were again applied.  

Summated scale scores were created with higher scores signifying stronger feelings of altruism. 

Behavioral Commitment 

Part four of the post-assessment measured the environmentally-responsible behavioral 

intentions of respondents.  Three main questions were asked, each with six sub-items to consider 

associated with each main question.  The first question in this section asked respondents to 

indicate whether or not they were committed to performing six different environmentally-

responsible behaviors now and in the future.  These six behaviors were the same actions 

advocated by the zoo educator during the all injured, all non-injured, and slideshow group 

presentations.  These behaviors included (a) telling a friend about the presentation, (b) telling a 

friend about conservation, (c) not discarding food scraps along roadways, (d) attending another 

wildlife-related presentation, (e) building or sponsoring a bird nesting box, and (f) donating 
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money to a wildlife habitat conservation organization.  Respondents indicated whether or not 

they were committed to performing each action by responding “yes” or “no.”  Responses were 

geometrically scored and coded so that it would be obvious which of the six behaviors (if any) 

respondents indicated being committed to performing.  For example, a response of “yes” to the 

first item was coded 1, a response of “yes” to the second item was coded 2, a response of “yes” 

to the third item was coded 4, and so on, with each response of “yes” doubling the score given 

for a previous “yes.”  Summated scale scores were again created and higher scores indicated 

greater commitment to engage in the behaviors advocated during the presentation.  This item 

served as the dependent variable in the study. 

Social Norms Regarding Behaviors 

The second question in part four of the post-assessment measured the acceptability of the 

same six behaviors to others.  This item addressed the influence of social norms that the theory 

of planned behavior (Ajzen, 1985) suggests can determine likelihood of action.  The six 

behaviors were listed in the same order and respondents were asked to indicate their level of 

acceptability along a 6-point continuum from “not at all acceptable” (coded as 1) to “very 

acceptable” (coded as 5) with a “no opinion” response option (coded as 6).  Dillman’s (2000) 

suggestions for response option wording along a 6-point continuum were utilized.  Excluding the 

“no opinion” response option, a summated scale score was created for this item.  Respondents 

were given an “acceptability to others” score for the six behaviors collectively.  Higher 

summated scale scores signified greater acceptability of the behaviors. 

Finally, the third question in part four of the post-assessment measured the likelihood that 

respondents would perform those same six behaviors if others around them were aware that they 

engaged in such activities.  The six behaviors were again listed in the same order and 

respondents were asked to indicate the likelihood that they would perform the behaviors along a 
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6-point continuum from “not at all likely” (coded as 1) to “very likely” (coded as 5) with a “no 

opinion” response option (coded as 6).  Dillman’s (2000) suggestions for response option 

wording along a 6-point continuum were again utilized.  Excluding the “no opinion” response 

option, a summated scale score was created for this item.  Each respondent was given a 

“likelihood to perform” score for the six behaviors collectively.  Higher summated scale scores 

signified a greater likelihood to perform the behaviors collectively. 

Participant Satisfaction  

Part five of the post-assessment measured respondents level of satisfaction with the zoo 

educator’s performance and the overall educational presentation, meeting objective four of this 

study.  Three items were included in this section.  The first item asked respondents to rate the 

zoo educator’s level of excitement for wildlife conservation along a continuum from “very low” 

(coded as 1) to “very high” (coded as 5) with a “no opinion” response option (coded as 6).  A 

second item asked respondents to indicate how well the presentation held their attention with 

response options ranging from “strongly disagree” (coded as 1) to “strongly agree” (coded as 5) 

with a “no opinion” option (coded as 6).  For this item, respondents were given the opportunity 

to explain their answer in writing.  Finally, the third item asked respondents to indicate whether 

there was anything else they would have liked to have seen as part of the presentation.  

Qualitative responses to this item were summarized and provided to the zoo educator. 

Summary of Methods and Theory 

The empathy-altruism hypothesis was tested by assigning each retirement community to 

either a presentation involving all injured birds of prey, a presentation involving all non-injured 

birds of prey, or a presentation involving pictures of birds of prey.  Figure 3-1 summarizes the 

theoretical underpinnings of the empathy-altruism hypothesis and theory of planned behavior 

and illustrates the presentation regime of the study.      
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Implementation of Pilot Study 

A pilot study was implemented with two retirement communities prior to the official data 

collection period to determine initial estimates of instrument validity, reliability, and sensitivity.  

Two presentations with all injured birds of prey were selected for the pilot study as the all 

injured presentations were expected to elicit the strongest emotional responses among 

participants.    Data from the two all injured presentations were entered into SPSS Version 14.0 

for Windows.  Internal consistency of each of the parts of the pre- and post-assessment was 

examined using Cronbach’s alpha and item discrimination procedures (corrected item-total 

correlation) were used to assess the sensitivity of items.  Items with a corrected item-total 

correlation less than 0.20 were revised or deleted so long as Cronbach’s alpha would increase if 

that item was deleted.   

Adjustments to instrumentation items were made prior to the data collection period using 

the results of the pilot study.  In addition, the pilot study allowed the researcher to examine the 

consistency with which the zoo educator delivered educational messages to the two presentation 

groups through the use of videotaping.  Because the same educator facilitated all presentations, 

any variability in delivery styles noted from the video recordings was addressed with the 

educator and adjustments were made prior to data collection.  The researcher visually examined 

the video recordings for unusual bird behaviors and took detailed notes of the zoo educator’s 

messages.   

Pilot Study Results 

A total of 33 people participated in the two all injured birds of prey presentations.  Internal 

consistency and item discrimination were examined within each of the parts of the pre- and post-

assessments using the responses from these individuals.  The internal consistency of part one of 

the pre-assessment was 0.53.  Item discrimination statistics revealed that one item related to 
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littering had a corrected item-total correlation of –0.020 and this item was deleted.  The internal 

consistency of part two of the pre-assessment was 0.84.  Item discrimination statistics revealed 

that all six items in this section had corrected item-total correlations ranging from 0.42 to 0.71, 

therefore no items were deleted.  The internal consistency of part three of the pre-assessment was 

0.81.  Item discrimination statistics showed that all five items in this section had corrected item-

total correlations ranging from 0.42 to 0.81, therefore no items were deleted.  Internal 

consistency and item discrimination statistics were not calculated for part four (participant 

demographics) of the pre-assessment. 

The internal consistency of part one of the post-assessment (perceived need of birds) was 

0.94.  Item discrimination statistics showed that all six items in this section had corrected item-

total correlations between 0.76 and 0.91, therefore no items were deleted.  The internal 

consistency of part two of the post-assessment (empathy) was 0.92.  Item discrimination results 

indicated that these 17 items had corrected item-total correlations ranging from 0.41 to 0.80, 

therefore no items were deleted.  The internal consistency of part three of the post-assessment 

(altruism) was 0.73.  Item discrimination statistics revealed that these seven items had corrected 

item-total correlations ranging from 0.20 to 0.55 and no items were deleted.   

The internal consistency and item discrimination statistics were checked for each of the 

three main questions in part four of the post-assessment (behavioral intentions), with each main 

question having six sub-items concerning specific conservation-related behaviors advocated by 

the zoo educator.  Question 31 of the post-assessment (commitment to perform six 

environmentally-responsible behaviors), to be used as the dependent variable in the study, had an 

internal consistency of 0.83.  Item discrimination statistics indicated that the six components of 

this item had corrected item-total correlations between 0.40 and 0.71, therefore no adjustments 
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were made.  Question 32 of the post-assessment (acceptability of the six behaviors to others) had 

an internal consistency of 0.90.  Item discrimination statistics ranged from 0.28 to 0.87 and no 

items were deleted.  Finally, question 33 of the post-assessment (likelihood to perform the six 

behaviors if others were aware) had an internal consistency of 0.93.  Item discrimination 

statistics were between 0.58 and 0.84, therefore no items were deleted.  Because only three 

customer satisfaction related questions comprised part five of the post-assessment, internal 

consistency and item discrimination were not checked.          

Data Analysis 

SPSS Version 14.0 for Windows was used to analyze the data.  Descriptive statistics, 

including frequencies, means, standard deviations, and cross-tabulations, were calculated to 

summarize the characteristics of the participants of the birds of prey outreach presentations and 

meet objective one of this study.  To meet objectives two and three, a correlation matrix was 

developed prior to implementing multiple regression analysis to investigate the potential for 

collinearity among the independent variables and to verify association between independent 

variables and the dependent variable (Agresti & Finlay, 1997).  According to Davis (1971), 

independent variables and the dependent variable should be moderately to highly correlated, but 

moderate to high correlations among independent variables indicate multicollinearity.  If certain 

independent variables were not moderately to highly correlated with the dependent variable, 

these variables were not included in the regression model.  Prior to building regression models, 

additional assumptions associated with multiple regression were tested and verified, following 

the procedures suggested by Osborne and Waters (2002).  The normality assumption was 

verified by visually inspecting data plots for skew, kurtosis, and the presence of outliers.  The 

homoscedasticity (homogeneity in variances) assumption was verified using Levene’s test.   



 

67 

Principal component factor analysis (Crocker & Algina, 1986) with a Promax oblique 

rotation to aid interpretation was used as a data reduction technique prior to regression analysis.  

Factor scores for each of the multi-item constructs were then used as variables/coefficients in 

multiple regression equations.  Finally, to meet objective four, descriptive statistics, including 

frequencies, means, and standard deviations, were used to summarize the level of satisfaction 

that participants had with the zoo educator and educational presentation for each of the three 

presentations. 

Summary 

This chapter described the sampling and statistical methods used to meet the objectives of 

this study.  The all injured birds of prey, all non-injured birds of prey, and slideshow group 

presentations were described in detail.  Development of the instrumentation used in this study 

was discussed, including question items and response scales utilized to measure empathy, 

altruism, and the behavioral intention of participants following the three presentations.  The pre-

assessment and post-assessment portions of the questionnaire were described in detail and group 

administration techniques were revealed to explain how the questionnaire was implemented.  

Methods used to implement the pilot study were discussed and the results of the pilot study were 

presented to justify revisions to the instrumentation.  Finally, data analysis procedures were 

described, including the use of factor analysis in measuring emotional responses and multiple 

regression techniques to predict likelihood of engagement in the environmentally-responsible 

behaviors advocated by the zoo educator following each presentation.  
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Figure 3-1.  Summary of Constructs Measured in Study. 

Note. Items in parentheses represent components of the data collection instrument (Appendix D) measuring that construct

Pre-assessment Presentations Post-assessment 

Presentation 1: 
All injured 
birds in live 
presentation 

Presentation 2: 
All non-injured 
birds in live 
presentation 

Presentation 3: 
Slide show w/ 
pictures of 
same birds and 
matching 
messages as 
above 

Participant  
personal 
characteristics 
(Part 4)  

Participant 
conservation-
related 
experiences 
(Part 1) 

Attitude 
toward wildlife 
habitat 
conservation 
(Part 2) 

Attitude 
toward birds of 
prey 
(Part 3) 

Bird viewed as 
being in need 
(Part 1) 

Empathic 
emotion 
(Part 2) 

Altruistic 
motivation 
(Part 3) 

Behavioral 
intention: 
Social norms 
regarding 
behavior  
Commitment to 
perform behavior 
(Part 4) 
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CHAPTER 4 
RESULTS AND DISCUSSION 

Introduction 

This chapter presents the results of the data analysis procedures described in Chapter 3.  

Results are presented by research objective and/or research hypothesis.  It was the general 

purpose of this study to determine if and how different wildlife presentations influence empathy, 

altruism, and commitment to engage in behaviors to help wildlife and their habitat.  Three 

wildlife presentations were compared: those containing all injured birds of prey, those containing 

all non-injured birds of prey, and those where color photographs of birds of prey were used to 

convey identical conservation messages. 

Objective One 

Determine the Characteristics of Participants Attending the Birds of Prey Outreach 
Presentations 

Of the 231 questionnaires received from participants of the three presentations, 213 were 

usable and 18 were due to item nonresponse.  A total of 63 people participated in the all injured 

birds of prey presentation, 78 people participated in the all non-injured presentations, and 72 

people participated in the pictures group presentations.   

Sex and Age 

Table 4-1 summarizes the sex of the participants by presentation group.  The majority of 

participants in the injured, non-injured, and pictures group presentations were female.  The 

injured presentation had the greatest proportion of female respondents (70.5%).  A significant 

difference did not occur between groups (Chi-square = 0.327, df = 2, p = 0.849). 

Table 4-2 presents data on the age breakdown of participants in the three presentations.  

The oldest respondent was born in 1909 and participated in one of the non-injured presentations.  

Nine respondents in the non-injured presentation, including the individual born in 1909, were 
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more than 90 years old.  Only one respondent in the injured presentation and one respondent in 

the pictures group were more than 90 years old.  Considering all presentations, respondents in 

the all injured presentation had the highest mean age, although the mean ages for all presentation 

groups were in the low to middle 70s.  The range for the all injured presentation was 35 years, 

the range for the non-injured presentation was 43 years, and the range for the slideshow 

presentation group was 34 years.   

Permanent Residence  

Fourteen states and five Canadian provinces (New Brunswick, Nova Scotia, Ontario, 

Quebec, and Saskatchewan) were represented by participants of this study (Table 4-3).  

Permanent residence was defined as the location where the respondent lives for more than six 

months of the year.  Although Canada and Florida were classified separately, the remaining 13 

U.S. states were categorized by region.  The majority of respondents (60.8%) across the three 

presentations were from Florida.  Canadian residents represented over 12% of the sample.  

Considering each presentation group individually, the majority of respondents in the all injured 

(73.0%) and the all non-injured (80.5%) presentations resided in Florida for most of the year.  

Almost one-third of the pictures group was from Florida, while nearly one quarter of the pictures 

group was from Canada.  No significant differences were found between presentation groups and 

regions where participants were from (Chi-square = 7.29, df = 6, p = 0.343).   

Environmental/Conservation Organization Membership 

The majority of respondents (88.7%) did not belong to an environmental or conservation 

organization (Table 4-4).  Although twice as many respondents in the non-injured presentation 

indicated belonging to an environmental or conservation organization, no significant difference 

was found between presentations (Chi-square = 2.134, df = 2, p = 0.344).  Four respondents 

indicated belonging to more than one environmental or conservation organization.  Organizations 
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in which respondents belonged included: Audubon, Big Cat Rescue, the National Wildlife 

Federation, the Nature Conservancy, the Peregrine Falcon Foundation, Sierra Club, the World 

Wildlife Fund, and a variety of zoos.  No significant difference was found between presentation 

groups (Chi-square = 2.134, df = 2, p 0.344).   

Members of environmental or conservation organizations were compared by location of 

residence (Table 4-5).  Fifteen of the 129 respondents (11.6%) with permanent residences in 

Florida indicated belonging to an environmental or conservation organization.  Two of the 26 

respondents (7.7%) with permanent residences in Canada indicated belonging to an 

environmental or conservation organization.  Considering regions, proportionally more 

respondents from the Midwest were members of environmental or conservation organizations 

when compared to the other regions. 

Members of environmental or conservation organizations were also compared by sex 

(Table 4-6).  Of the male respondents (n = 68), 10.3% were members of environmental or 

conservation organizations.  Of the female respondents (n = 142), 12.0% were members of 

environmental or conservation organizations.  No significant difference was found between 

respondent sex and membership in environmental/conservation organizations (Chi-square = 

0.128, df = 1, p = 0.721). 

Pet Ownership 

Table 4-7 summarizes the pet ownership of respondents.  Looking across presentations, 47 

of the 213 respondents reported owning pets.  Regardless of the presentation they were exposed 

to, those who owned pets owned a cat, dog, bird, fish, or a combination thereof.  Of those who 

owned a pet(s), 53.2% (n = 25) owned a cat, 36.2% (n = 17) owned a dog, 4.3% (n = 2) owned a 

bird, and 6.4% (n = 3) owned a fish.  No significant difference was found between number of pet 

owners across presentations (Chi-square = 5.024, df = 2, p = 0.081).  
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Previous Conservation-related Behaviors by Presentation 

Respondents were asked about their engagement in five conservation-related behaviors 

during a three month period prior to attending the birds of prey presentation.  These behaviors 

included discussing wildlife habitat conservation-related issues with others, properly disposing 

of trash that could harm wildlife, attending public wildlife presentations, owning or sponsoring a 

bird house, and donating money to a wildlife habitat conservation or environmental 

organization(s).  Table 4-8 summarizes respondents who indicated discussing wildlife habitat 

conservation-related issues with others.  Nearly half of the respondents (47.1%) in all three 

presentations indicated that they had not discussed wildlife habitat conservation-related issues 

with others in the three months prior to attending the presentation.  However, about 44% of the 

participants in the non-injured presentations indicated that they had discussed wildlife habitat 

conservation-related issues with others three months prior to attending the presentation.  There 

were no significant differences in those who indicated discussing wildlife habitat conservation-

related issues with others and the type of presentation they participated in (Chi-square = 4.874, 

df = 4, p = 0.300). 

Table 4-9 summarizes respondents who indicated that in the three months prior to 

attending the educational presentation they properly disposed of trash that could harm wildlife.  

The majority of respondents (90.1%) indicated that they have properly disposed of trash that 

could harm wildlife in the three months prior to the educational presentation.  When compared to 

participants of the non-injured and pictures group presentations, a greater proportion of 

participants of the all injured birds of prey presentation (98.4% compared to 87.2% and 86.1%) 

indicated that they had properly disposed of trash that could harm wildlife.  No respondents from 

the all injured presentation indicated not properly disposing of trash that could harm wildlife in 

the three months before the presentation.  There were no significant differences between 
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respondents who indicated properly disposing of trash that could harm wildlife and the type of 

presentation they participated in (Chi-square = 7.687, df = 4, p = 0.104). 

Table 4-10 presents a summary of respondents’ attendance at other public wildlife 

presentations in the three months prior to the zoo outreach presentation conducted for this study.  

Comparing across presentation types, the majority of respondents (62.6%) indicated not 

attending public wildlife presentations.  However, a greater proportion of respondents of the 

pictures group (26.4% versus 14.8% and 12.8%) indicated that they have attended other public 

wildlife presentations in the three months prior to the zoo’s visit to their community.  There were 

no significant differences in respondents’ engagement in attending public wildlife presentations 

and the type of presentation they attended (Chi-square = 5.392, df = 4, p = 0.249). 

Table 4-11 summarizes the proportion of respondents who indicated that they owned or 

sponsored a bird house in the three months prior to the zoo presentation.  The majority of 

respondents (64.0%) across the three presentations indicated that they had not owned or 

sponsored a bird house in the three months prior to the zoo presentation.  However, almost twice 

as many respondents in the non-injured and pictures group presentations indicated that they have 

owned or sponsored a bird house when compared to injured presentation participants who 

indicated owning or sponsoring a bird house.  About one-third of the respondents of the three 

presentations collectively indicated owning or sponsoring a bird house in the three months prior 

to the zoo’s visit to their community.  No significant differences were found between 

presentation types (Chi-square = 5.458, df = 4, p = 0.243). 

Table 4-12 presents the proportion of respondents indicating that they donated money to a 

wildlife habitat conservation or environmental organization in the three months prior to attending 

the zoo presentation.  Examining across presentations, the vast majority of respondents indicated 
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not donating money to such organizations.  The proportion of respondents indicating that they 

did donate money to a wildlife habitat conservation or environmental organization was twice as 

large for the non-injured presentation when compared to the injured or pictures group 

presentations.  No significant differences were found between participants of the three 

presentation types on this variable (Chi-square = 4.405, df = 4, p = 0.354).   

Previous Conservation-related Behaviors by Sex 

Table 4-13 summarizes respondent engagement in discussing wildlife habitat conservation-

related issues with others, sorted by sex.  The proportion of males (39.7%) and females (37.4%) 

indicating that they had discussed wildlife habitat conservation-related issues with others in the 

three months prior to the zoo’s visit was similar.  The proportion of females indicating that they 

had not discussed such issues with others (48.2%) was slightly higher than the proportion of 

males (44.1%).  Nearly half of all respondents reported not discussing wildlife habitat 

conservation-related issues with others.  No significant differences were found between sexes 

and their engagement in this behavior (Chi-square = 0.323, df = 2, p = 0.851). 

Table 4-14 reports the proportion of males and females who indicated that they properly 

disposed of trash that could harm wildlife in the three months prior to the educational 

presentation.  The vast majority of males (92.6%) and females (88.7%) indicated that they had 

properly disposed of trash that could harm wildlife prior to attending the zoo’s presentation.  No 

significant differences were found between respondent sex and their engagement in this behavior 

(Chi-square = 1.005, df = 2, p = 0.605). 

The proportion of males and females attending public wildlife presentations three months 

prior to the zoo’s presentation is presented in Table 4-15.  The majority of respondents (62.2%) 

indicated not attending public wildlife presentations.  Comparing between males and females, a 

higher proportion of females indicated not attending public wildlife presentations prior to 
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attending the educational presentation for this study.  A higher proportion of male respondents 

indicated having attended public wildlife presentations in the three months before the zoo’s visit.  

About one-fifth of males and females did not have the opportunity to attend public wildlife 

presentations in the three months prior to the zoo presentation.  No significant differences were 

found between respondent engagement in attending public wildlife presentations and sex (Chi-

square = 1.263, df = 2, p = 0.532). 

Table 4-16 presents the proportions of males and females who indicated owning or 

sponsoring a bird house prior to attending the birds of prey presentation.  The majority of males 

(61.8%) and females (65.0%) reported not owning or sponsoring a bird house prior to the zoo’s 

presentation.  However, about one-third of the respondents indicated that they had owned or 

sponsored a bird house.  Comparing by sex, a slightly higher proportion of females indicated that 

they had not owned or sponsored a bird house in the three months prior to attending the birds of 

prey presentation.  No significant differences were found between respondents’ engagement in 

this behavior and sex (Chi-square = 0.316, df = 2, p = 0.854). 

The proportions of males and females who donated money to a wildlife habitat 

conservation or environmental organization in the three months before the zoo presentation are 

reported in Table 4-17.  The majority of male (75.0%) and female (70.9%) respondents indicated 

that they had not donated money to a habitat conservation or environmental organization three 

months before the birds of prey presentation.  However, the proportion of females indicating that 

they had donated money was almost twice as large as the proportion of males who indicated 

donating money.  No significant differences were found between engagement in this behavior 

and the sex of the respondent (Chi-square = 3.133, df = 2, p = 0.209). 
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Summary of Objective One 

Sixty-three respondents participated in the all injured birds of prey presentation, 78 

respondents participated in the non-injured birds of prey presentation, and 72 respondents 

participated in the slideshow presentation.  Most respondents across presentation types were 

female.  The mean age was 73.3.  Most respondents were from Florida.  The majority of 

respondents did not belong to a conservation/environmental organization and did not own any 

pets.  Although most respondents indicated that they properly disposed of trash that could harm 

wildlife in the three months prior to the birds of prey presentation, most had not discussed 

wildlife habitat conservation-related issues with others, attended a public wildlife presentation, 

owned or sponsored a bird house, or donated money to a wildlife habitat conservation 

organization during that time period.   

Explanation of Dependent and Independent Variables 

The dependent variable in this study was level of commitment to engage in six 

environmentally-responsible behaviors advocated by the zoo educator to benefit wildlife and 

their habitat.  These six behaviors included the following: 

a. Telling a friend about the presentation 
b. Telling a friend about conservation in general 
c. Not discarding food scraps along roadways 
d. Attending another wildlife-related presentation 
e. Building or sponsoring a bird nesting box 
f. Donating money to a wildlife habitat conservation organization 
 

Along with the injury status (injured or non-injured) of the educational animal, additional 

independent variables in this quasi-experimental study examined prior to experiencing one of the 

three presentations were as follows:  

a. Conservation-related behaviors of the participant three months prior to attending the 
presentation, including whether participants had: 

i. Discussed wildlife habitat conservation-related issues with others 
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ii. Properly disposed of trash that could harm wildlife 

iii. Attended public wildlife presentations 

iv. Owned or sponsored a bird house 

v. Donated money to a wildlife habitat conservation or environmental organization 

b. Participant attitudes toward wildlife habitat conservation 

c. Participant attitudes toward birds of prey 

d. Membership in an environmental or conservation organization 

e. Pet ownership 

f. Permanent (at least six months of the year) residence 

g. Sex 

h. Age 

Independent variables examined after experiencing one of the three presentations included: 

i. Empathic response to the presentation 

j. Altruistic concern following the presentation 

Item Analysis and Reliability by Instrument Construct 

Appendix F presents item analysis and reliability (Cronbach’s alpha) results for each 

section of the pre and post-assessment.  The major constructs measured in each section of the pre 

and post-assessment are described in detail in this appendix. 

 Factor Analysis and Construct Validity 

During each of the presentations, respondents were asked a series of questions related to 

their attitudes toward wildlife habitat conservation and birds of prey, perceptions of the level of 

need of birds of prey, empathy towards birds of prey, and their altruistic motivation.  Principal 

component factor analysis was used to examine the reliability of each of these constructs and to 

ensure validity of the constructs being measured.  When rotation was necessary to aid in the 
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interpretation of the extracted hypothetical variables, Promax rotation was used because this 

oblique rotation technique is advised when the researcher believes the individual items 

comprising a broader variable should be highly related (Kim & Mueller, 1978). 

Attitudes Toward Wildlife Habitat Conservation 

Table 4-18 presents results of a principal component factor analysis on the six items 

representing respondent attitudes toward wildlife habitat conservation before experiencing the 

birds of prey presentation.  Together, the six items accounted for about 63% of the variability in 

respondent attitudes toward wildlife habitat conservation with only one factor extracted.  The 

factor structure accounted for almost 74% of the variance in the item reflecting level of 

importance to encourage others to participate in wildlife habitat conservation programs.    

Attitude Toward Birds of Prey 

Table 4-19 summarizes results of a principal component factor analysis on the five items 

representing respondent attitude toward birds of prey prior to experiencing the birds of prey 

presentation.  Prior to running factor analysis, the item asking respondents to indicate their level 

of agreement with the statement, “birds of prey make me nervous because of the threat of 

disease” (item 15) was recoded.  Collectively, the five items accounted for nearly 58% of the 

variability in respondent attitudes toward birds of prey before experiencing the birds of prey 

presentation.  Only one factor was extracted.  The factor structure accounted for 71% of the 

variance in the item that birds of prey are beautiful creatures. 

Empathy 

A principal component factor analysis was conducted on the 17 items comprising the 

empathy construct and the results are presented in Table 4-20.  Two factors were extracted and 

Promax rotation was used to better interpret the data.  The first factor was comprised of 13 items 

and accounted for nearly 49% of the variance in empathy.  The second factor was comprised of 
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four items and accounted for an additional 16% of the variance in empathy.  The four items 

contributing to the second factor included the terms compassionate, moved, intrigued, and warm, 

four of the 17 adjectives used by Batson (1991) to measure empathy.  Given the items 

comprising this factor, Factor 2 was termed “compassion.”  The remaining thirteen items 

associated with Factor 1 were considered collectively and termed “disturbed.”  Examining the 

communalities (similar to an R-square term for each item), this term was selected because the 

two factors together accounted for over 81% of the variance in the term “disturbed” 

(communality of 0.812).  The item reflecting “disturbed” feelings toward the birds of prey 

viewed accounted for the most variance within the two factors. Together, the two factors 

explained over 65% of the variability in empathy.  A weak to moderate positive association 

existed between the two factors (r = 0.26) (Davis, 1971).  Given the adjectives use collectively in 

measuring empathic emotional responses to stimuli, one might expect these two factors to be 

strongly associated. 

Perception of the Level of Need   

Table 4-21 presents results of a principal component factor analysis on the six items 

representing each respondent’s perception of the level of need associated with the birds of prey 

in the educational presentation.  Collectively, the items accounted for nearly 69% of the variance 

in respondents’ perception of the level of need associated with the birds of prey viewed in each 

of the three presentations.  One factor was extracted.  Examining the communalities, the factor 

structure accounted for over 75% of the variance in the level of need associated with the birds of 

prey in the educational presentations. 

Altruistic Motivation 

Table 4-22 presents results of a principal component factor analysis of the seven items 

representing the altruistic motivation (concern) that respondents felt following exposure to each 
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of the presentations.  Two factors were extracted and Promax rotation was used to better interpret 

the data.  The first factor was comprised of five items and accounted for nearly 50% of the 

variance in altruistic concern.  These four items included those related to concern for wildlife 

habitat in general and the loss of wildlife habitat.  As such, Factor 1 was termed “Habitat 

Concern.”  The second factor was comprised of three items and accounted for over 22% of the 

remaining variability in altruistic concern.  These three items related to concern for birds of prey 

and wildlife in general used which are used in educational programs.  As such, Factor 2 was 

termed “Program Animal Concern.”  Together, these two factors accounted for over 72% of the 

variance in altruistic concern.  A moderate positive association existed between the two factors (r 

= 0.33) (Davis, 1971).  Given this correlation between similar factors, Promax rotation was 

acceptable (Kim & Mueller, 1978). 

Objective Two 

Identify the Relationship Between Selected Participant Characteristics and Associated 
Levels of Empathy, Altruism, and Commitment to Engage in Environmentally-
responsible Behaviors  

Prior to building a regression model to predict respondent commitment to engage in 

behaviors to help wildlife and their habitat (dependent variable), the relationship between the 

independent variables and the dependent variable was examined for each of the presentation 

groups.  

Relationship Between Independent Variables and Commitment to Engage in 
Environmentally-responsible Behaviors: Injured Birds of Prey 

Sixty-three individuals participated in the presentation using injured birds of prey.  A 

correlation matrix of the independent variables and commitment to engage in the six 

environmentally-responsible behaviors advocated by the zoo educator (dependent variable) 

following exposure to the injured birds of prey is presented in Table 4-23.  Prior to running a 
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correlation analysis, commitment to engaging in six environmentally-responsible behaviors was 

geometrically scored.  A response of “yes” to telling a friend about the presentation was given a 

score of 1.  A response of “yes” to telling a friend about conservation was given a score of 2.  A 

response of “yes” to not discarding food scraps along roadways was given a score of 4.  A 

response of “yes” to attending another wildlife-related presentation was scored 8.  A response of 

“yes” to building or sponsoring a bird nesting box was scored 16, and a response of “yes” to 

donating money to a wildlife habitat conservation organization was given a score of 32.  All “no” 

responses were given a score of 0.  Table 4-24 presents a scoring summary, including number 

and percentage of how respondents scored.   

By summing these scores for each participant based on his/her responses, the researcher 

could identify which of the six behaviors the individual indicated being committed to performing 

now and in the future following exposure to the injured birds of prey presentation.  The possible 

range of scores was zero to 63.  The summated score for commitment to engage in the six 

behaviors, the summated score for acceptability of the behaviors to others, and the summated 

score for the likelihood to perform the behaviors if others knew were used in the correlation 

matrix.  Factor scores for attitude toward habitat conservation, attitude toward birds of prey, 

empathy, and altruism were also used in the correlation analysis. 

An examination of Table 4-23 reveals several statistically significant moderate to strong 

associations between independent variables and respondent commitment to engage in the 

environmentally-responsible behaviors advocated by the zoo educator.  A significant moderate 

positive association existed between respondents who previously discussed habitat conservation-

related issues with others and their altruistic concern for wildlife habitat following exposure to 

all injured birds of prey (r = 0.36).  A significant moderate positive association also was found 
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between those who previously discussed habitat conservation and their commitment to engage in 

environmentally-responsible behaviors after witnessing live, injured birds of prey (r = 0.29).  For 

respondents who had previously attended public wildlife presentations, a moderate positive 

association was found with their altruistic concern for wildlife habitat (r = 0.27).  However, a 

significant moderate negative association was found between those who previously attended 

public wildlife presentations and their likelihood to perform one or more of the six conservation-

related behaviors (r = -0.28).   

A negative association between previous attendance at wildlife presentations and 

likelihood to perform the behaviors could be explained in several ways.  As Schultz (2002) 

suggests with regards to knowledge-deficit theory, perhaps the general conservation information 

often presented during zoo and environmental education programs, including the zoo’s 

presentation in this study, is not targeted, species specific information and participants feel as 

though their capacity to “save the world” with generic behaviors is less.  As Knowles et al. 

(1998) suggest with regard to adult learning theory, adult learners are impacted by their prior 

experiences with knowledge being presented.  A negative experience with a previous public 

wildlife presentation resulting from feelings of helplessness and lack of pictures due to too much 

information/environmental issues to solve might explain the negative association found in this 

study (Kaplan, 2000).  For respondents who indicated that they donated money to 

conservation/environmental organizations prior to attending the zoo presentation, as might be 

expected, a moderate positive association was found between their membership in conservation 

or environmental organizations (r = 0.36).   

Participants of the all injured birds of prey presentation who believed wildlife habitat 

conservation was important were more likely to have a positive attitude toward birds of prey (r = 
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0.32).  However, a significant negative association was found between respondents’ attitude 

toward birds of prey and their age (r = -0.28).  A significant negative association was also found 

between respondent age and their feelings of empathic compassion for the injured birds they saw 

(r = -0.29).  As Kellert (1980) reported, compared to other age groups, individuals over 76 years 

of age were the least humanistically oriented—expressing the least empathic affection toward 

individual animals.  Given the mean age of participants of this study (M = 73.3), this age 

demographic may be less likely to experience feelings of empathic affection toward the birds of 

prey they witnessed.  A significant moderate association was also found between those who 

believed wildlife habitat conservation was important and their altruistic concern for wildlife 

habitat (r = 0.42).  Those who believed wildlife habitat conservation was important were more 

likely to commit to performing one or more of the six behaviors discussed during the 

presentation (r = 0.27).  

Summary  

The correlation matrix in Table 4-23 provides support for the empathy-altruism hypothesis.  

As the theory suggests, a positive association was found between feelings of being disturbed 

(empathic emotion) by the injured birds of prey and altruistic concern for wildlife habitat (r = 

0.36).  A strong positive association was also found between empathic feelings of being 

disturbed and altruistic concern for other animals used in educational programs (r = 0.53).  

Empathic feelings of compassion toward the injured birds of prey were also positively associated 

with altruistic concern for wildlife habitat (r = 0.41).  However, no significant relationship was 

found between empathic compassion for the injured birds of prey and altruistic concern for other 

animals used in educational programs.  Just as Batson (1991) predicts, those with empathic 

compassion for the injured birds of prey were more likely to commit to performing the six 

behaviors to help wildlife and their habitat (r = 0.47).  As the theory of planned behavior (Ajzen, 
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1985) predicts, this study also found that for participants of the all injured birds of prey 

presentation, the acceptability of the six behaviors was significantly positively associated with 

their commitment to perform them (r = 0.30) and their likelihood to perform the behaviors was 

significantly positively associated with their commitment to perform them (r = 0.40). 

Relationship Between Independent Variables and Commitment to Engage in 
Environmentally-responsible Behaviors: Non-injured Birds of Prey 

Seventy-eight respondents participated in the all non-injured birds of prey presentation.  

Table 4-25 presents a correlation matrix portraying the relationship between independent 

variables and commitment to engage in one or more of the six environmentally-responsible 

behaviors for these respondents.  As with the all injured presentation, a significant relationship 

was found between respondents who previously discussed wildlife habitat conservation issues 

with others and their commitment to engage in behaviors to help wildlife and their habitat (r = 

0.23).  However, unlike respondents of the all injured raptor presentation, a significant negative 

association was found between participants of the non-injured presentation who previously 

attended public wildlife presentations and their level of commitment to engage in behaviors to 

help wildlife and their habitat (r = -0.25).  As Kaplan (2000) and Knowles et al. (1998) suggest, 

perhaps previous experience with public wildlife presentations and the information shared during 

them left those who attended these presentations feeling overwhelmed by too much information 

and less committed to performing the six behaviors advocated during the presentation.  As 

expected, a significant positive association was found between those who donated money to 

conservation/environmental organizations prior to the zoo’s presentation and membership in 

conservation or environmental organizations (r = 0.34). 

Correlation analyses revealed several different sets of associations for the non-injured 

presentation than were found in the all injured birds of prey presentation.  For example, while a 



 

85 

positive association was found between those who believed wildlife habitat conservation was 

important and their commitment to helping wildlife and their habitat following the injured 

presentation, no such relationship was found following the non-injured presentation (r = 0.16).  

Although no significant relationship was found between a positive attitude toward birds of prey 

and compassion for the birds of prey witnessed during the all injured presentation, a significant 

positive relationship was found between attitude towards birds of prey and feelings of 

compassion for participants of the non-injured presentation (r = 0.34).  In addition, while pet 

ownership for the injured presentation group members was not significantly associated with 

empathic feelings of being disturbed by the birds of prey, pet ownership was significantly 

positively associated with feelings of being disturbed by the non-injured birds of prey (r = 0.40).  

This may have been because individuals at the all injured birds of prey presentation were 

restricted to the type of pet they could have while living in the retirement community.  One of 

the all non-injured presentation groups was not restricted in terms of pet ownership.   

Summary 

The emotional responses of participants of the non-injured presentation supported the 

theoretical underpinnings of the empathy-altruism hypothesis.  Empathic feelings of compassion 

were significantly positively associated with altruistic concern for wildlife habitat (r = 0.39).  

Those empathic feelings of compassion were also significantly associated with likelihood to 

perform behaviors to help wildlife and their habitat (r = 0.29) and were significantly positively 

associated with respondent commitment to engage in one or more of the six conservation-related 

behaviors advocated by the zoo educator (r = 0.36).  As the empathy-altruism hypothesis 

suggests, altruistic concern for wildlife habitat and altruistic concern for program animals were 

significantly associated with commitment to engage in behaviors to help wildlife and their 

habitat (r = 0.26 and 0.28, respectively).  Just as the theory of planned behavior (Ajzen, 1985) 
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suggests, this study found that the acceptability of the six conservation-related behaviors to 

others was significantly associated with the likelihood that respondents would perform these 

behaviors (r = 0.45).  This was also found with the injured birds of prey group. 

A significant negative association was found between the sex of the respondent and their 

commitment to engage in behaviors to help wildlife and their habitat (r = -0.27).  Considering 

respondent age, a significant negative correlation was also found between the age of the 

respondent and their commitment to engage in behaviors to help wildlife and their habitat (r = -

0.26). 

Relationship Between Independent Variables and Commitment to Engage in 
Environmentally-responsible Behaviors: Pictures of the Same Birds of Prey 

Seventy-two respondents participated in the presentation involving pictures of birds of 

prey.  Table 4-26 presents a correlation matrix of the relationship between the independent 

variables in the study and respondent commitment to engage in behaviors to help wildlife and 

their habitat.  A significant negative association was found between respondents who previously 

attended public wildlife presentations and their commitment to engage in behaviors to help 

wildlife and their habitat following exposure to non-injured birds of prey (r = -0.25).  No 

significant relationship was found for participants following exposure to all injured birds of prey 

or following exposure to pictures of the same birds of prey.  A significant positive association 

was found between respondents who believed wildlife habitat conservation was important and 

their level of compassion toward the pictures of the birds of prey (r = 0.45).  No significant 

association was found between wildlife habitat conservation attitudes and compassion toward the 

birds of prey viewed for participants of the injured or non-injured presentations. 
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Summary 

Results of the presentations involving pictures of birds of prey somewhat contradicted 

what the empathy-altruism hypothesis would predict.  No significant association was found 

between positive attitudes toward birds of prey and compassion (empathy) toward the birds of 

prey viewed by participants of the all injured presentation.  However, a strong positive 

association was found between attitudes toward birds of prey and compassion toward the birds of 

prey viewed for participants of the slideshow presentation (r = 0.57).  While studies testing the 

empathy-altruism hypothesis have found that a positive association exists between empathic 

emotion and altruistic concern following exposure to pictures of injured animals, this study 

found no significant association between feeling disturbed (empathy) and altruistic concern for 

wildlife habitat.  As the empathy-altruism hypothesis suggests, significant positive associations 

were found between compassion (empathy), altruistic concern, and commitment to engaging in 

helping behaviors (r = 0.33 and 0.41, respectively).  As the theory of planned behavior suggests, 

a strong significant relationship was found between the acceptability of the conservation-related 

behaviors to others and the likelihood of performing those behaviors for participants of the 

slideshow presentations (r = 0.76).  Positive associations were also found between the 

acceptability of the behaviors to others and commitment to performing such behaviors (r = 0.40).   

While participants of the slideshow presentation did not see any live birds of prey, one 

unique association was found that was not found for respondents who experienced all injured or 

all non-injured, live birds of prey.  A significant positive association was found between 

compassion (empathy) felt for the birds of prey witnessed (via pictures only) and altruistic 

concern for animals used in educational programs for participants of the slideshow presentation 

(r = 0.29).  However, no significant relationship was found between compassion and altruistic 
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concern for animals in educational programs following exposure to all injured or all non-injured 

birds of prey. 

Summary of Objective Two 

For the injured birds of prey presentation, a significant association was found between 

respondents who previously discussed habitat conservation-related issues with others and both 

their altruistic concern for wildlife habitat and their commitment to engage in environmentally-

responsible behaviors.  A significant negative association between age and feelings of empathic 

compassion was found, supporting the earlier findings of Kellert (1980).  A strong positive 

association was found between feelings of empathic compassion toward injured birds of prey and 

altruistic concern for wildlife habitat, supporting the empathy-altruism hypothesis (Batson, 

1991).   

Individuals with empathic compassion for the injured birds of prey were more likely to 

commit to performing behaviors to benefit wildlife and their habitat.  For the non-injured 

presentation, a positive association was again found between individuals who previously 

discussed wildlife habitat conservation with others and commitment to engage in pro-

environmental behaviors.  The empathy-altruism hypothesis was supported with those who 

experienced the non-injured presentation.  Empathic feelings of compassion were positively 

associated with altruistic concern for wildlife habitat.  Empathic feelings of compassion were 

also associated with commitment to engage in behaviors to benefit wildlife and their habitat.  

Finally, for slideshow participants, results somewhat contradicted what previous studies 

examining the empathy-altruism hypothesis with pictures of injured animals have found.  No 

significant relationship was found between feeling empathically disturbed by the presentation’s 

message and altruistic concern for wildlife habitat.  However, positive associations were found 
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between empathic compassion, altruistic concern, and commitment to engage in helping 

behaviors for slideshow participants.  

Objective Three 

Build a Regression Model to Predict Commitment to Engage in the Environmentally-
responsible Behaviors Advocated by the Zoo Educator  

Prior to running regression analysis, descriptive statistics were used to summarize and 

compare participant attitudes between the three presentation types.  After examining the attitudes 

of participants, factor analysis procedures allowed the researcher to determine which items 

comprising each construct measured on the instrument best described that construct and which 

related to commitment to engage in environmentally-responsible behaviors.  Factor scores were 

then used as variables in the regression equation. 

Summary Statistics for Major Constructs 

Table 4-27 reports summated scale scores for each construct measured and compares 

participants by construct and presentation type.  Higher summated scale scores imply stronger 

feelings/attitudes or intentions to engage in an environmentally-responsible behavior.  No 

opinion response options (originally coded as 6) were excluded from this analysis. 

Regardless of the type of presentation participants experienced, individuals believed 

wildlife habitat conservation was fairly important.  In addition, participants of each of the three 

presentations had a moderately positive attitude towards birds of prey (Table 4-27). 

In the post-assessment, participants of the injured and non-injured presentations felt that 

the birds of prey were less in need than participants of the slideshow presentation—more needy 

than the live birds of prey.  Similarly, participants of the slideshow presentation indicated feeling 

moderately empathetic overall for the birds of prey whereas participants of the injured and non-
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injured presentations indicated feeling lower levels of empathy (Table 4-27).  Altruistic feelings 

were similar between presentation groups with participants feeling somewhat to fairly concerned. 

Considering the dependent variable (commitment to engage in environmentally-

responsible behaviors) and the constructs measuring the influence of social norms, commitment 

scores were slightly lower for participants of the injured birds of prey presentation than for the 

non-injured and slideshow presentations (Table 4-27).  Regardless of presentation type, 

individuals believed the behaviors advocated by the zoo educator were fairly acceptable to others 

and were fairly likely to perform the behaviors if others were aware that they performed them.      

Regression Assumptions          

The assumptions associated with regression, including homogeneity in variance and 

normality, were also verified prior to running regression analysis.  Lewis-Beck (1980) suggests 

that the researcher check for multicollinearity by taking each independent variable and regressing 

it on the other independent variables and the dependent variable, one at a time, and examining 

the resulting R-square value each time.  For example, independent variable “A” would serve as 

the dependent variable against independent variables “B,” “C,” and “D,” then independent 

variable “B” would serve as the dependent variable against independent variables “A,” “C,” and 

“D” and so on.  The larger the R-square value, the greater the risk of multicollinearity (Agresti & 

Finlay, 1997).  R-square values above 0.40 were considered indicative of multicollinearity 

between the variable in question and the others.  Such variables were considered in the context of 

the behavioral theories mentioned earlier and eliminated from the model if not essential.    

In checking for multicollinearity in this study using the suggestions of Lewis-Beck (1980), 

four independent variables were identified as contributing to multicollinearity.  These variables 

included the factor score for importance of wildlife habitat conservation (R-square = 0.44), the 

factor score for disturbed (empathy) (R-square = 0.44), the factor score for altruistic concern for 
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wildlife habitat (R-square = 0.52), and the summated scale score for likelihood to engage in the 

six behaviors advocated by the zoo educator (R-square = 0.42).  The variables were removed 

from the model. 

Regression Analysis 

Considering the levels of association between independent variables and commitment to 

engage in the six environmentally-responsible behaviors (dependent variable) collectively across 

presentations and the multicollinearity results previously stated, three independent variables were 

selected for regression analysis.  These independent variables included (1) whether or not a 

participant previously discussed wildlife habitat conservation-related issues with others, (2) the 

level of acceptability of performing those six behaviors to others, and (3) the level of compassion 

felt toward the birds of prey viewed.  Table 4-28 reports the regression model. 

Collectively, the three variables explained 16.2% of the variability in commitment scores 

for performing the six environmentally-responsible behaviors advocated by the zoo educator.  

Participants who previously discussed wildlife habitat conservation with others, believed the 

behaviors being advocated were acceptable to others, and felt compassion (empathy) for the 

birds of prey they saw were more likely to be committed to performing the conservation-related 

behaviors advocated by the zoo educator, regardless of the presentation they received.  Unlike 

what Batson et al. (2005) and Schultz (2000) found with regards to written descriptions of 

injured animals, there was no presentation effect found in this study.  The all injured presentation 

was coded 01, the all non-injured presentation was coded 001, and the slideshow presentation 

was coded 0001.  The researcher chose not to code the presentation type as 1, 2, or 3 because of 

the inherent variability between these three codes and the potential that such variability might 

influence a potential true presentation effect.  A second set of codes were used to represent each 

presentation and to further test the potential of a true presentation effect.  This time the all 
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injured presentation was coded 001, the all non-injured presentation was coded 010, and the 

slideshow presentation was coded 100.  Again, no significant presentation effect was found.  

Finally, analysis of covariance was used and no significant presentation effect was found. 

Path Model 

A path model was constructed using standardized beta coefficients from the regression 

analyses as path coefficients representing the explanatory power of each independent variable on 

commitment to engage in behaviors to help wildlife and their habitat (dependent variable).  

Figure 4-1 depicts the model.   

The path model shows that the largest influence on commitment to engage in 

environmentally-responsible behaviors to aid wildlife and their habitat was the participant’s 

feelings of compassion for the birds of prey they witnessed.  The variable with the next highest 

explanatory power on commitment to engage in pro-environmental behaviors was whether the 

individual discussed wildlife habitat conservation-related issues with others. 

Follow-up Logistic Regression Analysis 

The dependent variable, a summated geometric score for commitment to engage in the six 

behaviors advocated by the zoo educator, was recoded so that each behavior could be used as a 

dichotomous dependent variable.  The researcher wanted to test if one specific behavior was 

more important to respondents than others.  Given the lower reliability of the commitment item, 

the potential for measurement error was at 44%.  Although the current multiple regression model 

(see Table 4-28) accounts for 16.2% of the variability in the 56% reliability, a further check was 

made given the potential for measurement error.   

Using each dichotomous variable as a separate dependent variable, logistic regression was 

run using the variables that correlated significantly with each individual behavior.  Table F-2 

reports the variance explained terns for each individual behavior examined as a separate 
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dependent variable.  The only significant independent variables in the logistic regression models 

were empathic compassion (already in the multiple regression model) and likelihood to engage 

in the behavior.  The logistic regression results suggest that the general model is adequate in 

accounting for the variability in commitment to engage in the six behaviors when examined 

collectively.  In fact, running another multiple regression model with the four most important 

behaviors included in predicting commitment to engage resulted in 14.8% of the variability being 

explained, compared to the 16.2% of the variability being explained in the model using all six 

behaviors as the dependent variable.  The model reported in Table 4-28 seems to be the more 

efficient model in predicting commitment to engage in recommended behaviors.         

Summary of Objective Three 

Regression analysis revealed that individuals who previously discussed wildlife habitat 

conservation-related issues with others, felt compassion for the birds of prey they saw, and 

believed the behaviors advocated by the zoo educator were acceptable to others were more likely 

to be committed to performing those behaviors. 

Objective Four  

Measure the Level of Satisfaction that Participants Have with Tampa’s Lowry Park Zoo 
Birds of Prey Outreach Presentation 

Table 4-29 summarizes the satisfaction of participants with the zoo educator’s enthusiasm 

for wildlife conservation and the presentation’s ability to hold participant attention following the 

three presentations.  Participants of the all injured birds of prey presentation rated the presenter’s 

level of excitement for wildlife conservation higher than did participants of the non-injured and 

pictures group presentations.  Examining across presentation groups, respondents believed the 

presenter’s level of excitement for wildlife conservation was very high.  The mean rating 

associated with the degree to which the presentation held the participants’ attention was lowest 
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for participants of the slideshow presentation.  Regardless of presentation type, respondents 

strongly agreed that the presentation held their attention. 

Qualitative responses 

In examining the written responses concerning additional items participants would have 

liked to have seen as part of the zoo presentation, very few participants of the all injured or all 

non-injured birds of prey presentations answered this question.  Those who participated in the all 

injured or all non-injured presentations and included a response to this question most often 

wanted to see a bald eagle.  For those respondents who did not directly answer this question, this 

space was used to write positive comments such as “wonderful job” and “outstanding 

presentation.”  However, the majority of the participants of the pictures group slideshow 

presentation did answer this question and would have liked to have seen “a real bird.”  Many 

respondents indicated the type of bird, such as “a live hawk” or “a real owl.”  Several 

participants of the slideshow presentation requested to see “a video of birds flying” or “hear 

birds calling.”     

Summary 

This chapter presented the findings of the study.  Item analysis, reliability (internal 

consistency), and construct validity (factor analysis) results were presented.  Correlation analysis 

results supported the empathy-altruism hypothesis (Batson, 1991) and the theory of planned 

behavior (Ajzen, 1985) for the three presentation groups.  However, whether a participant 

experienced a presentation with all injured birds of prey, all non-injured birds of prey, or pictures 

of the same birds of prey did not significantly influence their commitment to performing 

environmentally-responsible behaviors.  Multiple regression analysis revealed that individuals 

who previously discussed wildlife habitat conservation-related issues with others, felt 

compassion for the birds of prey they saw, and believed the behaviors advocated by the zoo 
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educator were acceptable to others were more likely to be committed to performing those 

behaviors. 

Findings presented in this chapter will be discussed in more detail in Chapter 5.  

Conclusions, recommendations, and implications will also be presented. 
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Table 4-1.  Sex of Respondents by Presentation Type (N = 210)   
 Presentation  
 Injured Non-injured Pictures Total 
 f % f % f % f % 
Male 18 29.5 26 33.8 24 33.3 68 32.4 
Female 43 70.5 51 66.2 48 66.7 142 67.6 
Total 61 100 77 100 72 100 210 100 
Note. Three respondents did not indicate whether they were male or female.  Chi-square = 0.327, 
df = 2, p = 0.849  
 
 
Table 4-2.  Respondent Age by Presentation Type (N = 206) 
 Age   

Presentation M (yrs) SD Range (yrs) n 
Injured 74.7   8.38 35 60 
Non-injured 73.8 11.14 43 76 
Pictures 71.4   7.68 34 70 
Total    206 
Note. Seven respondents did not indicate the year they were born. 
 
 
Table 4-3.  Respondent Permanent Residence by Presentation Type (N = 212) 
 Presentation  
 Injured Non-injured Pictures Total 

Region or 
Country 

f % f % f % f % 

Florida 46 73.0 62 80.5 21 29.2 129 60.8 
Northeast 4   6.4 9 11.7 20 27.9 33 15.6 
Midwest 9 14.4 1   1.3 14 19.5 24 11.3 
Canada 4   6.3 5   6.5 17 23.6 26 12.3 
Total 63 100 77 100 72 100 212 100 
Note. One respondent did not indicate a permanent residence.  Chi-square = 7.29, df = 6, p = 
0.343.  Northeast = Maine, Maryland, Massachusetts, New Hampshire, New York, Pennsylvania, 
Rhode Island.  Midwest = Illinois, Indiana, Michigan, North Dakota, Ohio, South Dakota 
 
 



 

97 

Table 4-4.  Respondent Membership in Environmental or Conservation Organizations by 
Presentation Type (N = 213) 

 Presentation  
 Injured Non-injured Pictures Total 

Belongs to 
Organization(s) 

f % f % f % f % 

No 57 90.5 66 84.6 66 91.7 189 88.7 
Yes 6   9.5 12 15.4 6   8.3 24 11.3 
Total 63 100 78 100 72 100 213 100 
Note. Three respondents in the non-injured presentation indicated that they belong to an 
organization but did not indicate the specific organization.  Chi-square = 2.134, df = 2, p = 0.344 
 
 
Table 4-5.  Respondent Membership in Environmental or Conservation Organizations by 

Location of Permanent Residence (N = 212)  
 Membership in Organization  

Region or Country No Yes Total 
Florida 114 15 129 
Northeast 32 1 33 
Midwest 18 6 24 
Canada 24 2 26 
Total 188 24 212 
Note. One respondent did not indicate a permanent residence.  Northeast = Maine, Maryland, 
Massachusetts, New Hampshire, New York, Pennsylvania, Rhode Island.  Midwest = Illinois, 
Indiana, Michigan, North Dakota, Ohio, South Dakota 
  
 
Table 4-6.  Respondent Membership in Environmental or Conservation Organizations by Sex (N 

= 210) 
 Membership in Organization  

Sex No Yes Total 
 f % f % f % 
Male 61 32.8 7 29.2 68 32.4 
Female 125 67.2 17 70.8 142 67.6 
Total 186 100 24 100 210 100 
Note. Three respondents did not indicate whether they were male or female.  Chi-square = 0.128, 
df = 1, p = 0.721 
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Table 4-7.  Respondent Pet Ownership by Presentation Type (N = 213) 
 Presentation  
 Injured Non-injured Pictures Total 

Pet Ownership f % f % f % f % 
No 55 87.3 56 71.8 55 76.4 166 77.9 
Yes 8 12.7 22 28.2 17 23.6 47 22.1 
Total 63 100 78 100 72 100 213 100 
Chi-square = 5.024, df = 2, p = 0.081 
 
 
Table 4-8.  Respondent Engagement in Discussing Wildlife Habitat Conservation-related Issues 

with Others by Presentation Type (N = 210) 
 Presentation  
 Injured Non-injured Pictures Total 
Engagement in Behavior f % f % f % f % 
No 32 51.6 30 38.5 37 52.9 99 47.1
Yes 20 32.3 34 43.6 26 37.1 80 38.1
Did not have the opportunity to 10 16.1 14 17.9 7 10.0 31 14.8
Total 62 100 78 100 70 100 210 100 
Note.  Three respondents did not reply to this item.  Chi-square = 4.874, df = 4, p = 0.300 
 
 
Table 4-9.  Respondent Engagement in Properly Disposing of Trash that Could Harm Wildlife 

by Presentation Type (N = 212) 
 Presentation  
 Injured Non-injured Pictures Total 
Engagement in Behavior f % f % f % f % 
No 0   0.0 8 10.3 7   9.7 15   7.1
Yes 61 98.4 68 87.2 62 86.1 191 90.1
Did not have the opportunity to 1   1.6 2   2.6 3   4.2 6   2.8
Total 62 100 78 100 72 100 212 100 
Note.  One respondent did not reply to this item.  Chi-square = 7.687, df = 4, p = 0.104 
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Table 4-10.  Respondent Engagement in Attending Public Wildlife Presentations by Presentation 

Type (N = 211) 
 Presentation  
 Injured Non-injured Pictures Total 
Engagement in Behavior f % f % f % f % 
No 40 65.6 51 65.4 41 56.9 132 62.6
Yes 9 14.8 10 12.8 19 26.4 38 18.0
Did not have the opportunity to 12 19.7 17 21.8 12 16.7 41 19.4
Total 61 100 78 100 72 100 211 100 
Note.  Two respondents did not reply to this item.  Chi-square = 5.392, df = 4, p = 0.249 
 
 
Table 4-11.  Respondent Engagement in Owning or Sponsoring a Bird House by Presentation 

Type (N = 211) 
 Presentation  
 Injured Non-injured Pictures Total 
Engagement in Behavior f % f % f % f % 
No 46 73.0 46 59.0 43 61.4 135 64.0
Yes 11 17.5 27 34.6 21 30.0 59 28.0
Did not have the opportunity to 6   9.5 5   6.4 6   8.6 17   8.1
Total 63 100 78 100 70 100 211 100 
Note.  Two respondents did not reply to this item.  Chi-square = 5.458, df = 4, p = 0.243 
 
 
Table 4-12.  Respondent Engagement in Donating Money to a Wildlife Habitat Conservation or 

Environmental Organization(s) by Presentation Type (N = 212) 
 Presentation  
 Injured Non-injured Pictures Total 
Engagement in Behavior f % f % f % f % 
No 48 76.2 53 67.9 53 74.6 154 72.6
Yes 8 12.7 19 24.4 10 14.1 37 17.5
Did not have the opportunity to 7 11.1 6   7.7 8 11.3 21   9.9
Total 63 100 78 100 71 100 212 100 
Note.  One respondent did not reply to this item.  Chi-square = 4.405, df = 4, p = 0.354 
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Table 4-13.  Respondent Engagement in Discussing Wildlife Habitat Conservation-related Issues 
with Others by Sex (N = 207)   

 Sex  
 Male Female Total 

Engagement in Behavior f % f % f % 
No 30 44.1 67 48.2 97 46.9 
Yes 27 39.7 52 37.4 79 38.2 
Did not have the opportunity to 11 16.2 20 14.4 31 15.0 
Total 68 100 139 100 207 100 
Note.  Six respondents did not reply to this item and indicate their sex.  Chi-square = 0.323, df = 
2, p = 0.851 
 

Table 4-14.  Respondent Engagement in Properly Disposing of Trash that Could Harm Wildlife 
by Sex (N = 209)  

 Sex  
 Male Female Total 

Engagement in Behavior f % f % f % 
No 4   5.9 11   7.8 15   7.2 
Yes 63 92.6 125 88.7 188 90.0 
Did not have the opportunity to 1   1.5 5   3.5 6   2.9 
Total 68 100 141 100 209 100 
Note.  Four respondents did not reply to this item and indicate their sex.  Chi-square = 1.005, df 
= 2, p = 0.605 
 
 
Table 4-15.  Respondent Engagement in Attending Public Wildlife Presentations by Sex (N = 

209)  
 Sex  
 Male Female Total 

Engagement in Behavior f % f % f % 
No 39 57.4 91 64.5 130 62.2 
Yes 15 22.1 23 16.3 38 18.2 
Did not have the opportunity to 14 20.6 27 19.1 41 19.6 
Total 68 100 141 100 209 100 
Note.  Four respondents did not reply to this item and indicate their sex.  Chi-square = 1.263, df 
= 2, p = 0.532 
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Table 4-16.  Respondent Engagement in Owning or Sponsoring a Bird House by Sex (N = 208)  
 Sex  
 Male Female Total 

Engagement in Behavior f % f % f % 
No 42 61.8 91 65.0 133 63.9 
Yes 21 30.9 38 27.1 59 28.4 
Did not have the opportunity to 5   7.4 11   7.9 16   7.7 
Total 68 100 140 100 208 100 
Note.  Five respondents did not reply to this item and indicate their sex.  Chi-square = 0.316, df = 
2, p = 0.854 
 
 
Table 4-17.  Respondent Engagement in Donating Money to a Wildlife Habitat Conservation or 

Environmental Organization(s) by Sex (N = 209)   
 Sex  
 Male Female Total 

Engagement in Behavior f % f % f % 
No 51 75.0 100 70.9 151 72.2 
Yes 8 11.8 29 20.6 37 17.7 
Did not have the opportunity to 9 13.2 12   8.5 21 10.0 
Total 68 100 141 100 209 100 
Note.  Four respondents did not reply to this item and indicate their sex.  Chi-square = 3.133, df 
= 2, p = 0.209 
 
 
Table 4-18.  Factor Loadings for Attitude Toward Wildlife Habitat Conservation (Pre-

assessment, Part Two) (N = 213) 
 Factor  

Variable  Communality 
Encourage Participation 0.860 0.739 
Importance of Conservation 0.817 0.667 
Engage in Activities to Help 0.802 0.643 
Financially Support Programs 0.777 0.603 
Media Coverage 0.759 0.576 
Conservation in Cities 0.739 0.546 
Eigenvalue 3.775  
Percent of Variance Explained 62.912  
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Table 4-19.  Factor Loadings for Attitude Toward Birds of Prey (Pre-assessment, Part Three) (N 
= 213) 

 Factor  
Variable  Communality 

Beautiful Creatures 0.843 0.710 
Beneficial to Public 0.814 0.662 
Important Rodent Control 0.771 0.595 
Interesting Animals 0.707 0.500 
Nervous Over Diseases 0.640 0.410 
Eigenvalue 2.878  
Percent of Variance Explained 57.554  
 
 
Table 4-20.  Factor Loadings for Empathy (Post-assessment, Part Two) (N = 213) 
 Factors  

Variable Disturbed (F1) Compassion (F2) Communality 
Disturbed 0.883 -0.179 0.812 
Worried 0.868 -0.102 0.764 
Troubled 0.854 -0.141 0.749 
Sorrowful 0.848 -0.087 0.727 
Upset 0.831 -0.217 0.738 
Grieved 0.820 -0.134 0.691 
Distressed 0.792 -0.067 0.631 
Perturbed 0.779 -0.114 0.620 
Heavy-hearted 0.771 0.019 0.594 
Low-spirited 0.711 -0.220 0.554 
Alarmed 0.678 -0.241 0.518 
Concerned 0.671 0.295 0.537 
Sympathetic 0.635 0.147 0.425 
Compassionate 0.302 0.831 0.782 
Moved 0.294 0.779 0.694 
Intrigued 0.242 0.777 0.662 
Warm 0.316 0.694 0.581 
Eigenvalues 8.226 3.589  
Percent of Variance 
Explained 

48.994 16.173  

Cumulative Percent of 
Variance Explained 

48.994 65.167  

Correlation Between 
Factors 

0.26   
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Table 4-21.  Factor Loadings for the Level of Need Associated with the Birds of Prey in the 
Educational Presentations (Post-assessment, Part One) (N = 213) 

 Factor  
Variable  Communality 

Vet Care 0.867 0.752 
Protection 0.849 0.720 
Aid 0.847 0.717 
Time Away 0.827 0.685 
Affection 0.822 0.675 
Companion 0.757 0.574 
Eigenvalue 4.123  
Percent of Variance Explained 68.711  
 
 
Table 4-22.  Factor Loadings for Altruism (Concern) (Post-assessment, Part Three) (N = 213) 
 Factors  

Variable Habitat Concern (F1) Program Animal 
Concern (F2) 

Communality 

Habitat Concern 0.826 -0.329 0.790 
Losing Habitat 0.807 -0.420 0.828 
Wild Birds of Prey 0.759 -0.123 0.591 
Wild Bird Habitat 0.758 -0.378 0.718 
Well-being of Birds 0.648 0.366 0.553 
Wildlife in Education 0.503 0.713 0.762 
Birds of Prey in 
Education 

0.565 0.700 0.809 

Eigenvalues 3.475 1.576  
Percent of Variance 
Explained 

49.641 22.511  

Cumulative Percent of 
Variance Explained 

49.641 72.152  

Correlation Between 
Factors 

0.33   
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Table 4-23.  Correlations Between Variables for the Injured Presentation Only (N = 213) 
Var. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 -- .090 .099 .041 .146 .280* .158 .124 .190 -.023 .038 -.081 .225 .360* -.047 -.017 .102 .294* 
2  -- .051 .056 .049 -.096 -.133 .042 .049 -.085 -.005 .108 -.126 .170 .152 -.121 -.132 -.040 
3   -- -.059 -.162 -.002 .091 -.137 -.162 -.132 .001 .258 .035 .266* .186 -.177 -

.283* 
-.128 

4    -- -.175 .196 -.046 -.007 -.175 .023 .310* .157 -.165 .034 .147 .259 .235 -.038 
5     -- .082 .008 .363* .284* .038 -.188 .093 .160 .179 -.070 .042 -.094 .190 
6      -- .320* .075 -.116 .089 .092 .232 .109 .416* .119 .270 .270* .271* 
7       -- .181 -.211 -.117 -

.283* 
.009 .221 .221 -.175 .090 .019 .035 

8        -- -.124 -
.269* 

.104 -.129 -.164 -.134 -.299* -.049 -.187 .077 

9         -- .251 -
.353* 

-.021 .252 .087 -.116 .055 -.029 .047 

10          -- -.198 -.237 -.062 .045 -.151 .212 .037 .006 
11           -- .170 -

.287* 
.041 .282* .157 .169 -.037 

12            -- .203 .361* .529* .086 .137 .202 
13             -- .413* .237 .169 .336* .470* 
14              -- .421* .328* .275* .241 
15               -- .001 .156 -.003 
16                -- .402* .299* 
17                 -- .402* 
18                  -- 

Note. *p<.05 
 
 Variable Number  Variable Variable Number Variable 

1 (pre) Previously discussed conservation 10 (pre) Sex 
2 (pre) Previously disposed of trash 11 (pre) Age 
3 (pre) Previously attended presentations 12 (post) Disturbed (Empathy 1) 
4 (pre) Previously owned bird house 13 (post) Compassion (Empathy 2) 
5 (pre) Previously donated money 14 (post) Habitat concern (Altruism 1) 
6 (pre) Habitat conservation attitude 15 (post) Animal concern (Altruism 2) 
7 (pre) Bird of prey attitude 16 (post) Behavior acceptability 
8 (pre) Member of conservation org. 17 (post) Likelihood to perform 
9 (pre) Owns pets 18 (post) Commitment to perform (DV) 
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Table 4-24.  Geometric Scoring for the Dependent Variable: Commitment to Engage in 
Environmentally-responsible Behaviors (N = 213)   

Behavior How Scored No. Scoring % 
Tell a friend about the presentation 1 208 97.7 
Tell a friend about conservation 2 202 94.8 
Not discard food scraps along roadways 4 195 91.5 
Attend another wildlife-related presentation 8 200 93.9 
Build or sponsor a bird nesting box 16 113 53.1 
Donate money to a habitat conservation org. 32 147 69.0 
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Table 4-25.  Correlations Between Variables for the Non-injured Presentation Only (N = 213) 
Var. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 -- .028 .050 .121 .043 -.008 .281* .055 -.091 .027 -.029 .111 .215 .210 .116 -.095 .059 .234* 
2  -- -.082 .037 .128 .036 .190 .057 .155 -.031 -.182 .049 .259* .139 -.170 .009 .194 -.023 
3   -- -.037 .050 -.095 -.004 .049 -.070 .112 -.005 -.177 -.057 -.137 -.151 -.059 -.033 -

.245* 
4    -- .089 .294* .127 .063 -.037 -.108 .046 -.004 .068 .071 .111 .064 .288* .157 
5     -- .302* .121 .337* .109 .154 .227* .184 .260* .254* .017 .060 .275* .077 
6      -- .309* .211 .206 .254* .101 .138 .064 .535* .265* .349* .539* .164 
7       -- .221 .092 -.001 -

.276* 
.035 .344* .369* .098 .293* .348* .008 

8        -- .128 .231* .033 .055 .226* .228* -.023 -.086 .148 -.001 
9         -- .129 .026 .396* .032 .157 .129 .128 .239* -.038 

10          -- .258* -
.230* 

-.118 .054 -.137 .083 .171 -
.265* 

11           -- -.036 -
.376* 

.013 .246* .077 .046 -
.264* 

12            -- .348* .253* .391* -.087 .148 .273* 
13             -- .386* .065 .039 .288* .359* 
14              -- .291* .303* .383* .259* 
15               -- .042 .141 .284* 
16                -- .452* -.011 
17                 -- .114 
18                  -- 

Note. *p<.05 
 
 
 Variable Number  Variable Variable Number Variable 

1 (pre) Previously discussed conservation 10 (pre) Sex 
2 (pre) Previously disposed of trash 11 (pre) Age 
3 (pre) Previously attended presentations 12 (post) Disturbed (Empathy 1) 
4 (pre) Previously owned bird house 13 (post) Compassion (Empathy 2) 
5 (pre) Previously donated money 14 (post) Habitat concern (Altruism 1) 
6 (pre) Habitat conservation attitude 15 (post) Animal concern (Altruism 2) 
7 (pre) Bird of prey attitude 16 (post) Behavior acceptability 
8 (pre) Member of conservation org. 17 (post) Likelihood to perform 
9 (pre) Owns pets 18 (post) Commitment to perform (DV) 
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Table 4-26.  Correlations Between Variables for the Pictures Group Only (N = 213) 
Var. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 -- -.024 .157 .023 .190 .184 .252* .187 .074 -.068 -.112 -.053 .261* .325* .000 .180 .066 .229 
2  -- .149 .158 .164 -.117 .414* -.024 .034 -.114 -.047 -.200 -.020 -.048 -.070 -.043 -.094 .103 
3   -- -.119 .322* .156 .184 -.067 -.110 -.178 -.019 .040 .007 .108 .158 .035 .084 .020 
4    -- -.093 -.146 -.019 .022 -.208 .013 .131 -.093 -.044 -.010 .009 -.021 -.013 .196 
5     -- .007 .084 .605* -.037 .118 .149 -.072 -.044 .084 -.155 .087 .118 .207 
6      -- .281* .014 .277* -.063 .124 .231 .454* .489* .177 .303* .396* .172 
7       -- -.014 .179 -

.340* 
-

.339* 
.007 .574* .376* .057 .291* .322* .224 

8        -- -.168 .000 .198 -.026 -.025 .092 -.128 .186 .153 .171 
9         -- -.023 -.064 .203 .401* .180 .291* -.007 .038 .060 

10          -- .005 -.198 -.152 -.114 -.154 -.121 -.102 -.102 
11           -- -.142 -

.423* 
-.074 -.014 -.230 -.039 -.029 

12            -- .335* .205 .261* .124 -.032 .215 
13             -- .610* .288* .487* .450* .330* 
14              -- .303* .413* .419* .407* 
15               -- -.041 -.007 .019 
16                -- .757* .396* 
17                 -- .461* 
18                  -- 

Note. *p<.05 
 
 Variable Number  Variable Variable Number Variable 

1 (pre) Previously discussed conservation 10 (pre) Sex 
2 (pre) Previously disposed of trash 11 (pre) Age 
3 (pre) Previously attended presentations 12 (post) Disturbed (Empathy 1) 
4 (pre) Previously owned bird house 13 (post) Compassion (Empathy 2) 
5 (pre) Previously donated money 14 (post) Habitat concern (Altruism 1) 
6 (pre) Habitat conservation attitude 15 (post) Animal concern (Altruism 2) 
7 (pre) Bird of prey attitude 16 (post) Behavior acceptability 
8 (pre) Member of conservation org. 17 (post) Likelihood to perform 
9 (pre) Owns pets 18 (post) Commitment to perform (DV) 
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Table 4-27.  Summary Statistics of Summated Scale Scores for Major Instrument Constructs by 
Presentation Type (N = 213) 

       Presentation Type 
Instrument Construct Statistics Injured Non-injured Slideshow 

Minimum   7.00 14.00 15.00 
Maximum 30.00 30.00 30.00 
Mean 24.60 26.43 26.27 
SD   4.98   3.84   3.80 

Importance of wildlife 
habitat conservation (max. 
possible score = 30.00) 

n 60 74 70 
Minimum 17.00 15.00 15.00 
Maximum 25.00 25.00 25.00 
Mean 21.45 22.54 21.89 
SD   2.38   2.56   2.39 

Attitude towards birds of 
prey (max. possible score 
= 25.00) 

n 58 69 63 
Minimum   6.00   6.00   6.00 
Maximum 30.00 30.00 30.00 
Mean 17.57 15.71 22.50 
SD   9.64   8.13   7.54 

Perception of birds in need 
(max. possible score = 
30.00) 

n 60 77 66 
Minimum 17.00 17.00   18.00 
Maximum 99.00 98.00 116.00 
Mean 44.98 45.13   63.51 
SD 16.32 17.18   20.90 

Empathy (max. possible 
score = 119.00) 

n 55 78 65 
Minimum   9.00 11.00 15.00 
Maximum 35.00 35.00 35.00 
Mean 24.27 25.68 27.37 
SD   6.38   5.76   5.61 

Altruism (max. possible 
score = 35.00) 

n 59 77 70 
Minimum   4.00   5.00   5.00 
Maximum 63.00 63.00 63.00 
Mean 40.47 47.78 46.67 
SD 21.38 19.15 19.88 

Commitment to perform 
behaviors (max. possible 
score = 63.00) 

n 60 72 70 
Minimum 16.00 13.00 10.00 
Maximum 30.00 30.00 30.00 
Mean 25.13 25.56 23.40 
SD   4.60   5.11   5.42 

Acceptability of behaviors 
to others (max. possible 
score = 30.00) 

n 54 71 63 
Minimum   6.00 10.00   6.00 
Maximum 30.00 30.00 30.00 
Mean 23.00 26.20 24.03 
SD   7.42   4.89   6.51 

Likelihood to perform if 
others were aware (max. 
possible score = 30.00) 

n 56 74 63 
Note. Higher summated scale scores imply stronger feelings/intentions for that construct.     
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Table 4-28.  Multiple Regression Analysis to Predict Commitment Score for Performing 
Conservation-related Behaviors (N = 213)   

Variable B SE β t p 
Constant 30.045 7.241  4.149 < 0.001 
Previously Discussed Wildlife Habitat 
Conservation with Others  

  8.379 2.950 0.204 2.840 0.005 

Acceptability of Behaviors to Others 0.496 0.285 0.126 1.737 0.084 
Compassion for the Birds They Saw 5.423 1.538 0.259 3.525 0.001 
R-squared 0.162     
Standard Error of the Estimate 18.559     
 
 
Table 4-29.  Participant Satisfaction with Zoo Educator and Presentation by Presentation (N = 

210) 
 Presentation  
 Injured Non-injured Pictures Overall 
Item M SD M SD M SD M SD 
The presenter’s level of excitement 
for wildlife conservation was…a 

4.92 0.331 4.86 0.448 4.82 0.457 4.86 0.421

The presentation held my attention. 
b 

4.89 0.451 4.92 0.268 4.79 0.411 4.87 0.381

Note. a Rating Scale was 1 = Very Low to 5 = Very High. 
b Rating Scale was 1 = Strongly Disagree to 5 = Strongly Agree. 
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Figure 4-1.  Path Model Showing Direct Effects of Significant Independent Variables on Commitment to Engage in Environmentally-

responsible Behaviors
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CHAPTER 5 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 Introduction  

The purpose of this study was to determine if and how different types of birds of prey 

presentations influence the empathy, altruism, and behavioral intentions of elder adults living in 

retirement communities.  Specifically, this study examined the applicability of the empathy-

altruism hypothesis (Batson, 1991) in explaining participant commitment to engage in 

environmentally-responsible behaviors following exposure to one of three presentations: (a) a 

presentation involving birds of prey with visible injuries, (b) a presentation with non-injured 

birds of prey, and (c) a slideshow presentation involving pictures of the same birds of prey.   

This study was the first of its kind to test the relevance of the empathy-altruism hypothesis 

with live injured and non-injured animals (C.D. Batson, personal communication, April 27, 

2006).  The dependent variable in this study was commitment to engage in six conservation-

related behaviors to benefit wildlife and their habitat that were advocated by the zoo educator 

during each of the three presentations.  These behaviors included (1) telling a friend about the 

birds of prey presentation, (2) telling a friend about conservation, (3) not discarding food scraps 

along roadways, (4) attending another wildlife-related presentation, (5) building or sponsoring a 

bird nesting box, and (6) donating money to a wildlife habitat conservation organization.  These 

six behaviors were selected because they are often encouraged during zoo and conservation 

education programs throughout the country (Dierking et al., 2002), including the programs of 

Tampa’s Lowry Park Zoo.   

Objectives  

1. Determine the characteristics of participants of the birds of prey outreach presentations. 

2. Identify the relationship between selected participant characteristics and their associated level 
of empathy, altruism, and commitment to engage in environmentally-responsible behaviors 
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following exposure to (a) all injured birds of prey, (b) all non-injured birds of prey, or (c) 
pictures of the same birds of prey and identical conservation messages. 

3. Build a regression model to predict commitment to engage in environmentally-responsible 
behaviors based on a participant’s characteristics prior to attending the wildlife presentation, 
their empathic emotional response to the presentation, and their altruistic motivation 
following the presentation. 

4. Measure the level of satisfaction that participants have with Tampa’s Lowry Park Zoo birds 
of prey outreach presentation. 

Research Hypotheses 

The following research hypotheses were developed based on available literature on the 

empathy-altruism hypothesis and research on behavioral intentions. 

1. Injured birds of prey will evoke higher levels of empathy, altruism, and commitment among 
participants to engage in environmentally-responsible behaviors than will non-injured birds 
of prey and color photographs of both injured and non-injured birds of prey. 

2. Higher empathy levels will lead to higher levels of altruistic motivation. 

3. Higher levels of empathy and altruistic motivation will result in a stronger commitment to 
“help” and engage in the pro-environmental practices advocated by the zoo educator. 

Methods 

This study used a quasi-experimental design to examine elder adults living in retirement 

communities around the Tampa/Clearwater, Florida area.  Because the dependent variable was 

commitment to engage in the conservation-related behaviors advocated by the zoo educator, 

sampling had to ensure that this population had the ability and opportunity to engage in these 

behaviors.  As such, retirement communities that agreed to participate were comprised of older 

adults who were physically able to leave their community grounds as needed.   

A listing of all retirement communities around the Tampa/Clearwater, Florida area was 

obtained.  The sampling goal was to obtain a sample of nine retirement communities.  Once 

retirement communities agreed to participate, they were randomly assigned one of the three 
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presentations.  Accordingly, this convenience sample consisted of three communities for each 

presentation.   

Data collection involved the group administration of a self-administered questionnaire.  As 

such, procedures outlined by Dillman (2000) were followed to reduce the potential for 

measurement error.  The data collection instrument consisted of a pre- and post-assessment, both 

contained in a single booklet.  Participants completed the pre-assessment prior to viewing one of 

the three presentations, viewed the presentation, and then completed the post-assessment.   

Four live birds of prey were included in both the injured and non-injured presentations.  

The all injured birds of prey presentation consisted of an eastern screech owl, a Mississippi kite, 

a red-shouldered hawk, and a great horned owl.  The all non-injured birds of prey presentation 

consisted of a barn owl, a barred owl, a black vulture, and a Eurasian eagle owl.   

The slideshow presentation contained color photographs of the same birds of prey used in 

the all injured and all non-injured presentations.  Pictures of three of the injured birds and three 

of the non-injured birds were presented during the PowerPoint presentation.  The three injured 

birds of prey presented during the first half of the slideshow were the great horned owl, red-

shouldered hawk, and Mississippi kite.  The three non-injured birds of prey presented during the 

second half of the slideshow were the barn owl, barred owl, and black vulture.   

The same zoo educator facilitated each highly scripted educational presentation.  Every 

presentation was videotaped so that consistency in the delivery style of the educator and in the 

educational messages presented could be verified.  Videotapes also enabled the researcher to 

examine the potential influence of the behaviors of the live birds of prey on respondent levels of 

empathy and altruism following each presentation.   
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The data collection instrument used in this study was researcher developed.  A panel of 

experts critically evaluated the instrument to enhance face and content validity prior to a pilot 

study.  Construct validity and reliability were measured using principal component factor 

analysis with a Promax oblique rotation to aid interpretation when needed.   

The pre-assessment of the instrument examined the prior conservation-related behaviors, 

attitudes toward wildlife habitat conservation, attitudes toward birds of prey specifically, and 

demographics of participants of each presentation.  Reliability within each of the constructs was 

measured using Cronbach’s alpha during the pilot study.  Demographics included whether 

participants were members of conservation/environmental organizations (and if yes, which 

organizations), whether they owned pets (and if yes, what kind), their location (city and state) of 

permanent residence, sex, and age. 

The post-assessment examined the major theoretical components of the empathy-altruism 

hypothesis and theory of planned behavior.  Specifically, the post-assessment measured empathic 

emotional response to the presentation, altruistic motivation following the presentation, and the 

commitment of participants of each of the three presentations to engage in behaviors to help 

wildlife and their habitat.  In addition, the post-assessment examined the satisfaction of 

participants of each of the presentations. 

The data collection instrument was broken into parts and each part measured a major 

attitudinal or behavioral construct associated with the empathy-altruism hypothesis and the 

theory of planned behavior.  Descriptive statistics were used to summarize and compare 

participant attitudes between the three presentation types.  Summated scale scores were used to 

summarize participant attitudes.  Higher summated scale scores implied stronger 

feelings/intentions associated with that construct.  After examining the attitudes of participants, 
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factor analysis procedures allowed the researcher to determine which items comprising each 

construct best described that construct and which related to commitment to engage in 

environmentally-responsible behaviors.   

To examine relationships among the variables and develop a regression model and path 

diagram, a correlation matrix was developed prior to implementing multiple regression analysis 

to investigate the potential for collinearity among the independent variables and to verify 

association between independent variables and the dependent variable.  Principal component 

factor analysis with a Promax oblique rotation was used as a data reduction technique prior to 

regression analysis.  Factor scores were used in multiple regression.  Finally, descriptive 

statistics, including frequencies, means, and standard deviations were used to summarize the 

level of satisfaction that participants had with the zoo educator and educational presentation. 

Summary of Findings 

Objective One 

Participant Demographics 

The first objective sought to describe the characteristics of participants of the birds of prey 

outreach presentations.  A total of 213 usable questionnaires were obtained.  Sixty-three 

respondents participated in the all injured birds of prey presentation, 78 respondents participated 

in the non-injured birds of prey presentations, and 72 respondents participated in the slideshow 

presentations.  The majority of respondents across presentation types were female.   

The mean age of respondents across presentation groups was 73 years.  The highest mean 

age was in the all injured presentation group.  The oldest respondent was born in 1909 and 

participated in one of the non-injured presentations.  To check for bias in using the mean as an 

accurate descriptor of the sample age, the median and mode age were also examined.  The 

median age was 72 and the mode was 65 (occurring 14 times). 
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Fourteen U.S. states and five Canadian provinces (New Brunswick, Nova Scotia, Ontario, 

Quebec, and Saskatchewan) were represented by participants of this study.  The majority of 

respondents reported that their permanent residence was in Florida.   

The majority of respondents did not belong to a conservation or environmental 

organization.  About one-tenth of male and female respondents were members of 

conservation/environmental organizations. 

Considering pet ownership among participants, the majority of respondents did not own 

pets.  This may have been a function of the restrictions sometimes placed on retirement 

community members regarding pet ownership.  Those who indicated owning pets owned a cat, 

dog, bird, fish, or a combination thereof. 

Previous Engagement in Conservation-related Behaviors 

Respondents were also classified according to their engagement in five conservation-

related behaviors during the three months prior to attending the birds of prey presentation.  

About one-third indicated that they had discussed wildlife habitat conservation with others.  

Most respondents indicated that they had properly disposed of trash that could harm wildlife but 

had not attended a public wildlife presentation in the three months prior to attending the birds of 

prey presentation.  Similar to the pet ownership issue, responses to this item may have been a 

function of the retirement community’s rules.   

When asked about owning or sponsoring a bird house in the three months prior to the zoo’s 

visit, two-thirds of the respondents indicated that they had not engaged in this behavior.  One-

third of the respondents indicated that they had not donated money to a wildlife habitat 

conservation or environmental organization during the three months prior to the birds of prey 

presentation.  Perhaps the lack of opportunity to donate money or sponsor a bird house may have 

been due to the limited budgets of the respondents.  Chi-square was used to test for differences 
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among participants for each of these conservation-related behaviors and no significant 

differences were found. 

Objective Two  

The second objective sought to identify the relationship between selected participant 

characteristics and their associated level of empathy, altruism, and commitment to engage in 

environmentally-responsible behaviors following exposure to the three presentations.  Prior to 

measuring the association between independent variables and commitment to engage in the six 

behaviors advocated by the zoo educator, principal component factor analysis was employed.    

Summary of Major Constructs Measured 

Before running factor analysis, each of the major constructs (indicated as “parts” on the 

instrument) was summarized using descriptive statistics.  Higher summated scale scores implied 

stronger feelings or intentions to engage in an environmentally-responsible behavior.   

Regardless of the type of presentation participants experienced, individuals believed 

wildlife habitat conservation was fairly important.  In addition, participants of each of the three 

presentations had a moderately positive attitude towards birds of prey. 

In the post-assessment, participants of the injured and non-injured presentations felt that 

the birds of prey were less in need than participants of the slideshow presentation.  Similarly, 

participants of the slideshow presentation indicated feeling moderately empathetic overall for the 

birds of prey whereas participants of the injured and non-injured presentations indicated feeling 

lower levels of empathy.  Altruistic feelings were similar between presentation groups with 

participants feeling somewhat to fairly concerned. 

Considering the dependent variable (commitment to engage in environmentally-

responsible behaviors) and the constructs measuring the influence of social norms, commitment 

scores were slightly lower for participants of the injured birds of prey presentation than for the 
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non-injured and slideshow presentations.  Regardless of presentation type, individuals believed 

the behaviors advocated by the zoo educator were fairly acceptable to others and were fairly 

likely to perform the behaviors if others were aware that they performed them. 

Factor Analysis Findings      

Factor analysis procedures were used to examine the influence of individual items on the 

broader construct being measured.  All respondents regardless of presentation type were included 

in this factor analysis.  Factor analysis was conducted on the six items representing respondent 

attitudes toward wildlife habitat conservation before experiencing the birds of prey presentation.  

A single factor was extracted and it was termed “encourage participation in conservation.”  

Factor analysis on the five items representing respondent attitude toward birds of prey prior to 

experiencing the educational presentation also resulted in one factor being extracted, termed 

“beautiful and beneficial creatures.” 

The 17 adjectives that Batson (1991) recommends using to measure empathy were factor 

analyzed.  Two factors were extracted and Promax rotation was used to better interpret the data.  

The first factor was termed “disturbed.”  The second factor was termed “compassion” based on 

the items comprising the factor.   

The six items representing each respondent’s perception of the level of need associated 

with the birds of prey in the educational presentations were factor analyzed.  One factor was 

extracted and entitled “human care.” 

The seven items representing the altruistic motivation (concern) that respondents felt 

following exposure to each of the presentations were factor analyzed.  Two factors were 

extracted and Promax rotation was used to better interpret the data.  The first factor was termed 

“habitat concern.”  The second factor was termed “program animal concern.”   
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Associations Among Variables/Constructs by Presentation Type 

Considering the injured birds of prey presentation, several statistically significant moderate 

to strong associations were found between the independent variables and respondents’ 

commitment to engage in the environmentally-responsible behaviors advocated by the zoo 

educator.  Significant moderate associations were found between respondents who previously 

discussed habitat conservation-related issues with others and their altruistic concern for wildlife 

habitat and commitment to engage in environmentally-responsible behaviors.  However, a 

significant negative association was found between respondents’ attitude toward birds of prey 

and their age and between age and feelings of empathic compassion for the injured birds they 

saw.  Thus, the empathy-altruism hypothesis may not hold for elder citizens. 

The correlation analyses developed as part of this study provide partial support for the 

applicability of the empathy-altruism hypothesis with live, injured animals.  As the theory 

suggests, a positive association was found between feelings of being disturbed (empathic 

emotion) by the injured birds of prey and altruistic concern for wildlife habitat.  A strong 

positive association was also found between empathic feelings of being disturbed and altruistic 

concern for other animals used in educational programs.  Empathic feelings of compassion 

toward the injured birds of prey were also positively associated with altruistic concern for 

wildlife habitat, supporting the empathy-altruism hypothesis.  Individuals with empathic 

compassion for the injured birds of prey were more likely to commit to performing the six 

behaviors to help wildlife and their habitat.         

The emotional responses of participants of the non-injured presentation supported the 

empathy-altruism hypothesis.  Empathic feelings of compassion were significantly positively 

associated with altruistic concern for wildlife habitat and were also significantly associated with 

likelihood to perform behaviors to help wildlife and their habitat and commitment to engage in 
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conservation-related behaviors.  As the theory of planned behavior (Ajzen, 1985) suggests, the 

acceptability of the conservation-related behaviors to others was significantly associated with the 

likelihood that respondents would perform these behaviors.   

Finally, for the slideshow presentation, a significant positive association was found 

between respondents who believed wildlife habitat conservation was important and their level of 

empathic compassion toward the pictures of the birds of prey.  No significant association was 

found between wildlife habitat conservation attitudes and compassion toward the birds of prey 

viewed for participants of the injured or non-injured presentations.   

Considering the empathy-altruism hypothesis, results of the slideshow presentation 

somewhat contradicted what theory would predict.  While studies testing the empathy-altruism 

hypothesis have found that a positive association exists between empathic emotion and altruistic 

concern following exposure to pictures of injured animals (Schultz, 2000), this study found no 

significant association between feeling disturbed (empathy) and altruistic concern for wildlife 

habitat.  As the empathy-altruism hypothesis suggests, significant positive associations were 

found between compassion (empathy), altruistic concern, and commitment to engaging in 

helping behaviors for the picture group participants.  Given these findings, slideshow 

presentations seem to be more effective at generating empathic compassion in participants who 

already have a positive attitude toward birds of prey.  Slideshow presentations do not seem to be 

as effective as presentations using live injured and non-injured birds of prey at eliciting disturbed 

empathic feelings to generate altruistic concern for wildlife habitat. 

Objective Three 

This objective sought to build a regression model to predict commitment to engage in 

environmentally-responsible behaviors based on a participant’s characteristics prior to attending 

the presentation, their empathic emotional response to the presentation, and their altruistic 



 

121 

motivation following the presentation.  Analysis revealed that if the participant previously 

discussed habitat conservation issues with others, felt empathic compassion for the birds of prey 

they witnessed, and believed the behaviors advocated during the presentation were acceptable to 

others they would be more likely to have higher predicted commitment scores.  The most 

influential variable was respondent feelings of compassion for the birds of prey witnessed.   

The effect of participating in a presentation with all injured birds of prey, all non-injured 

birds of prey, or pictures of the same birds of prey did not significantly contribute to predicting 

one’s commitment to engage in behaviors to help wildlife and their habitat.  Further examination 

of the dependent variable revealed that in addition to having low reliability, the behaviors were 

not discriminating; over 90% of participants indicated a commitment to four of the six behaviors 

following each of the presentations.  Although the variables in the regression equation accounted 

for 16% of the variability in commitment scores, this low variance explained may be due more to 

measurement error.  As such, the dependent variable is not a good measure for this sample.  

Objective Four 

This objective sought to determine the level of satisfaction that participants had with the 

presentations.  Regardless of presentation type, respondents believed the presenter’s level of 

excitement for wildlife conservation was very high.  Respondents also strongly agreed that the 

presentation held their attention, regardless of presentation type.  Most respondents indicated that 

they would have also liked to have seen a bald eagle as part of the birds of prey presentation.  

Participants of the slideshow presentation indicated wanting to see a live bird of prey. 

Research Hypothesis One 

This hypothesis posited that injured birds of prey would evoke higher levels of empathy, 

altruism, and commitment among participants to engage in environmentally-responsible 

behaviors than would non-injured birds of prey and color photographs of birds of prey.  
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Although the empathy-altruism hypothesis would support this prediction, this study found no 

significant presentation effect on respondent levels of empathy, altruism, and commitment to 

engage in behaviors to help wildlife and their habitat. 

Research Hypothesis Two 

This hypothesis predicted that higher empathy levels would lead to higher levels of 

altruistic motivation, as the empathy-altruism hypothesis suggests.  This study found that 

respondents who felt empathically disturbed from the injured and non-injured birds of prey 

presentations were more likely to have altruistic concern for animals in educational programs.  

Participants of the slideshow presentation who felt compassionate (empathy) toward the 

photographs they witnessed were more likely to have altruistic concern for educational program 

animals than were participants of the injured and non-injured presentations.  Based on the results 

of this study, evidence exists to conclude that higher empathy levels lead to higher levels of 

altruism.   

Research Hypothesis Three 

This hypothesis predicted that higher levels of empathy and altruistic motivation would 

result in a stronger commitment to “help” and engage in the pro-environmental practices 

advocated by the zoo educator.  This study found that higher levels of empathy, specifically 

feelings associated with being empathically compassionate, significantly contributed to a 

stronger commitment to engage in the pro-environmental practices advocated by the zoo 

educator.  However, although higher levels of empathy led to increased altruistic feelings, 

increased altruistic feelings did not result in a greater likelihood to help.  Instead, only feelings of 

being empathically compassionate contributed to the likelihood to help.  Thus, the empathy-

altruism hypothesis was only partially supported, perhaps in part due to measurement error in the 

dependent variable. 
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Conclusions 

1. Participants in this study were mainly females in their early to middle 70s with permanent 
residences in Florida.  Most did not belong to a conservation or environmental organization 
and did not own pets.  In the three months prior to the birds of prey presentations, about one-
third had discussed wildlife habitat conservation with others and owned or sponsored a bird 
house.  Over this time period, most participants properly disposed of trash that could harm 
wildlife, had not attended a public wildlife presentation, and had not donated money to a 
wildlife habitat conservation or environmental organization. 

2. With this demographic and birds of prey, empathy can be defined in two ways: feeling 
disturbed by the birds and their associated stories, or feeling compassion for the birds and 
their stories.  Altruism can also be defined in two ways: feeling concern over wildlife habitat, 
or feeling concern for the animals in educational programs. 

a. With live, injured birds of prey, a significant positive association exists between feeling 
empathically disturbed and altruistic concern for wildlife habitat. 

b. With live, non-injured birds of prey, a significant positive association exists between 
empathic feelings of compassion and altruistic concern for wildlife habitat. 

c. With pictures of the same birds of prey, no significant association was found between 
feeling empathically disturbed and altruistic concern for wildlife habitat. 

3. Regardless of the injury status of live birds of prey or the vicarious exposure provided by 
pictures of the same birds, elder individuals who discuss wildlife habitat conservation issues 
with others, experience feelings of compassion from a wildlife presentation, and believe the 
behaviors advocated during the presentation are acceptable to others are more likely to be 
committed to engaging in the advocated behaviors to help wildlife and their habitat. 

4. Elder individuals tend to be very satisfied with a wildlife presentation facilitated by an 
educator with a very high level of excitement for conservation and a presentation that holds 
their attention, regardless of whether live (injured or non-injured) birds of prey or only color 
pictures of birds of prey are presented. 

5. Injured birds of prey did not evoke significantly higher levels of empathy, altruism, and 
commitment to engage in environmentally-responsible behaviors when compared to non-
injured birds of prey and color photographs of birds of prey. 

6. As the empathy-altruism hypothesis suggests, higher levels of empathy led to higher levels of 
altruism.  However, it depends on the type of empathy and altruism being examined.  When 
live birds of prey are used, compassion and disturbed empathic emotions seem common.  
When pictures only are used, compassion feelings are common.  Based on the results of this 
study, it takes a live animal to generate disturbed feelings in elder citizens. 

7. Although higher levels of empathy led to increased altruistic feelings, increased altruistic 
feelings did not result in a greater likelihood to help.  Only specific feelings of being 
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empathically compassionate toward the birds of prey presented and discussed contributed to 
commitment to engage in helping behaviors. 

Discussion and Implications 

Objective One: Describe the characteristics of participants of the birds of prey outreach 
presentations 

Although this study evaluated off-site, zoo outreach presentations at retirement 

communities throughout the Tampa/Clearwater, Florida area, the participants in this study were 

somewhat representative of those who visit zoos and aquaria.  Just as Hudson (2001) predicted, 

there is a greater influx of older visitors in settings such as zoos, aquaria, and museums.  Falk, 

Moussouri, and Coulson (1998) reported that 20% of museum visitors were 55 years of age and 

over.  More recently, Falk and Adelman (2003) reported that over one-third of aquarium visitors 

were over 50 years of age and, similar to the findings of this study, nearly 80% were not 

members of environmental organizations.  Nearly two-thirds of the visitors were from U.S. states 

other than the state where the aquarium was located and 7% were from countries other than the 

United States.  In both studies, more females visited these environments than males. 

The majority of participants in this study did not own pets.  However, in speaking with 

many participants in conversation after each presentation, it became apparent that several of the 

retirement communities (three out of nine communities) visited as part of this study did not allow 

residents to have pets.  Perhaps participants would have liked to own a pet(s) but were not given 

the option of indicating such on the instrument.  Given the work of Siegel (2004), individuals 

who own domestic pets may have different beliefs regarding environmental issues than non pet 

owners.  Including a qualitative response option on the questionnaire for those who did not own 

pets to describe why may have provided more detailed information regarding pet ownership. 

Two-thirds of the participants in this study also did not own or sponsor a bird house in the 

three months prior to attending the birds of prey presentation.  One of the retirement 
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communities visited as part of this study did not permit residents to have a bird house on their 

property.  As such, several respondents indicated this on their questionnaire.  Including a 

response option related to the rules of the retirement community may have reduced this potential 

for measurement error. 

Regardless of sex, the majority of participants indicated not donating money to 

environmental or conservation organizations prior to attending the birds of prey presentation.  

However, several questionnaires contained short explanations beside this item detailing potential 

reasons for the lack of donations to organizations.  Most respondents who included an 

explanation indicated that they would like to donate funds to environmental or conservation 

organizations but simply were not financially able.  Including a response option on the data 

collection instrument such as “not financially able to donate” would have provided more detailed 

information on participants’ environmental/conservation organization donation habits.     

Objective Two: Identify the relationship between selected participant characteristics and 
their associated level of empathy, altruism, and commitment to engage in 
environmentally-responsible behaviors  

In some earlier research on the link between empathy, altruism, and engagement in helping 

behaviors (Batson, Bolen, Cross, & Neuringer-Benefiel, 1986; Batson et al., 1989; Toi & Batson, 

1982), principal component factor analysis results were reported concerning the dimensions of 

empathy.  Each adjective loaded on two factors: a personal distress emotion (consisting of the 

adjectives alarmed, grieved, troubled, distressed, upset, disturbed, worried, and perturbed) and an 

empathy emotion (consisting of the adjectives sympathetic, moved, compassionate, warm, soft-

hearted, and tender).  Such results are similar to the principal components factor analysis results 

of this study, where a disturbed empathy dimension and a compassion empathy dimension were 

found.  In the aforementioned works and other more recent studies (Batson et al., 2005, Schultz, 

2000), empathy has been measured following respondent exposure to descriptions of a subject in 
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need.  The results of this study verify that the two empathy dimensions found over two decades 

ago using written descriptions of fictional subjects are also emotions that respondents feel 

following exposure to live birds of prey. 

While empathic emotional response to subjects in need has typically been measured using 

multiple items, altruism has been measured using a single item (see Batson, 1991 for a review).  

The item typically asks respondents to indicate how much they found themselves caring about 

the welfare of the subject in question along a nine-point scale from not at all to very much.  For 

obvious reasons, factor analysis was not possible with a single item and therefore altruism, 

within the context of testing the empathy-altruism hypothesis, has been regarded as one 

dimensional.  However, in this study, altruism was measured using seven items and principal 

components factor analysis revealed two dimensions of altruism in the context of conservation 

education: concern for wildlife habitat or concern for animals in educational programs. 

No significant relationships were found between participant sex and empathy, altruism, or 

commitment to engage in the environmentally-responsible behaviors advocated by the zoo 

educator, regardless of the type of presentation experienced.  However, Batson (1991), Batson et 

al. (2005), and Kellert (1980) suggest that females are more likely to exhibit nurturance 

tendencies, anthropomorphism, humanistic attitudes toward animals, empathy, altruism, and 

engage in helping behaviors when compared to males.  Two-thirds of the participants in this 

study were females.  While the results of this study contradict what previous research has found 

regarding sex, perhaps the older age of the females examined here should be considered as other 

studies have examined a younger demographic.     

For those viewing only pictures of birds of prey, regardless of sex, disturbed (Batson refers 

to as distressed) empathic emotions were not elicited.  However, the photographs of the birds of 
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prey used in this study were close-up pictures of the birds and not graphic photographs of injured 

birds of prey.  Previous studies testing the empathy-altruism hypothesis with animals in need 

have used pictures of animals being harmed by humans (Schultz, 2002; Shelton & Rogers, 

1981).  For example, Shelton and Rogers (1981) exposed participants to 19-minute videotapes 

containing gory scenes of whales being hunted/killed and videos of Greenpeace successfully 

saving whales and found that intentions to help save whales and support Greenpeace were 

strengthened after viewing the videos.  Others have found that viewing shocking photographs 

can help with information retention (Zillmann, Knobloch, & Yu, 2001).  With regards to 

environmentally related issues, DeLuca (1999) suggested that disturbing photographs portraying 

habitat destruction and wildlife injury can provide a broader perspective on the ramifications of 

human actions, help others consider the consequences of their actions, and inspire public action.  

Perhaps if more graphic photographs of injured birds of prey were used in this study, participants 

may have indicated feeling empathically disturbed and have been more likely to engage in 

behaviors to reduce such feelings and help birds of prey.    

Schultz (2000) asked participants to view color images of injured animals and found that 

when asked to take the perspective of an injured animal, individuals were significantly more 

empathic and altruistic than individuals who were asked to be objective.  However, in this study, 

no significant association was found between feeling disturbed (empathy) and altruistic concern 

for wildlife habitat.  This is particularly surprising since Batson (1991) suggests empathic 

emotions should be stronger for females (due to nurturance, see Batson et al., 2005) and 66.7% 

of the slideshow group was female.  Although Kellert (1980) found that females were more 

humanistically oriented (exhibiting feelings of strong affection and attachment to individual 

animals such as pets), this study found no significant relationship between sex and empathy and 
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altruism.  With regards to Kellert’s ecologistic attitude type (evident in individuals with a 

concern for the dependencies between animals and their natural habitats), regardless of the type 

of presentation one participated in, most participants in this study indicated ecologistically-

related behaviors.  These participants discussed wildlife habitat conservation issues with others, 

owned or sponsored a bird house, and properly disposed of trash that could harm wildlife in the 

three months prior to attending the birds of prey presentation. 

Participants of the slideshow presentation had a greater number of significant relationships 

with the variables of empathic compassion, habitat concern, acceptability of the behaviors being 

advocated to others, and likelihood that they would perform such behaviors when compared to 

participants of the injured or non-injured presentations.  One potential explanation for this is that 

the live birds of prey distracted participants, thus preventing them from retaining the information 

being presented regarding environmentally-responsible behaviors that would help birds of prey.  

Given the body of literature suggesting that live animals can promote engagement among zoo 

participants (see Dierking et al., 2002 for a synthesis), the engagement of participants in this 

study directed toward the live birds of prey may have diverted their attention away from the zoo 

educator and his environmental messages, potentially explaining the difference in responses for 

the slideshow participants.           

Objective Three: Build a regression model to predict commitment to engage in 
environmentally-responsible behaviors  

The results of this study suggest that the type of wildlife presentation does not significantly 

influence the level of commitment that elder individuals have toward engaging in 

environmentally-responsible behaviors.  According to the empathy-altruism hypothesis, 

empathic emotion is followed by altruistic motivation to help and it is this motivation that 

inspires behavioral engagement.  However, in this study, altruistic motivation was not found to 
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be a precursor to commitment to engage in helping behaviors.  For participants who previously 

discussed wildlife habitat conservation issues with others and felt the behaviors being advocated 

were acceptable to others, empathic compassion was the only significant variable of the 

empathy-altruism hypothesis that contributed to increased behavioral commitment.   

The fact that participants who believed the behaviors were acceptable to others were more 

likely to be committed to performing them agrees with the theory of planned behavior (Ajzen, 

1985) which suggests that societal norms play an important role in influencing intent to engage 

in a behavior.  Based on the work of De Young (2000), perhaps those who discussed habitat 

conservation issues with others and believe the behaviors are acceptable to others are more 

committed to performing such behaviors because they get satisfaction knowing they are doing 

something that benefits what others value as well (here, wildlife habitat).  Hungerford and Volk’s 

(1990) findings suggest that individuals who discuss habitat conservation-related issues with 

others may be more likely to commit to engaging in pro-environmental behaviors because they 

have knowledge of habitat conservation and with such knowledge, may feel more empowered to 

act.  Still others like De Young (2000) and Kaplan (2000) might suggest openly discussing 

habitat conservation and ensuring a behavior is acceptable leads to commitment because of 

egoistic, personal feelings of satisfaction from “doing their part” to help species in need.     

The empathy-altruism model has been tested extensively on undergraduate, female college 

students who read a paragraph description of a subject in need and indicate their level of 

empathy, altruism, and intention to engage in behaviors to help the one in need.  Before now, the 

model has not been verified with (a) live subjects (animals) in need or (b) older adults.  One 

potential reason for the lack of a presentation effect on participant emotional response to the 

birds of prey could be the low variability on the dependent variable—the commitment score for 
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engaging in environmentally-responsible behaviors.  An examination of Table 4-24 reveals that 

only the last 2 behaviors (commitment to build or sponsor a bird nesting box and commitment to 

donate money to a habitat conservation organization) discriminated high from low commitment 

scores.  Perhaps these two behaviors attracted fewer participants because of the degree of effort 

required to perform them compared to the other four behaviors.     

While the empathy-altruism hypothesis suggests that the injured birds of prey would evoke 

stronger feelings of empathy and altruism and result in a greater commitment to help than would 

non-injured birds of prey or pictures of the birds of prey, perhaps the type of environmentally-

responsible behaviors being advocated must be considered.  Schultz (2002) advocates that 

generic information about conservation is not as effective at motivating behaviors as targeted, 

specific information is.  Some of the behaviors being advocated during the presentations and 

being measured in this study were non-specific conservation-related practices.  For example, 

telling a friend about conservation, something the zoo educator advocated during each 

presentation, could be improved by discussing specific conservation topics related to each 

species of raptor.   

In line with the suggestions of Schultz (2002), the theories of reasoned action and planned 

behavior (Ajzen, 1985; Fishbein, 1967; Fishbein & Ajzen, 1975) suggest that the size of the 

relationship between a behavioral intention and an actual behavior can depend on the specificity 

of the behavioral intention being considered.  As such, if more specific conservation-related 

behaviors were advocated by the zoo educator and included on the post-assessment 

questionnaire, perhaps the likelihood that participants would actually engage in the practices 

would be greater. 
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Although the behaviors being advocated by the zoo educator in this study were non-

specific, some could be considered community-based types of environmental actions (e.g., not 

discarding food scraps along roadways).  According to community-based social marketing theory 

(McKenzie-Mohr & Smith, 1999), as with the theory of planned behavior (Ajzen, 1985), societal 

norms influence the likelihood that an individual will engage in a behavior.  Specifically, social 

marketing theory suggests that the likelihood that someone will engage in a behavior can be 

increased by asking that individual to commit to performing a behavior which benefits a broader 

organization of people (community).  Given that commitment to engage in the behaviors being 

advocated by the zoo educator was the dependent variable in this study, advocating (and asking 

about on the questionnaire) specific behaviors that would benefit the participants’ own retirement 

community may have provided different results.  

The potential influence of the characteristics and teaching style of the zoo educator who 

presented the wildlife presentations in this study were not examined but may have contributed to 

the resulting commitment level of participants of the live animal and slideshow presentations.  

Interpretation theory (Tilden, 1957) suggests that the specific behaviors of an educator can 

influence learner outcomes following exposure to a single educational intervention much like 

those presented in this study.  Educators who can personally relate to their audience, reveal 

information about themselves and their topic, and provoke participants to engage in positive 

actions are more likely to have a lasting impression (Tilden, 1957).  The zoo educator who 

facilitated the wildlife presentations in this study related to his audience with personal stories and 

humorous anecdotes, and revealed information about himself and his topic by sharing facts about 

his experience and commitment to conservation.  Other educational theorists also suggest that the 
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characteristics and teaching style of the educator can make a significant difference on learner 

outcomes (Nilson, 2003; Rosenshine & Furst, 1971). 

According to adult learning theory (Knowles et al., 1998), relating the behavior being 

advocated to something the participant believes will help resolve an issue of personal 

significance will enhance the likelihood of learning.  If the personal relevance of the behaviors 

being advocated by the zoo educator were emphasized with regards to this older population, 

perhaps their commitment to engage in the behaviors would have been even stronger. 

Objective Four: Measure the level of satisfaction that participants have with Tampa’s 
Lowry Park Zoo birds of prey outreach presentation 

Kellert (1980) reported that approximately 15% of the American population was strongly 

oriented toward the aesthetic attitude type.  Aesthetic attitudes towards animals are those which 

emphasize the attractiveness or symbolic significance of animals.  Perhaps participants in this 

study wished to see a bald eagle because of the bird’s symbolic significance as representing 

patriotism and the United States.  Furthermore, the non-injured presentation group experienced a 

presentation in which three of the four birds were owls.  As Kellert (1980) suggests, the cultural 

and symbolic significance associated with owls as being wise may need to be considered as a 

possible explanation for the differences in found with the non-injured presentation group that 

were not found with the all injured or slideshow presentation groups.      

Recommendations for Research 

1. Generic, non-specific environmentally-responsible behaviors were advocated during wildlife 
presentations in this study.  Further research is needed to examine the influence of targeted, 
species specific information directed at the objects (live animals or pictures) being used as 
teaching tools (e.g., donate five-dollars to the Audubon Center for Birds of Prey in Maitland, 
Florida to help their rehabilitation and conservation efforts [specific] versus donate money to 
a wildlife habitat conservation organization [general]). 

2. Seven items were used to measure altruism in this study and two types of altruism were 
found.  Previous research testing the empathy-altruism hypothesis has used a single item to 
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measure altruism.  Using more than one item to measure altruism is recommended as this 
will test whether the kinds of altruism found in this study are relevant with other subjects. 

3. Verification of the regression model developed as part of this study is needed.  Testing the 
model and presentation regime used in this study with younger audiences, as Batson has done 
in examining the empathy-altruism hypothesis with college students, could provide 
information that could be compared to Batson’s existing research more directly.  Testing the 
model using path analysis would also provide greater detail on potential causal influences 
and indirect effects leading to commitment to engage in pro-environmental behaviors.  

4. Unique differences were found in the non-injured group that were not found in the all injured 
or slideshow groups.  The non-injured group experienced a presentation where the majority 
of birds were owls.  An examination of the potential cultural and symbolic influences of 
specific species type (e.g., owls vs. vultures) and anthropomorphic tendencies on empathy, 
altruism, and commitment to engage in helping behaviors is needed. 

5. The ethnicity of participants was not measured in this study.  Given the cultural and symbolic 
significance of certain birds of prey species, an examination of the potential relationship 
between the ethnicity of zoo program participants and their emotional response to birds of 
prey presentations is needed. 

6. Because live birds of prey were equally effective at influencing commitment to engage in 
environmentally-responsible behaviors as a slideshow presentation of pictures of birds of 
prey, additional research is needed to evaluate outreach presentations that use a combination 
of live animals and technology (additional pictures, movie-clips, sound-bites) in the same 
presentation. 

7. The slideshow presentations used in this study contained non-graphic, close-up photographs 
of birds of prey.  Given the effects of viewing graphic images on emotions and behavioral 
intentions, more research is needed on the influence of using graphic pictures of injured birds 
of prey on zoo program participant emotions and environmentally-related behavioral 
intentions.  Information regarding the appropriateness of various graphic images with zoo 
audiences (which may include children) is also needed. 

8. Participants of the slideshow presentations had different behavioral commitment-related 
responses than did participants of the injured and non-injured birds of prey presentations.  
More research is needed to determine if using live animals in educational programs distracts 
audience attention away from the messages being presented by the educator.   

9. Given the effectiveness of both live animals and color photographs of animals at inspiring 
commitment to engage in environmentally-responsible behaviors, additional research is 
needed to examine the influence of the educator’s characteristics and teaching style on 
participant commitment to engage in the behaviors he or she advocates. 

10. This study assessed participant commitment to engage in environmentally-responsible 
behaviors advocated by the zoo educator.  Follow-up longitudinal research is needed to 
examine actual participant engagement in such behaviors at various time intervals following 
exposure to live birds of prey and/or pictures of birds of prey.     



 

134 

Recommendations for Practice 

1. This study found that when elder adults participate in wildlife presentations that create 
feelings of empathic compassion, those participants are more likely to have commitment to 
engage in the behaviors advocated during the presentation.  Regardless of whether a live bird 
of prey or a picture of a bird of prey is used in the presentation, the educator should strive to 
share conservation-related stories and messages that instill a sense of compassion for the 
animals.  The American Zoo and Aquarium Association also emphasized this 
recommendation. 

2. Educators using live birds of prey or pictures of birds of prey as teaching tools should share 
information about the social acceptability of the conservation-related behaviors they share 
with their audiences.  With regards to outreach education in communities, this 
recommendation is supported by community-based social marketing theory (McKenzie-Mohr 
& Smith, 1999). 

3. When using a live bird of prey (injured or non-injured) is not compatible with the educational 
situation/setting (such as indoors at a senior center or retirement community), the results of 
this study suggest using a color slideshow of pictures of the birds of prey with audiences of 
elder adults.  This teaching method was found to be equally effective at eliciting empathy and 
inspiring commitment to engage in conservation-related behaviors as live, injured and non-
injured birds of prey were. 

4. If using a live bird of prey is permissible, the results of this study suggest that live birds of 
prey be used in conjunction with a slideshow presentation of pictures of birds of prey.  
Participants often commented on their desire to see the birds fly as part of the presentation.  
Including a brief movie-clip of raptors flying as part of a slideshow presentation may add 
additional educational value to live raptor presentations conducted where birds are not 
allowed to free-fly.  In addition, the use of technology as part of a slideshow presentation 
may allow the educator to interject sound-bites of bird calls typically unable to be heard by 
participants of a live birds of prey presentation only (a multi-sensory learning opportunity). 

5. When live birds of prey are able to be used in educational outreach presentations with the 
public, educators should emphasize the presence of live animals in their advertising efforts.  
The results of this study suggested that live birds of prey can be used as a marketing strategy 
to encourage voluntary participation in educational presentations that visit communities.    
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APPENDIX A 
LETTER TO HOMEOWNERS ASSOCIATION 

 
 

 

 
 

 
January 22, 2007 
 
Glen Ellen Mobile Home Park, 
Homeowners Association 
2882 Gulf to Bay Blvd 
Clearwater, Florida 33759 
 
Dear Homeowners Association President: 
 
My name is Nick Fuhrman and I am a graduate student pursuing a Ph.D. in the 
Department of Agricultural Education and Communication at the University of Florida.  
The purpose of this letter is to ask for your community’s participation in a FREE 
educational wildlife presentation given by Tampa’s Lowry Park Zoo.   
 
As part of my research toward a doctorate, I am working with Tampa’s Lowry Park Zoo 
to determine if and how different types of wildlife presentations influence the emotions 
and behavioral intentions of adults 55-years old and over.  As such, I am asking 
retirement communities to participate in one of three different wildlife presentations.  
One of the presentations will involve an outreach educator with the zoo (Mr. Jeff Ewelt) 
using four live, injured birds of prey (owls, hawks, eagles, falcons, vultures) as teaching 
tools in a 30-45 minute presentation.  One of the presentations will involve Mr. Ewelt 
using four live, non-injured birds of prey in a 30-45 minute presentation.  Finally, one of 
the presentations will involve Mr. Ewelt presenting a 30-45 minute slide show of pictures 
of birds of prey.  Before and after each presentation, participants will be asked to 
voluntarily complete a short questionnaire.  For my dissertation research, I will compare 
the responses on the questionnaires between the three wildlife presentations.  Again, 
your retirement community would only be asked to participate in one of these free 
presentations.       
 
Thank you so much for your consideration.  If you have any questions at all, please feel 
free to call my cell phone at (352) 226-1199 or Mr. Ewelt at (813) 935-8552 ext. 273.  
My email address at the University of Florida is nifuhrma@ufl.edu.  Tampa’s Lowry Park 
Zoo and I look forward to hopefully visiting with you and your group soon! 

305 Rolfs Hall 
PO Box 110540 

Gainesville, FL  32611-0540 
Telephone: (352) 392-0502  

Fax: (352) 392-9585 

Department of Agricultural Education and Communication  
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Sincerely, 
 
 
 
Nicholas E. Fuhrman, M.S. 
Ph.D. Candidate 
Department of Agricultural Education and Communication 
University of Florida 
 
 

 

 

The Foundation for The Gator Nation 
An Equal Opportunity Employer 
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APPENDIX B 
POSTER USED TO RECRUIT PARTICIPANTS AND ADVERTISE PRESENTATION 

Come Participate in a FREE 
Wildlife Presentation 

Coming to Shady Lane Oaks 
 

 
 
 
 
 
 
 
 
 

 
Tampa’s Lowry Park Zoo will visit the Club House on  

Tuesday, April 10th, 2007 at 7:00pm 
 

Come learn about owls, hawks, falcons, eagles, and 
vultures in an interactive presentation.  Plus, a LIVE 
animal or two might also make an appearance.  The 
visit will be part of a research study sponsored by 
the University of Florida.  Participants will be asked 
to complete a short survey after the presentation.  
Everyone completing the survey will receive a gift for 
their time. 
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APPENDIX C 
INSTITUTIONAL REVIEW BOARD APPROVAL AND INFORMED CONSENT 
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APPENDIX D 
DATA COLLECTION INSTRUMENT 

 
ID #      



 

142 

 
Wildlife Presentation Pre-assessment Questionnaire 

 
Thank you for participating in this study examining if and how different wildlife presentations 
influence the emotions and future actions of adults.  Your input is valuable! 
   
START HERE 

PART ONE 
 

Directions: Please respond to the following statements regarding your environmental 
behaviors during the past three months. 
 
In the past three months, I have… 
 

1. Discussed wildlife habitat conservation-
related issues with others 

 
YES NO Did not have the 

opportunity to 

2. Properly disposed of trash that could 
harm wildlife 

 
 

YES NO Did not have the 
opportunity to 

3. Attended public wildlife presentations 
 
 

YES NO Did not have the 
opportunity to 

4. Owned or sponsored a bird house 
 
 

YES NO Did not have the 
opportunity to 

5. Donated money to a wildlife habitat 
conservation or environmental 
organization(s) 

YES NO Did not have the 
opportunity to 

 
 
 
 
 
 
Please continue to the next page… 
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PART TWO 

Directions: Please respond to the following statements by circling the number that 
corresponds to your feelings about wildlife habitat conservation. 
 

6. How important is wildlife habitat conservation to you?   
 

1 
Not at all 
important 

2 
Slightly 

important 

3 
Somewhat 
important 

4 
Fairly 

important 

5 
Very 

important 
 

6 
No opinion 

 
7. How important is it to you that the news media cover wildlife habitat 

conservation issues?   
 

1 
Not at all 
important 

2 
Slightly 

important 

3 
Somewhat 
important 

  

4 
Fairly 

important 

5 
Very 

important 
 

6 
No opinion 

8. How important is it for you to engage in activities that help conserve wildlife 
habitat? 

 
1 

Not at all 
important 

2 
Slightly 

important 

3 
Somewhat 
important 

4 
Fairly 

important 

5 
Very 

important 
 

6 
No opinion 

9. How important do you believe wildlife habitat conservation is for people who 
live in the city?   

 
1 

Not at all 
important 

2 
Slightly 

important 

3 
Somewhat 
important 

4 
Fairly 

important 

5 
Very 

important 
 

6 
No opinion 

10. How important is it to you to encourage others to participate in wildlife 
habitat conservation programs? 

 
1 

Not at all 
important 

2 
Slightly 

important 

3 
Somewhat 
important 

4 
Fairly 

important 

5 
Very 

important 
 

6 
No opinion 

11. How important is it to you to financially support wildlife habitat conservation 
programs? 

 
1 

Not at all 
important 

2 
Slightly 

important 

3 
Somewhat 
important 

4 
Fairly 

important 

5 
Very 

important 

6 
No opinion 
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PART THREE 
 

Directions: Please indicate your level of agreement with each of the statements below by 
circling the appropriate number below each statement. 
 

12. Birds of prey such as owls and hawks are beneficial to the public.   
 

1 
Strongly 
Disagree 

 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
Agree 

6 
No opinion 

13. Birds of prey are beautiful creatures.   
 

1 
Strongly 
Disagree 

 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
Agree 

6 
No opinion 

14. Birds of prey are important for controlling rodents.   
 

1 
Strongly 
Disagree 

 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
Agree 

6 
No opinion 

15. Birds of prey make me nervous because of the threat of disease.  
 

1 
Strongly 
Disagree 

 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
Agree 

6 
No opinion 

16. Birds of prey are interesting to me.  
 

1 
Strongly 
Disagree 

 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
Agree 

6 
No opinion 

 
 
 
 
 
Please continue to the next page…  
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PART FOUR 

 
Directions: Please tell us a little about yourself. 
 

17. Do you currently belong to an 
environmental or conservation 
organization?    

 YES  
 NO 

 

 
 
 
 

18. Do you currently own any pets? 
 

 YES 
 NO 

 
 
 

 
 
 

19. What is your permanent (where you live most of the year) residence? 
 
City: _________________________   State: __________________________ 

 
 

20. What is your gender? 
 

  MALE  FEMALE 

21. In what year were you born?   
 
 
 

 
 

Enjoy the wildlife presentation. 
 

If YES, which one(s)? 

If YES, what kind? 

    



 

146 

Wildlife Presentation Post-assessment Questionnaire 
 
WAIT FOR INSTRUCTIONS BEFORE BEGINNING… 

 
PART ONE 

 
Directions: Think about the birds in the presentation.  Rate how in need you think the birds you 
saw today were by circling the number that most closely matches your feelings. 
 

The birds I saw today were in need of… 
 

 Not at 
all 

needed 

Slightly 
needed 

Somewhat 
needed 

Fairly 
needed 

Very 
needed 

No 
opinion 

1. Aid 
 1 2 3 4 5 6 

2. Protection 
 1 2 3 4 5 6 

3. Veterinary care 
 1 2 3 4 5 6 

4. Affection 
 1 2 3 4 5 6 

5. Time away from 
people 

 
1 2 3 4 5 6 

6. A companion 
 1 2 3 4 5 6 

 
PART TWO 

 
Directions: Please respond to the following statement by indicating the degree to which 
you experienced the following emotional reactions while watching the wildlife 
presentation.  Please be sure to circle a response for each item. 
 
As I viewed the birds, I felt… 
 

 Not at all Moderately Extremely
7. Alarmed 1 2 3 4 5 6 7 

 
8. Grieved 1 2 3 4 5 6 7 

 
9. Sympathetic 1 2 3 4 5 6 7 

 
10. Troubled 1 2 3 4 5 6 7 
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As I viewed the birds, I felt… 
 
 Not at all Moderately Extremely
11. Warm 
 

1 2 3 4 5 6 7 

12. Concerned 
 

1 2 3 4 5 6 7 

13. Distressed 1 2 3 4 5 6 7 
 

14. Low-spirited 1 2 3 4 5 6 7 
 

15. Intrigued 1 2 3 4 5 6 7 
 

16. Compassionate 1 2 3 4 5 6 7 
 

17. Upset 1 2 3 4 5 6 7 
 

18. Disturbed 1 2 3 4 5 6 7 
 

19. Worried 1 2 3 4 5 6 7 
 

20. Moved 1 2 3 4 5 6 7 
 

21. Perturbed 1 2 3 4 5 6 7 
 

22. Heavy-hearted 1 2 3 4 5 6 7 
 

23. Sorrowful 1 2 3 4 5 6 7 
 

 
PART THREE 

Directions: Please respond to the following statements by circling the number that 
corresponds to your feelings about the birds you saw, other birds, and wildlife habitat. 
 

24. As you viewed the birds, how concerned were you about their well-being? 
 

1 
Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 
 

6 
No opinion 

25. How concerned are you for birds of prey in the wild? 
   

1 
Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 

6 
No opinion 
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26. As you viewed the birds, how concerned were you about wildlife habitat in 
general? 

 
1 

Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 
 

6 
No opinion 

27. As you viewed the birds, how concerned were you about losing wildlife 
habitat? 

 
1 

Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 
 

6 
No opinion 

28. Think about the birds you saw in today’s presentation.  How concerned are 
you about the habitat conditions of birds of prey in the wild?   

 
1 

Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 
 

6 
No opinion 

29. As you viewed the birds, how concerned were you about the well-being of 
birds of prey used in educational programs? 

 
1 

Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 
 

6 
No opinion 

30. How concerned are you about the use of wildlife in general in educational 
programs?   

 
1 

Not at all 
concerned 

2 
Slightly 

concerned 

3 
Somewhat 
concerned 

4 
Fairly 

concerned 

5 
Very 

concerned 
 

6 
No opinion 

 
 
 
 
 
 
 
Please continue to the next page… 
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PART FOUR 
Directions: Please respond to the following statements by circling the number that 
corresponds to your feelings about each behavior. 
 

31. Are you committed to performing each of the following actions now and in 
the future? 

 
a. Telling a 

friend about 
the 
presentation 

 

YES NO 

b. Telling a 
friend about 
conservation 

 

YES NO 

c. Not 
discarding 
food scraps 
along 
roadways 

 

YES NO 

d. Attending 
another 
wildlife-
related 
presentation 

 

YES NO 

e. Building or 
sponsoring a 
bird nesting 
box 

 

YES NO 

f. Donating 
money to a 
wildlife 
habitat  
conservation 
organization 

 
 
 
 
 
 
 

YES NO 
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32. How acceptable are these behaviors to others around you? 

       
a. Telling a 

friend about 
the 
presentation 

 

1 
Not at all 
acceptable 

2 
Slightly 

acceptable 

3 
Somewhat 
acceptable 

4 
Fairly 

acceptable 

5 
Very 

acceptable 

6 
No 

opinion 

b. Telling a 
friend about 
conservation 

1 
Not at all 
acceptable 

2 
Slightly 

acceptable 

3 
Somewhat 
acceptable 

4 
Fairly 

acceptable 

5 
Very 

acceptable 

6 
No 

opinion 
 

c. Not 
discarding 
food scraps 
along 
roadways 

 

1 
Not at all 
acceptable 

2 
Slightly 

acceptable 

3 
Somewhat 
acceptable 

4 
Fairly 

acceptable 

5 
Very 

acceptable 

6 
No 

opinion 
 

d. Attending 
another 
wildlife-
related 
presentation 

 

1 
Not at all 
acceptable 

2 
Slightly 

acceptable 

3 
Somewhat 
acceptable 

4 
Fairly 

acceptable 

5 
Very 

acceptable 

6 
No 

opinion 

e. Building or 
sponsoring a 
bird nesting 
box 

 

1 
Not at all 
acceptable 

2 
Slightly 

acceptable 

3 
Somewhat 
acceptable 

4 
Fairly 

acceptable 

5 
Very 

acceptable 

6 
No 

opinion 

f. Donating 
money to a 
wildlife 
habitat  
conservation 
organization 

 
 
 
 
 
 
 
 
 
 
 
 

1 
Not at all 
acceptable 

2 
Slightly 

acceptable 

3 
Somewhat 
acceptable 

4 
Fairly 

acceptable 

5 
Very 

acceptable 

6 
No 

opinion 
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33. What is the likelihood that you would perform these behaviors if others around 

you were aware that you performed them? 
 
a. Tell a 

friend about 
the 
presentation 

 

1 
Not at all 

likely 

2 
Slightly 
likely 

 

3 
Somewhat 

likely 

4 
Fairly 
likely 

5 
Very likely 

6 
No opinion 

b. Tell a 
friend about 
conservation 

 

1 
Not at all 

likely 

2 
Slightly 
likely 

 

3 
Somewhat 

likely 

4 
Fairly 
likely 

5 
Very likely 

6 
No opinion 

c. Not discard 
food scraps 
along 
roadways 

 

1 
Not at all 

likely 

2 
Slightly 
likely 

 

3 
Somewhat 

likely 

4 
Fairly 
likely 

5 
Very likely 

6 
No opinion 

d. Attend 
another 
wildlife-
related 
presentation 

 

1 
Not at all 

likely 

2 
Slightly 
likely 

 

3 
Somewhat 

likely 

4 
Fairly 
likely 

5 
Very likely 

6 
No opinion 

e. Build or 
sponsor a 
bird nesting 
box 

 

1 
Not at all 

likely 

2 
Slightly 
likely 

 

3 
Somewhat 

likely 

4 
Fairly 
likely 

5 
Very likely 

6 
No opinion 

f. Donate 
money to a 
wildlife 
habitat  
conservation 
organization 

 
 
 
 
 
 
 
 
 
 

1 
Not at all 

likely 

2 
Slightly 
likely 

 

3 
Somewhat 

likely 

4 
Fairly 
likely 

5 
Very likely 

6 
No opinion 
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PART FIVE 
 

Directions: Please answer the following questions by either circling the number that 
corresponds to your feelings or explaining your answer in writing.  Your feedback is very 
valuable to us! 
 

34. The presenter’s level of excitement for wildlife conservation was… 
 

1 
Very low 

2 
Low 

3 
Medium 

4 
High 

5 
Very high 

6 
No opinion 

35. The presentation held my attention. 
 

1 
Strongly 
Disagree 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
Agree 

6 
No opinion 

 
Please explain your answer. 
 
 
 
 
 
 

36. Was there anything else you would have liked to have seen as part of the 
presentation today? 

 
 
 
 

 
 
 
 
 
 
 

Thank you so much for your time and input! 
Please return this booklet to Nick Fuhrman and  

receive a small gift for your effort. 
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APPENDIX E 
POWERPOINT SLIDES USED WITH COMPARISON GROUP PRESENTATIONS 
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APPENDIX F 
ITEM ANALYSIS AND RELIABILITY BY INSTRUMENT CONSTRUCT 

Cronbach’s alpha was calculated for three of the four parts of the pre-assessment 

(excluding participant demographics) and for four of the five parts of the post-assessment 

(excluding the customer satisfaction items in Part Five) to determine internal consistency.  Item 

discrimination was also calculated using the corrected item-total correlation statistic (D. Miller, 

personal communication, May 17, 2006).  Corrected item-total correlations above 0.20 indicated 

satisfactory item discrimination.  Each component of the pre and post-assessment is summarized 

below. 

Pre-assessment: Part One – Previous Conservation-related Behaviors 

Part one of the pre-assessment examined the environmental/conservation-related 

experiences of participants three months prior to attending the birds of prey presentation.  

Participants were asked whether or not they had participated in each of the following behaviors: 

• Discussed wildlife habitat conservation-related issues with others 
• Properly disposed of trash that could harm wildlife 
• Attended public wildlife presentations 
• Owned or sponsored a bird house 
• Donated money to a wildlife habitat conservation or environmental organization(s) 
 
Respondents also had the option of indicating that they did not have the opportunity to engage in 

each of the aforementioned behaviors. 

Pre-assessment: Part Two – Attitude Toward Wildlife Habitat Conservation 

Part two of the pre-assessment examined participants’ attitudes toward wildlife habitat 

conservation.  Specifically, participants were asked to indicate the level of importance they 

associated with the following items: 

• Wildlife habitat conservation in general 
• News media coverage of wildlife habitat conservation issues 
• Engaging in activities to help conserve wildlife 
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• Knowledge of wildlife habitat conservation for those who live in the city 
• Encouraging others to participate in wildlife habitat conservation programs 
• Financially supporting wildlife habitat conservation programs 
 
Pre-assessment: Part Three – Attitude Toward Birds of Prey 

Part three of the pre-assessment was used to measure participants’ attitude toward birds of 

prey specifically.  Respondents were asked about their level of agreement that birds of prey: 

• Are beneficial to the public 
• Are beautiful creatures 
• Are important for controlling rodents 
• Make the individual nervous because of disease threats 
• Are interesting to the individual 
 
Pre-assessment: Part Four – Participant Demographics 

Part four of the pre-assessment was used to examine demographic aspects about each 

respondent.  Specifically, respondents were asked to indicate: 

• Whether they belonged to an environmental or conservation organization, and if so, which 
one(s) 

• Whether they owned any pets, and if so, what kind(s) 
• Where their permanent residence (where they lived for six months of the year) was located 
• Their sex 
• The year they were born 
 
Post-assessment: Part One – Perception of Need 

The first part of the post-assessment asked respondents to indicate how in need (from not 

at all needed to very needed) the birds of prey they witnessed (whether live or pictures) were of 

the following: 

• Aid 
• Protection 
• Veterinary care 
• Affection 
• Time away from people 
• A companion 
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As Batson et al. (2005) and Batson (1991) suggest, perception of need was used as a 

covariate in a multiple regression model predicting commitment to engage in environmentally-

responsible behaviors (see Post-assessment – Part Four). 

Post-assessment: Part Two – Empathy 

Part two of the post-assessment was adapted from Batson’s (1991) instrument for 

measuring respondent empathic emotional response to either all injured birds of prey, all non-

injured birds of prey, or color pictures of the same birds of prey.  The 17 adjectives previously 

used by Batson (1991) were implemented in the same order and with the same 7-point response 

scale.  See Batson (1991) or Batson et al. (2005) for more information regarding this scale. 

Post-assessment: Part Three – Altruism 

Part three of the post-assessment contained seven items used to measure altruistic 

motivation following one of the three presentations.  Batson (1991) has used a single item to 

measure altruism.  The seven items used in this study related to the respondents’ level of concern 

for the following: 

• The well-being of the birds of prey they saw 
• Birds of prey in the wild 
• Wildlife habitat in general 
• Losing wildlife habitat 
• The habitat conditions of birds of prey in the wild 
• The well-being of birds of prey used in educational programs 
• The use of wildlife in educational programs 
 
Post-assessment: Part Four – Commitment to Engage in Conservation-related Behaviors 

Item 31 in part four of the post-assessment served as the dependent variable in this study 

and measured respondents’ commitment to perform six conservation-related behaviors advocated 

by the zoo educator during each of the presentations.  These six behaviors included: 

• Telling a friend about the presentation 
• Telling a friend about conservation 
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• Not discarding food scraps along roadways 
• Attending another wildlife-related presentation 
• Building or sponsoring a bird nesting box 
• Donating money to a wildlife habitat conservation organization 
 
Post-assessment: Part Four – Acceptability of Behaviors to Others 

Item 32 of part four of the post-assessment measured the level of acceptability of 

performing each of the six behaviors previously mentioned in the aforementioned section.  

Acceptability was measured along a 5-point scale from not at all acceptable to very acceptable. 

Post-assessment: Part Four – Likelihood of Performing Behaviors if Others Knew 

Item 33 of part four of the post-assessment examined the likelihood that respondents would 

perform the same six behaviors if others around them were aware.  A 5-point response scales 

was used. 

Post-assessment: Part Five – Customer Satisfaction 

Part five of the post-assessment was used to measure participant satisfaction with the zoo 

educator and the wildlife presentation.  Two Likert-scale questions were asked, one concerning 

the level of the presenter’s excitement for wildlife conservation and one concerning whether the 

presentation held the respondents’ attention.  A final open-ended question was asked requesting 

that respondents indicate anything else they would have liked to have seen as part of the 

presentation.      

Internal Consistency Findings 

Internal consistency coefficients for each component of the pre- and post-assessment are 

presented in Table F-1.  For part one of the pre-assessment, the reliability was 0.64.  While this 

reliability is slightly lower than the 0.70 level minimum level of acceptance (Davis, 1971), the 

researcher did not wish to add additional items to the instrument to increase reliability, given the 

age demographic of this study.  In addition, factor analysis procedures can help improve 
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sometimes lower levels of overall reliability by extracting the most significant factors for later 

analysis in regression (D. Miller, personal communication, May 23, 2007).  Item discrimination 

analysis indicated that the corrected item-total correlations for the five items in this section 

ranged from 0.26 to 0.52, implying satisfactory item discrimination.  For part two of the pre-

assessment, the reliability was 0.88.  Item discrimination analysis revealed that the corrected 

item-total correlations for the six items ranged from 0.63 to 0.78, indicating satisfactory item 

discrimination for this section.  For part three of the pre-assessment, the reliability for these five 

items was 0.81.  Question 15 (Birds of prey make me nervous because of the threat of disease) 

was reverse coded prior to reliability analysis.  Item discrimination analysis showed that the 

corrected item-total correlations ranged from 0.48 to 0.69, indicating satisfactory item 

discrimination for this section.  Reliability and item analysis were not tested on part four of the 

pre-assessment because these items elicit demographic information. 

Item analysis and reliability coefficients were also calculated for the post-assessment 

(Table F-1).  For part one of the post-assessment, the reliability for these six items was 0.91.  

Item discrimination analysis revealed that the corrected item-total correlations ranged from 0.66 

to 0.80, indicating satisfactory item discrimination for this section.  For part two of the post-

assessment, the reliability was 0.93.  Item discrimination analysis showed that the corrected 

item-total correlations ranged between 0.32 and 0.79, indicating satisfactory item discrimination 

for these 17 items.  Considering part three of the post-assessment, the reliability was 0.83.  Item 

discrimination analysis revealed that the corrected item-total correlations for these seven items 

ranged from 0.49 to 0.59, indicating satisfactory discrimination.  Three main questions were 

contained in part four of the post-assessment and each main question contained six sub-items 

reflecting six environmentally-responsible behaviors advocated by the zoo educator during the 
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presentations.  Item discrimination and reliability coefficients were calculated for each of these 

three main questions and are presented in Table F-1. 

The reliability of question 31 (commitment to engage in behaviors to help wildlife and 

their habitat) in part four of the post-assessment was 0.56.  Item discrimination analysis of the six 

sub-items for this question revealed that all sub-items except for one (not discarding food scraps 

along roadways) had corrected item-total correlations between 0.25 and 0.44.  The sub-item 

measuring commitment to not discard food scraps along roadways had a corrected item-total 

correlation of 0.07, well below the suggested 0.20 cut off for satisfactory discrimination and 

likely reducing the overall reliability of this construct.  The reliability of question 32 

(acceptability of behaviors to others) in part four of the post-assessment was 0.82.  Item 

discrimination analysis of the same six behavioral sub-items revealed that corrected item-total 

correlations ranged from 0.24 to 0.71, indicating satisfactory discrimination among sub-items.  

The sub-item with the lowest discrimination score (0.24) again was the one regarding not 

discarding food scraps along roadways.  The reliability of question 33 (likelihood to perform 

behaviors if others were aware) in part four of the post-assessment was 0.89.  Item 

discrimination analysis of these same six sub-items showed that corrected item-total correlations 

fell between 0.49 and 0.83, indicating satisfactory discrimination.  However, the lowest 

discrimination score (0.49) was again associated with the sub-item regarding likelihood to not 

discard food scraps along roadways.  Reliability and item discrimination statistics were not 

calculated for the two quantitative items (zoo presenter’s level of excitement for conservation 

and whether presentation held audience attention) in part five of the post-assessment because of 

the limited number of items. 
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Table F-1.  Reliability Coefficients (Cronbach’s alpha) for Construct Sections of the Pre- and 
Post-assessments 

Instrument Component Construct Reliability 
Pre-assessment: Part One Previous conservation-related behaviors 0.64 
Pre-assessment: Part Two Attitudes toward wildlife habitat conservation 0.88 
Pre-assessment: Part Three Knowledge and attitudes toward birds of prey 0.81 
Post-assessment: Part One Perceived need of birds of prey 0.91 
Post-assessment: Part Two Empathy 0.93 
Post-assessment: Part Three Altruism/Concern 0.83 
Post-assessment: Part Four, Q31 Commitment to perform behavior 0.56 
Post-assessment: Part Four, Q32 Acceptability of behaviors to others 0.82 
Post-assessment: Part Four, Q33 Likelihood to perform behaviors if others 

were aware 
0.89 

 
 
Table F-2.  Follow-up Logistic Regression Results on Each of the Six Environmentally-

responsible Behaviors 
Dependent Variable Percent Variance Explained (R-squared) 

Telling a Friend About Conservation 13.1% 
Donating Money to a Conservation Org. 12.8% 
Attending Another Wildlife Presentation 11.5% 
Building/Sponsoring a Bird House 9.6% 
Not Discarding Food Scraps Along Roadways 2.6% 
Telling a Friend About the Presentation 1.1% 
Note. Highest four R-squared terms were summed and used in a second multiple regression 
model.
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APPENDIX G 
DETAILED DESCRIPTION OF THREE WILDLIFE PRESENTATIONS 

Presentation One: Exposure to All Injured Birds of Prey 

The all injured birds of prey presentations began with the researcher introducing the zoo 

educator, once the pre-assessment portion of the instrument had been completed.  The zoo 

educator began the presentations by highlighting the benefits of the study not only for the 

University of Florida and Tampa’s Lowry Park Zoo, but also for the entire zoo and 

environmental education field.  He provided a brief history of the zoo and mentioned his 

experience in working with birds of prey and passion for conservation education.  He also 

highlighted the benefits of using injured and non-injured birds of prey as ambassadors for habitat 

conservation and encouraged the audience to pay close attention to the stories of why each bird is 

in captivity and what can be done to help. 

Four live, injured birds of prey were then presented one at a time.  The first bird of prey 

presented was an eastern screech owl (Otus asio).  The zoo educator introduced the bird and 

addressed it by its name, “Gizmo.”  Several minutes were spent discussing the bird’s natural 

history, including its small size, physical characteristics such as the tufts of feathers on its head, 

and importance in controlling pests (such as rodents and cockroaches) in urban and suburban 

areas.  The educator then revealed why the bird was in captivity, explaining that its injuries were 

the result of a collision with an automobile.  The educator pointed out that the bird was now 

blind in its right eye and had suffered wing and foot damage on its right side where it was struck.  

Because of these injuries, the educator emphasized that the owl was no longer able to hunt and 

survive on its own.   

After explaining why the owl was in captivity, the educator described specific behaviors 

that the audience could engage in to help habitat conservation efforts and reduce the chances that 
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other birds of prey would experience similar vehicle-related injuries.  The educator advocated 

that audience members not discard food scraps along roadways because food scraps attract 

rodents and birds of prey eat rodents.  By not discarding food scraps along roads, the educator 

emphasized that birds of prey like the eastern screech owl will be more likely to hunt in locations 

other than along roadways where they are often hit by automobiles.  In an effort to promote 

habitat conservation for birds of prey, the educator also encouraged the audience to build or 

sponsor a bird nesting box where birds of prey such as eastern screech owls and American 

kestrels (Falco sparverius) can nest and raise young.  The educator also provided written 

instructions to audience members who expressed an interest in building a nesting box. 

The second bird of prey presented was a Mississippi kite (Ictinia mississippiensis).  The 

zoo educator again began by introducing the bird by name, “Ciana.”  Several minutes were spent 

discussing the bird’s natural history, including how kites compare to hawks, eagles, and falcons, 

what kites eat, and where they live.  The educator then revealed why the bird was in captivity, 

explaining that the bird was a hurricane victim.  After being found on the ground with most of its 

feathers missing, the kite was brought to the Audubon Center for birds of prey near Orlando, 

Florida.  There the kite was treated and sent to Tampa’s Lowry Park Zoo where it fully 

recovered.  However, as the zoo educator noted, the kite became imprinted onto zoo staff during 

treatment.  In addition, although all of the birds feathers grew back, its tail feathers grew back 

improperly and because kites rely on their tails to turn and catch insects during flight, the bird 

was not releasable.   

After explaining why the kite was in captivity, the educator described specific behaviors 

which audience members could engage in to benefit similar birds of prey and their habitat.  The 

educator suggested that audience members donate money to wildlife rehabilitation and habitat 
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conservation organizations like the Audubon Society to help their efforts in treating birds of prey 

and protecting their habitat. 

The third bird of prey presented as part of the all injured bird of prey presentation was a 

red-shouldered hawk (Buteo lineatus).  After introducing the hawk as “Callie,” the zoo educator 

began by describing natural history facts about the hawk, including where they are found, what 

they eat, and how they compare to other hawks found in Florida.  The educator then revealed 

why the bird was in captivity, explaining that the bird was completely blind as a result of 

colliding with a window.  Obvious to the audience members, such a disability rendered the bird 

non-releasable. 

After explaining why the hawk was in captivity, the educator detailed specific behaviors 

which audience members could participate in to help other birds of prey.  Because birds of prey 

follow the light from stars during their migration, the educator explained that often birds will 

mistake the lights of buildings for stars and collide with building windows.  The educator 

advocated that the best way to reduce the likelihood that birds will collide with windows is to 

turn off the lights in tall buildings at night and to affix decals on windows to alert birds to the 

presence of a window.  Because most buildings contain windows, the educator encouraged 

audience members to tell a friend or family member about using window decals and about the 

other conservation messages revealed during the presentation. 

The fourth and final bird of prey presented was a great horned owl (Bubo virginianus).  

After introducing the owl by name, “Klinger,” the zoo educator again began by describing 

natural history facts about great horned owls.  The educator shared facts about the owl’s eye-

sight, diet, hunting abilities, and behaviors.  The educator then revealed why the bird was in 

captivity, explaining that, like the eastern screech owl, it too was struck by an automobile.  
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However, the impact from the automobile was so severe that the owl’s right wing had to be 

amputated.   

After explaining why the owl was in captivity, the educator described specific behaviors 

the audience could engage in to help similar birds of prey and their habitat.  Audience members 

were again reminded of the importance of not discarding food scraps along roadways and 

encouraged to place items such as apple cores and banana peals in the trash can.  Because the 

great horned owl was the final bird of prey in the all injured presentation, the educator ended the 

presentation by encouraging two additional environmentally-responsible behaviors.  He 

encouraged audience members to (a) tell a friend about the presentation and (b) if possible, 

attend another wildlife-related presentation.  A brief (five to 10-minute) question and answer 

session followed.  Immediately following the question and answer period, the researcher directed 

those who agreed to participate in the study to complete the post-assessment portion of their 

questionnaire booklet.  

Presentation Two: Exposure to All Non-injured Birds of Prey 

The videotapes of the presentations revealed that the all non-injured birds of prey 

presentations were nearly identical to the all injured presentations in terms of conservation 

messages shared and environmentally-responsible behaviors encouraged.  Like the all injured 

birds of prey presentations, the all non-injured birds of prey presentations began with the 

researcher introducing the zoo educator following completion of the pre-assessment portion of 

questionnaire.  The zoo educator again began all of the non-injured presentations by highlighting 

the benefits of the study for Tampa’s Lowry Park Zoo and the entire zoo/conservation education 

discipline.  He also provided a brief history of the zoo and mentioned his experience in working 

with birds of prey, passion for conservation education, and the benefits of using injured and non-
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injured birds of prey as teaching tools.  He again encouraged each audience to pay particular 

attention to the stories associated with each bird and what they personally can do to help. 

Four live, non-injured birds of prey were then presented one at a time.  The first non-

injured bird of prey presented was a barn owl (Tyto alba).  The zoo educator introduced the bird 

as “Norman,” and spent several minutes describing natural history facts about the owls, 

including where they live, how they are designed to hunt using their hearing, and why they are 

important for rodent control.  The educator then revealed why the owl was in captivity, 

explaining that it was found as an owlet between two hay bales on a farm.  The farmer who 

found the baby owl raised it in captivity and as a result, the bird became imprinted onto people 

and unable to hunt on its own.  The United States Fish and Wildlife Service confiscated the owl 

from the farmer and it was taken to the Audubon Center near Orlando, Florida.  Because of its 

dependency on people, the Audubon Society donated the owl to Tampa’s Lowry Park Zoo for 

use in educational programs.   

After explaining why the owl was in captivity, the educator described specific behaviors 

that the audience could do to help other birds of prey and their habitat.  The educator advocated 

that audience members build or sponsor a barn owl nesting box because the number of farms and 

barns is steadily decreasing.  Written instructions on how to build a nesting box were made 

available to interested audience members.  In addition, the educator encouraged individuals to 

donate money to wildlife rehabilitation and conservation organizations like the Audubon Society 

to help these and other non-profit organizations continue their efforts. 

The second bird of prey presented was a barred owl (Strix varia).  The zoo educator 

introduced the bird and addressed it by its name, “Pandora.”  Again, several minutes were spent 

describing natural history facts about the bird, including the origin of its name, importance of its 
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large eyes, diet, and hunting ability.  The educator then revealed why the owl was in captivity, 

describing that the bird was fed hotdogs as an owlet by members of a community in south 

Florida and had become the community’s “pet.”  In fact, the educator explained that the bird had 

become so used to people that it could be touched.  As a result of becoming imprinted and a 

potential danger to the public (if approaching someone in search of food), the educator explained 

that the owl would remain in captivity as a conservation ambassador for other species. 

After explaining why the owl was in captivity, the educator described specific behaviors 

that the audience could do to benefit birds of prey and their habitat.  Although the barred owl 

was not injured, the educator described how many owls are struck by automobiles due to their 

binocular vision and why not discarding food scraps along roadways is important.  He 

encouraged everyone who has food scraps such as apple cores and banana peals to properly 

discard such items in a trashcan. 

The third non-injured bird presented was a black vulture (Coragyps atratus).  After 

introducing the bird by name, “Smeadly,” the educator spent several minutes discussing the 

bird’s natural history.  This included sharing facts about how it is designed to eat carrion, where 

they are found, and their high intelligence level.  The educator then revealed why the bird was in 

captivity, explaining that the vulture was found as a baby on the ground in the middle of a forest 

fire (vultures nest on the ground) and brought to a wildlife rehabilitation center.  Because 

vultures are extremely social animals, the vulture imprinted onto the rehabilitation center staff 

and could not be released.   

After explaining why the vulture was in captivity, the educator described specific 

behaviors that audience members could engage in to help other, similar birds and their habitat.  

The educator advocated that audience members donate money to wildlife rehabilitation centers 
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like the one that the black vulture was taken to and to habitat conservation organizations to 

support the work that these non-profit organizations do.  To help facilitate this process, the zoo 

educator brought bumper stickers containing a picture of a black vulture and offered them for 

one dollar each.  The educator explained that the proceeds from the sale of the stickers would go 

to the Peregrine Fund to support raptor research efforts.     

The fourth and final bird of prey presented during the non-injured presentation was a 

Eurasian eagle owl (Bubo bubo).  As with the other birds, the educator spent several minutes 

discussing the owl’s natural history, including facts about the owl’s eye-sight, diet, hunting 

abilities, and behaviors.  The educator then revealed why the bird was in captivity, explaining 

that the bird was captive bred by another zoo and donated to Tampa’s Lowry Park Zoo.  Because 

the owl was raised in captivity, the educator emphasized that the bird was used as an ambassador 

for other, wild birds of prey. 

After explaining why the bird was in captivity, the educator again described specific 

behaviors that the audience could do to help birds of prey and their habitat.  He suggested that 

individuals tell a friend about conservation for birds of prey and wildlife in general, both in 

Florida and worldwide.  Because the Eurasian eagle owl was the final bird in the non-injured 

presentation, the educator ended the presentation by encouraging two additional 

environmentally-responsible behaviors.  He encouraged audience members to also (a) tell a 

friend about the presentation they saw and (b) attend another wildlife-related presentation offered 

by a zoo or conservation organization.  A brief (five to 10-minute) question and answer session 

followed.  Immediately following the question and answer period, the researcher directed those 

who agreed to participate in the study to complete the post-assessment portion of their 

questionnaire booklet.  



 

172 

Presentation Three (Comparison Group): Exposure to Pictures of Birds of Prey 

The comparison group presentation series was nearly identical to the all injured and all 

non-injured presentations.  The only difference was that instead of live, injured or non-injured 

birds of prey, the same zoo educator used PowerPoint slides with color photographs of the same 

birds presented in the all injured and all non-injured presentations (see Appendix E for the 

PowerPoint slides used).  The methods employed with the slideshow groups closely resembled 

those used by Schultz (2000) in testing the empathy-altruism hypothesis using pictures of injured 

animals.  The slideshow presentations also began with the researcher introducing the zoo 

educator following completion of the pre-assessment portion of the questionnaire.  As before, the 

zoo educator began by highlighting the benefits of the study for the zoo and conservation 

education fields and provided a brief history of the zoo.  He again mentioned his experience in 

working with birds of prey, passion for conservation education, and the reasons why birds of 

prey are unique compared to other species.  He highlighted the benefits of using birds of prey as 

ambassadors for conservation and encouraged the audience to pay particular attention to the 

stories associated with the bird photographs and what the public can do to help.  The same 

conservation messages and environmentally-responsible behaviors shared during presentations 

one and two were presented to the slideshow groups. 

Color photographs of three of the four injured birds of prey presented during the all injured 

presentation (great horned owl, red-shouldered hawk, and Mississippi kite) were shown one at a 

time during the first half of the PowerPoint presentation.  Pictures of all four injured birds were 

not used so as to ensure that the slideshow presentations would last about as long as the two live 

animal presentations.  Again, several minutes were spent discussing each of the bird’s natural 

history facts.  The same natural history facts shared about each bird during the all injured 

presentation were shared as the educator showed color photographs of each bird on a PowerPoint 
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slide with minimal text.  For each bird, after discussing natural history facts with the audience, 

the educator would describe why such birds came to the zoo and are in captivity.  The same 

stories of injuries shared during the all injured presentation were shared. 

After presenting color photographs of the great horned owl, red-shouldered hawk, and 

Mississippi kite (one PowerPoint slide per bird), discussing natural history facts, and sharing the 

reasons each bird came into captivity, the educator described specific behaviors that the audience 

could do to benefit birds of prey and their habitat.  The same behaviors described about helping 

these three birds during the all injured presentation were shared during the slideshow 

presentation. 

Color photographs of three of the four non-injured (imprinted) birds of prey presented 

during the all non-injured presentations (barn owl, barred owl, and black vulture) were shown 

one at a time during the second half of the PowerPoint presentation.  Pictures of all four non-

injured birds were not used so as to ensure that the slideshow presentations would last about as 

long as the injured and non-injured presentations.  Again, several minutes were spent discussing 

each of the bird’s natural history facts.  The same natural history facts shared about each bird 

during the all non-injured presentations were shared as the educator showed color photographs of 

each bird on a PowerPoint slide with minimal text.  For each bird, after discussing natural history 

facts with the audience, the educator would describe why such birds came to the zoo and are in 

captivity.  The same stories shared during the all non-injured presentations were shared during 

this second half of the slideshow presentation. 

After presenting color photographs of the barn owl, barred owl, and black vulture (one 

PowerPoint slide per bird), discussing natural history facts, and sharing the reasons each bird 

came into captivity, the educator again described specific behaviors that the audience could do to 
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benefit birds of prey and their habitat.  The same behaviors described about helping these three 

birds during the all non-injured presentations were shared during the slideshow presentation.  

After describing these specific environmentally-responsible behaviors, the zoo educator ended 

the presentation just like the all injured and all non-injured presentations by encouraging 

audience members to engage in two more general behaviors.  Like the previous two 

presentations, these were to (a) tell a friend about the presentation they saw and (b) attend 

another wildlife-related presentation offered by a zoo or conservation organization.  As before, a 

brief (five to 10-minute) question and answer session followed.  Immediately following the 

question and answer period, the researcher directed those who agreed to participate in the study 

to complete the post-assessment portion of their questionnaire booklet and distributed University 

of Florida pens as a token of appreciation.  
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