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INTRODUCTION 

While most educational resources and research over the last one-hundred years 

have focused on formal schooling, the average American spends only 3% of his or her 

lifetime in school (Falk & Dierking, 2002). The educational community has long 

recognized that learning is not only confined to the formal classroom or the 

workplace, but has only recently begun to take seriously research into the learning that 

happens everyday throughout a person’s lifetime. This ‘informal’ education can occur 

at science centers, museums, zoos, and aquariums, but it also happens when someone 

reads an article in the newspaper, signs up for a cooking class at the local grocery 

store, watches a documentary on PBS, or searches the internet to find the latest 

baseball score. It is called free-choice learning, and it is “self-directed, voluntary, and 

guided by individual needs and interests” (Falk & Dierking, 2002). It is the learning 

people do when they get to control what, when, where, and with whom to learn.  

Formal education and informal education, to which free-choice learning 

belongs, might be equally important but they are fundamentally different. Bitgood 

(2002, p. 461) identified five ways that museums, a broad category that also includes 

zoos, aquariums, and science centers, differ from formal education:  

1. Instructional stimuli. In formal education, the instructional stimuli 
are usually verbal, whereas in informal settings they are more 
likely to be visual. Formal education emphasizes sustained 
exposure to the education material (studying), while informal 
education is characterized by a brief exposure to the material. 

2. The physical environment. In informal education, the environment 
is flooded with competing stimuli, where the formal classroom 
usually attempts to minimize distractions.  

3. Overt behaviors. Formal education is usually teacher-paced and 
responses are explicitly prescribed. In informal education, 
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behavior is less explicitly prescribed or under the influence of 
external factors. The visitor is generally considered to make 
choices. 

4. Social contacts. In formal settings, social contact is highly 
controlled and socialization among group members is 
discouraged. In informal learning settings, social contacts are 
sometimes the most important part of the experience. 

5. Learning consequences. In formal education, consequences of 
behavior are coercive. In informal education, the consequences are 
minimal. No one will scold you if you do not read a label or grasp 
the exhibit’s messages (Adapted from Bitgood, 2002, p. 461). 

 
 People visit free-choice learning institutions like zoos and aquariums for a 

myriad of reasons and, like Bitgood acknowledges, they encounter brief educational 

experiences in an overwhelming, stimulating environment where their behavior is not 

prescribed and there is no requirement to learn. Instead of viewing these 

characteristics as roadblocks to learning, free-choice learning institutions are 

important educational outlets because of them. Instead of formal education where 

daily tasks and learning goals are dictated by curriculum, free-choice learning is 

characterized by choice and control. Freed from the external motivation of tests or 

degrees, free-choice learning is simply “learning for the sake of learning, and, done for 

intrinsic purposes, could perhaps be the most effective learning of all” (Falk & 

Dierking, 2002). 

 This is an easy thing to claim, but a more difficult thing to prove. Visitors to 

free-choice learning institutions are heterogenous, multigenerational groups (Bitgood, 

2002) that differ greatly in their pre-visit experiences, knowledge, attitudes, interests, 

and motivations (Ballantyne & Packer, 2005). This high degree of variability makes it 

difficult to measure the outcomes and impacts of free-choice learning experiences 
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(Falk & Adelman, 2003) but this should not excuse a lack of effort, especially when it 

comes to conservation. 

 A 2002 literature review commissioned by the American Zoo and Aquarium 

Association (AZA) found that little to no systematic research had been conducted on 

the impact of visits to zoos and aquariums on visitor conservation knowledge, 

awareness, affect, or behavior (Dierking, Burtnyk, Buchner, & Falk, 2002). Most 

studies found at that time were in-house collections of visitor demographics or 

evaluations of specific exhibits that could not be generalized to other institutions. This 

is no longer the case. Since then conservation psychology, the scientific study of the 

reciprocal relationships between humans and nature, emerged as a field and 

conservation psychologists are now conducting research with a particular focus on 

how to encourage conservation of the natural world (Saunders, 2003). The AZA 

Conservation Education Committee assembled a national advisory group that launched 

a Multi-Institutional Research Project. Known by its acronym, MIRP now 

encompasses the many studies being conducted nation-wide on the various impacts 

zoos and aquariums have on visitors (Falk et al., 2007).  

 An AZA literature review found that although they may not be visiting 

specifically to learn about conservation, visitors to zoos and aquariums believe these 

institutions can take a leading role in educating the public about environmental issues 

(Dierking et al., 2002). These guests might be just the right people to motivate. 

Visitors to AZA institutions are not only more knowledgeable and interested about 

conservation than the general public but they are also more empowered to solve 
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environmental problems. With more than 150 million visitors in 2007 alone (AZA, 

2008), zoos and aquariums have a unique opportunity to reach an audience that is 

eager and ready to help.  

 To do this effectively free-choice learning institutions must know who their 

visitors are, why they are visiting, and what they want their visit to be. Zoos and 

aquariums must then introduce these visitors to conservation issues, provide them with 

suggested ways they can help, and, most importantly, give them the motivation to do 

so. This is a heavy task and the lead researchers of the Multi-Institutional Research 

Project presented their ‘key findings’ at the annual AZA conference in 2006, 

summarizing what is needed for zoos and aquariums to inspire conservation action: 

 Key Learning #1: Know your audience 
 Key Learning #2: Teaching about conservation must be age specific 

 Key Learning #3: Interactive experiences and people are more effective 
than signs 
 Key Learning #4: Animals are our key differentiator 
 Key Learning #5: Well-informed, thoughtful, anthropomorphism may 
be okay 
 Key Learning #6: Natural environments provide strong positive effects 
 Key Learning #7: Certain activities make behavior change more likely 

  
 These findings were gleaned from previous studies that took place at zoos and 

aquariums around the world, including the Oregon Coast Aquarium (OCA) in 

Newport, Oregon. The quest for OCA, and this research particularly, is to determine 

ways to more effectively communicate conservation1 messages to their guests. Should 

they use animals? Interpretation? Should they present their visitors with easy actions 

                                                 
1 Though the definition of conservation was never presented to subject participants, the author prefers to 
think of conservation as “a value-driven discipline based on the premise that the preservation of species 
diversity, ecological systems, and evolutionary processes in nature is important to the maintenance of 
life on our planet” (Miller et al., 2004). 

 



 5
 

that can be done on a daily basis? Should they tell them about new ways to help, 

beside the old adage ‘reduce, reuse, recycle’? The answer to all these questions, as will 

be explained in the findings of this thesis, is yes.  

The remainder of this chapter is a brief literature review focusing on a few 

methods that have been effective in reaching primarily entertainment-oriented visitors. 

Chapter two outlines the research objectives and the methods and settings used 

throughout the study. Chapter three presents the results from the first survey, and 

chapter four focuses on the follow-up survey. The discussion of the findings appears 

in chapter five, and chapter six presents a short conclusion, as well as implications for 

both the Oregon Coast Aquarium and the field in general.  

 

Literature Review 

The modern zoo, once no more than a menagerie, now is usually seen to have 

at least four roles: conservation, education, research, and entertainment (Reade & 

Waran, 1996). In fact, to join the 218 accredited institutions of the American Zoo and 

Aquarium Association (AZA), organizations have to meet rigorous standards not just 

for animal care, but also for wildlife conservation, science, and education (AZA, 

2008). Though these might be the goals of the institution, the typical visitor primarily 

considers their visit a recreational one. Results from a motive-based questionnaire 

taken by visitors to the Sunset Zoological Park in Manhattan, Kansas revealed that 

recreational benefits exceeded the value of education for visitors (Morgan & 

Hodgkinson, 1999). A study of the Hamilton Zoo in New Zealand found that 81% of 
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respondents visited for ‘fun’ (Tofield, Coll, Vyle, & Bolstad, 2003). Similarly, Reade 

and Waran (1996) found that the three most common reasons for visiting the 

Edinburgh Zoo were entertainment-based and only four percent of all the participants 

visited to ‘learn more about the animals.’  

With visitors focusing foremost on recreation, several studies have 

documented that they spend very little time reading signs and graphics that accompany 

animal exhibits that zoos and aquariums display in hopes of achieving their 

educational objectives. Johnston (1998) found that only five percent of all visitors to 

ten different polar bear exhibits in America stopped to read the accompanying 

graphics. Tracked visitors to the African Rock Kopje exhibit at the San Diego Zoo told 

researchers they felt the signs were important, but most did not read even three panels 

(Derwin & Piper, 1988).  

While the mission statements of zoos and aquariums communicate their desire 

to educate the public, that same public is mainly visiting for entertainment purposes. 

Ideally there would be a way to achieve the educational goals of the institution while 

still satisfying entertainment-oriented guests. Jeffrey Hyson, a history professor at St. 

Joseph’s University and author of a book on the cultural history of zoos, wrote that 

“people expect to have fun at the zoo—but that need not mean they can’t learn 

something while they’re there. The tricky part is presenting that education in a way 

that doesn’t merely borrow from academic or museological conventions, but instead 

takes advantage of the informal, irregular, unconventional patterns of a typical day at 

the zoo” (Hyson, 2005, p. 250). Realizing that “you gotta reach ‘em in order to teach 
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‘em” (Davison, McMahon, Skinner, Horton, & Parks, 1993, p. 150), zoos and 

aquariums have rethought the typical visit and turned toward a proven method of 

communication: interpretation.  

  

Interpretation 

Interpretation is an “educational effort directed at revealing the relationships 

and meanings behind aspects of the natural environment” (Tilden, 1957, p. 8) which 

reached the public consciousness when Freeman Tilden’s ‘Interpreting Our Heritage’ 

was published. The purpose of interpretation, wrote Tilden, “is to stimulate the reader 

or hearer toward a desire to widen his horizon of interests and knowledge, and to gain 

an understanding of the greater truths that lie behind any statements of fact” (Tilden, 

1957, p. 33). Tilden enumerated six principles that make interpretation more than the 

simple listing of facts. In their original form, the principles are as follows: 

1. Any interpretation that does not somehow relate what is being 
displayed or described to something within the personality or 
experience of the visitor will be sterile. 
2. Information, as such, is not Interpretation. Interpretation is revelation 
based upon information. But they are entirely different things. 
However, all interpretation includes information. 
3. Interpretation is an art, which combines many arts, whether the 
materials presented are scientific, historical or architectural. Any art is 
in some degree teachable.  
4. The chief aim of Interpretation is not instruction, but provocation.  
5. Interpretation should aim to present a whole rather than a part, and 
must address itself to the whole man rather than any phase. 
6. Interpretation addressed to children (say, up to the age of twelve) 
should not be a dilution of the presentation to adults, but should follow 
a fundamentally different approach. To be at its best it will require a 
separate program. (Tilden, 1957, pg. 9)  
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Sam Ham, Professor of Communication Psychology at the University of Idaho 

and author of the widely-used ‘Environmental Interpretation: A practical guide for 

people with big ideas and small budgets’, drew from cognitive and social psychology 

fields and outlined four characteristics that are inherent in successful interpretation. 

Oftentimes presented to students as ‘TORE’, these characteristics include being 

enjoyable, relevant, organized, and thematic (Ham, 1992). Interpretation modeled on 

these guidelines provides audience members with opportunities to make connections 

between the topic and their personal lives. Ideally, recipients can not only recognize 

the theme, or the “take-home message” of the presentation but also internalize it.  

 Interpretation, like most forms of communication, is not an easy task. We 

know that zoo and aquarium visitors do not spend much time reading exhibit text, so 

there is no guarantee written interpretation reaches its intended audience. Just like any 

other profession, there will be interpreters who are better at their job than others. And 

even the most skilled interpreters have to connect with diverse audiences and compete 

with the many distractions of the free-choice world (Orams, 1997). 

Despite these roadblocks, interpretation is heavily in use at national, state, and 

county parks, museums, science centers, and various other institutions. There are 

many documented instances where interpretation has successfully reached its intended 

audience. A USDA Forest Service funded study in the San Bernardino National Forest 

in southern California found that visitors who attended campfire talks and trail hikes 

significantly increased their knowledge on the topics covered (Morgan, Absher, 

Loudon, & Southerland, 1997). Cognitive changes guided by interpretation are not 
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necessarily short-term in nature. More than a year after hearing a night-time 

interpretive bat talk at an Indiana state park, interviewed subjects were still able to 

recall various aspects of the program (Knapp & Yang, 2005). 

Interpretation has been shown to increase knowledge, but several researchers 

now believe that increases in conservation-related knowledge do not directly translate 

into pro-conservation behavior. Yerke and Burns (1993) mention in their outreach 

evaluation of a traveling bird presentation that “providing factual information about 

the animals and making the public aware of environmental problems are considered 

only initial steps to the larger objective which is persuading audience members to take 

personal action by changing their behaviors in ways that can make a difference in the 

survival of wildlife” (p. 366). 

 In fact, many scientists and theorists now believe that the relationship between 

affect and behavior is stronger than that between knowledge and behavior (Falk et al., 

2007). A 1989 Morgan and Gramman investigation is an enlightening study. 

Researchers found that a 15-minute interpretive slide and tape program on snakes 

given to grade-schoolers increased their knowledge about the topic, but failed to 

promote more positive attitudes towards snakes. Mere exposure to a snake in an 

exhibit also did not increase positive attitudes about the reptiles. But when the 

interpreter and the animal were combined, attitudes improved significantly (Morgan & 

Gramann, 1989). 
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Perhaps what the Morgan snake study so perfectly demonstrates is that 

interpretation cannot operate in a void, especially if the desired outcome is behavior 

change. Could animals and interpretation be the magic combination?  

 

The Animal Effect 

Mentioned earlier, an AZA conference document entitled ‘Visitors, Animals 

and Conservation: Connecting the Dots’ reviewed key information discovered from 

the Multi-Institutional Research Program and found that that not only are “people 

more effective than signs” but also that “animals are our key differentiator… our most 

unique and powerful resource” (Falk et al., 2007). While interpretation has been 

proven to increase visitor knowledge and awareness, experiences with animals can be 

effective at influencing visitor emotions and attitudes. 

Animal presentations are staples of zoo and aquarium programming. Not only 

entertaining and popular with visitors, programs of this nature are also “a means to 

deliver educational messages, attract increased attendance, and prolong visitor 

staytime” (Yerke & Burns, 1991, p. 532). Gates and Ellis (1999), discussing the role 

of animal presentations in zoo education, note that “animal presentations are unique in 

that… you have a captive audience, who arrived by choice, and have an interest in the 

animals”. And it’s not only humans reaping the rewards, studies have shown that 

captive animals also benefit. The animals are provided with enrichment and their 

keepers can train for husbandry behaviors that are used to evaluate their physical 

health (Martin, 1996).  
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 Evaluations of animal presentations are appearing more frequently in the 

literature as of late, but the majority of these studies have primarily focused on 

whether visitors’ perception of their institution’s treatment of animals changed after 

attending a presentation. Anderson, Kelling, Pressley-Keough, Bloomsmith, and 

Maple (2003) found that public animal training produces more positive zoo 

experiences, training perceptions, exhibit size and staff assessments, and longer visitor 

exhibit stay times when compared to passive exhibit viewing. Visitors to the 

interpretive presentation of a clouded leopard at the Point Defiance Zoo & Aquarium 

in Tacoma, Washington demonstrated more positive feelings about the animal’s care 

and quality of life than those who observed the animals in their traditional exhibit 

(Povey & Rios, 2002).  

 If visitor attendance of these programs can result in a changed opinion 

regarding the level of care zoos provide for their animals then maybe these shows can 

also change how visitors feel about the concept of conservation. Research shows that 

this is a possibility. Meluch and Routman (2004) tracked, timed, and surveyed cued 

visitors to the Lipman Lemur Forest at the San Francisco Zoo. To evaluate the impact 

of the Keeper Talk on visitors, the researchers compared those who experienced the 

exhibit with a Keeper Talk to those who experienced the lemur forest without one. 

Visitors who attended the Keeper Talk showed a significant knowledge gain regarding 

lemur natural history and, perhaps more importantly, they also displayed a greater 

personal interest in protecting lemurs in the wild and had the greatest increase in 

concern for conservation of lemurs when compared to visitors who did not receive the 
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Keeper Talk. Yerke and Burns (1991), evaluating the Metro Washington Park Zoo’s 

birds of prey show, found that although the show did not increase already high pre-

show knowledge, there was a significant positive increase in the overall rate of 

agreement with pro-conservation survey items. Visitor attitude toward two items (the 

importance of personal action in protecting wildlife and the effects of personal use of 

resources on the survival of birds) increased significantly in the positive direction 

between pre-and post-surveys.  

 The literature has shown that, through the combination of live animals and 

interpretation, a trip to the zoo can be entertaining, educational, and even attitude-

altering. Can these factors also lead to behavior change?  

 

Behavior Change 

 A frequently cited study by Swanagan (2000) focused on whether visitors 

experiencing the live animal demonstration at Zoo Atlanta would be more likely to 

support elephant conservation than those who passively viewed the exhibit. Not 

satisfied with  measuring a visitors’ intention to act, Swanagan’s study gave visitors 

the resources to actively support conservation efforts. Petitions requesting the 

moratorium on the trade of ivory goods were signed on site and postcards with space 

for personalized messages that could later be mailed to congressional representatives 

were distributed to petition signers. Swanagan discovered that the solicitation card 

return rate was higher for visitors who had higher levels of interaction with the 
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elephant exhibit. Those who saw the elephants with interpretation were more likely to 

actually engage in conservation action. 

That behavior change is the ultimate goal of conservation-minded zoos and 

aquariums. In 1993, Monroe observed that the environmental education field had 

moved away from a message-driven focus, where the main concern was 

comprehension of the issues, to an “effects-driven focus, where a stronger focus on 

behavioral outcomes was added” (p. 182). This change appeared around the same time 

that one of the oldest, and simplest, models for encouraging pro-environmental 

behavior was coming under scrutiny. The assumption was that an increase in 

knowledge about environmental issues would lead to a change in attitude, which in 

turn would lead to pro-environmental behavior. This linear model, shown in Figure 1, 

assumed that the lack of knowledge was the only barrier preventing change and that a 

general education about environmental issues would automatically lead to a change in 

behavior.  

Environmental 

knowledge 

Environmental 

attitude 

Pro- 
environmental 

behavior 

 

Figure 1. Linear Model of Behavior Change showing previous belief that knowledge 

of the issues will result in altered behavior.  

The learning community no longer believes this to be the case (Hungerford & 

Volk, 1990; Hines, Hungerford, & Tomera, 1986). Something else is needed, and 
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some believe it to be the emotional connections visitors form with animals (Falk et al., 

2007). Both “professional opinion and empirical research suggest that the major 

advantages of learning activities in non-formal educational settings may lie in the 

affective domain” (Meredith, Fortner & Mullins, 1997, p. 806). Multiple definitions 

are used for affect but the St. Louis Zoo does a nice job placing affect within the 

context of zoos and aquariums. Affective transformation, they say, could provide 

“emotional experiences for visitors which increase caring for animals and nature.” 

(Kelly, 1997).  

If that is the case, then a conservation-oriented interpretive presentation 

centered on charismatic animals should do the trick, much like it did for Swanagan’s 

elephants. Done well, an engaging, informative program based on interpretive 

principles can inform visitors, change attitudes, and potentially inspire more 

environmentally-responsible behavior. Can the Oregon Coast Aquarium effectively 

communicate a conservation message to its guests by creating a program that attempts 

to encompass the intertwining aspects of knowledge, attitude, affect, and behavior 

(KAAB)?  
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METHODS 

The purpose of this study was to explore the role of interpretation and/or the 

viewing of live animals in the communication of conservation messages. At the same 

time this research idea was being considered, management at the Oregon Coast 

Aquarium, rated one of the ten best aquariums in the United States (Sell, 2006), were 

crafting conservation education messages for their institution and looking to initiate 

more formalized, conservation-focused volunteer narrations at both the sea otter and 

sea lion exhibits (K. Carlin-Morgan, personal communication, April 2007). Though 

the researcher wrote narrations for both exhibits, the sea otters (Enhydra lutris) were 

chosen as the focus of this research study because the Hatfield Marine Science Center, 

located just across the street from the aquarium, has an informative otter exhibit but 

does not have the animals on display. The contrasts between the two institutions 

would enable the study of affect as influenced by live animals.  

After a review of the literature and reflection on personal experiences working 

at aquariums and as a national park interpreter, the researcher outlined several 

objectives for her study. Found below is the list of the initial hypotheses for this study:   

Those who view sea otters will express a higher enjoyment in watching 
them and believe more strongly that the species is worth saving than 
those who did not view live animals. 
 
Those who view sea otters will use a greater number of words to 
describe sea otters. 
 
Subjects who experience the animal presentation will: 
• possess a greater knowledge of sea otter natural history  
• believe more strongly that their daily actions affect sea otters  
• believe that there are things they can do to help sea otters  
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• list more actions to help otter populations 
 
Oral interpretation will prove an effective way for the Oregon Coast 
Aquarium to influence visitors in terms of conservation. 
 
Differences seen between populations in the post-survey will also be 
present in the post-post survey. 
 
Participants who experienced both live animals and interpretation will 
be the group of subjects most apt to change their behavior in 
environmentally responsible ways. 
 
The statements above guided the configuration and methodology of this study. 

Since this was also an exploratory study in many ways, additional hypotheses emerged 

during the process of data collection and analysis. They are listed below:   

Those who view sea otters will use a greater number of affective words 
to describe sea otters. 
 
Subjects who experience the animal presentation will list more specific 
actions to help otter populations. 

 

To determine what role interpretation and/or the viewing of live animals plays 

in the communication of conservation messages, four separate treatment groups were 

created. Treatment 1 subjects served as the control group and were recruited in 

Corvallis, Oregon as baseline data. Treatment 2 subjects were approached after 

visiting the sea otter exhibit at the Hatfield Marine Science Center Visitor Center in 

Newport, Oregon; Hatfield contains information on the species but does not house live 

otters. Treatment 3 participants viewed the marine mammals at the Oregon Coast 

Aquarium, also in Newport, but did not hear the interpretive talk. Those in Treatment 

4 saw the otters during their public feeding session while the interpretive talk, written 

to adhere to Freeman Tilden’s interpretive principles, was presented.  
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Each treatment group completed a two-page survey regarding their 

conservation attitudes, beliefs, and behavior in addition to their knowledge of sea otter 

natural history. A follow-up survey was sent to consenting subjects a minimum of four 

weeks after their initial survey to determine if any “longer-term” knowledge, attitude, 

or behavior changes occurred as a result of their visit. It was also used to provide the 

researcher with empirical data that could be considered alongside several prominent 

behavior change models. Survey results were analyzed in both a quantitative and 

qualitative manner.  

 

Setting 

Data collection began on December 1, 2007 and ended on April 11, 2008. 

Research was primarily conducted in Newport, Oregon at the Hatfield Marine Science 

Center Visitor Center and the Oregon Coast Aquarium.  

Since June 1965, Oregon State University’s Hatfield Marine Science Center 

(HMSC) has introduced both adults and children to the marine sciences. As a Coastal 

Ecosystem Learning Center, HMSC informs, teaches, and shares research with the 

general public about the coastal environment. The indoor facility encourages its 

visitors to “think like scientists”, and recognize and interpret “the natural patterns that 

shape our world” (Hatfield Marine Science Center, 2007). HMSC exhibits some of the 

most recent work being done by researchers at the various Oregon State University 

campuses, and also has a resident octopus and an interactive touch pool. During the 
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time of this study, the center was open Thursday through Monday from 10 am until 4 

pm in the winter months, and admission was by donation.  

Hatfield’s sea otter exhibit is a temporary exhibit that opened in 2005 and will 

close in September 2008. The exhibit was developed in cooperation with and received 

financial support from the Confederated Tribes of Siletz Indians, Ecotrust, and the 

Elakha Alliance and takes the form of a plank house, the traditional housing for Native 

Americans in the coastal Pacific Northwest. Flanking the exhibit, seen in Figure 2, are 

two glass cases, one displaying a sea otter pelt and skull, and the other holding a 

carved wooden sea otter bowl. Inside the plank house is a sea otter pelt that visitors are 

encouraged to touch. Next to and above the pelt is text on bull kelp (Nereocystis 

luetkeana) and a short explanation describing why sea otters are an important 

component of kelp forest ecosystems. On the back wall of the house are two large 

posters, one discussing the current status and range of sea otter populations and the 

other focusing on genetics. On the right-hand wall inside the exhibit is a narrative 

history of the Confederated Tribes of Siletz Indians. There is also a computer monitor 

positioned next to the plank house opening that cycles through a visual representation 

of changes to both Oregon otter and Siletz Tribal land holdings and status over the 

past two hundred years. 
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Figure 2. Photograph of the Plank House Sea Otter Exhibit at the Hatfield Marine 

Science Center in Newport, Oregon.  

There are multiple images and interactive elements in HMSC comparing 

former and current otter population ranges. In addition to the hanging poster, there is 

information on the Elakha Alliance, an environmental organization dedicated to 

educating the public about the disappearance of sea otters in Oregon coastal waters 

and their reintroduction, and a map comparing ranges, both past and present, of otters 

in the Pacific Ocean on the outside right wall of the exhibit (Figure 3). Elsewhere on 

the exhibit floor there is a low-tech interactive display covering the same material. 

Depending on which button the visitor presses, lights will show either the former (pre-

1750, 1911) or current range of sea otters in the Pacific.  

 



 20
 

 

Figure 3. Population range maps displayed on the outside wall of the Plank House. 

 
Added to the exhibit specifically for this research project was an eight inch by 

eleven inch sign that lists actions an individual can take to help otter populations. The 

text was designed to be nearly identical to the recommendations at the end of the 

presentation during feeding sessions at the Oregon Coast Aquarium, with the 

exception of asking visitors to properly dispose of kitty litter. The sign hangs between 

the two larger posters on the back wall of the exhibit and can be found as Appendix B.   

Across the street from Hatfield is the Oregon Coast Aquarium (OCA), an 

American Zoo and Aquarium Association accredited institution that opened in 1992 

on the site of an abandoned lumber mill. The aquarium was established to “instill in 

the public a broad understanding of the wealth and fragility of Oregon’s coastal 

resources, so that they will cherish and conserve them” (Bell, 1993). OCA is a private, 

 



 21
 

not-for-profit aquatic and marine science education facility that strives “to develop and 

pursue conservation, education and research programs of local and global significance; 

to foster an awareness and appreciation of Oregon’s coastal environment, and the 

interdependence of our global ecosystem; and to serve as a community resource and 

recreational center” (Oregon Coast Aquarium, 2008).  

Once home to Keiko2, the aquarium features over 500 species of animals in 

both indoor and outdoor exhibits, many of them local animals of the Pacific 

Northwest. Visitors can observe training sessions with the seals and sea lions, walk 

through the underground tunnels of Passages of the Deep, visit the seabird aviary, or 

eat lunch at the in-house Wolf Eel café. The aquarium has revolving temporary 

exhibits; ‘Claws’, focusing on crustaceans, was on display until January 2008. OCA is 

open daily, except for major holidays, from 10 am until 5 pm during the winter months 

and an adult ticket costs $14.25.  

Research at the aquarium was conducted at and around the sea otter exhibit. 

The otter pool holds 65,000 gallons of seawater and has five vantage points for visitors 

to view the animals, whether they are on land or in the water. Figure 4 shows the 

outdoor exhibit from the direction most visitors approach.  

                                                 
2 Keiko was an Orca whale who starred in the movie “Free Willy” and, after his film career, lived at the 
Oregon Coast Aquarium where he was extremely popular with visitors. Eventually released into the 
wild, Keiko’s tank was remodeled to become the aquarium’s ‘Passages of the Deep’ exhibit. 
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Figure 4. Outdoor sea otter exhibit at the Oregon Coast Aquarium seen from the 

direction most visitors typically approach. 

The habitat is home to three male sea otters; Aialik belongs to the northern 

subspecies of Enhydra lutris, while Hunter and Judge are southern sea otters born off 

the California coast. All three are rehabilitated animals deemed unfit for survival in 

the wild. The fourth sea otter, an 18-year old orphan from the Exxon Valdez oil spill 

named Kodiak, passed away on January 6, 2008.   

Two large signs frame the otter pool. The first, to the left of the large front 

windows, can be seen in Figure 5. The sign is focused on the conservation issues of 

otters in Oregon. A map shows former and current ranges of the otters in the Pacific 

Northwest and discusses why the otter population was so drastically reduced, why oil 

spills are a threat to animals, and also mentions that otters can no longer be found off 

the coast of Oregon.  
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Figure 5. Sea otter sign found to the left of the otter exhibit at the Oregon Coast 

Aquarium. The sign compares current to former population ranges, discusses the 

threats oil poses to otters, and also mentions that otters can no longer be found off the 

Oregon Coast.  

The second sign typically intercepts visitors leaving the otter pool headed for 

the seal and sea lion habitat. Its text and graphics are mainly devoted to otter traits, 

natural history, and behavior. A photograph of the sign can be seen as Figure 6.  
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Figure 6. Sign found to the right of the otter exhibit at the Oregon Coast Aquarium 

which highlights several of the interesting traits and unique behaviors of Enhydra 

lutris. 

In addition to interpretive signs, there is always one volunteer docent stationed 

at the sea otter pool. The otters are fed daily at 10:30 am, 1 pm, and 3:30 pm by 

marine mammal staff who enter the exhibit from the back holding pool. The feeding 

usually lasts between five and seven minutes and typically draws a large crowd. For a 

component of this study, the researcher narrated a script read during these feedings. 

The researcher, during times surveys were being distributed and completed, wore 

clothing that identified her as a volunteer.  
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Interpretive Script 

In the spring of 2007, the researcher was commissioned by the Oregon Coast 

Aquarium to create a narration for the aquarium’s otter feeding and training sessions. 

The script, found in Appendix A, introduces visitors to the inhabitants of the 

aquarium’s ‘bachelor pad’, describes behaviors typically seen, and discusses other 

components of natural history including diet and habitat. The near decimation of sea 

otter populations by fur hunters is mentioned, as well as the fact that sea otters can no 

longer be found off the Oregon coast. The second half of the script is devoted to 

conservation issues currently affecting sea otters, namely oil spills and the protozoan 

parasite Toxoplasma gondii (Cray, 2006), and ends with a few suggestions of actions 

that humans can easily perform on a daily basis that would make “life easier for these 

social, playful animals.”  

The script contains some relatively ‘new’ information about Toxoplasma 

gondii and the dangers these protozoans pose to coastal animals. The parasites develop 

in the stomachs of land animals (domestic housecats included) and their eggs are 

passed through scat to the coastal environment either via runoff or when cat litter is 

flushed down the toilet. Otters ingest filter-feeding organisms that have themselves 

ingested the parasites. Toxoplasma can kill otters and is one of the reasons scientists 

believe the California population is not increasing at their expected rate (Cray, 2006). 

At the end of the presentation, the researcher tells the audience that “this might be the 
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most ridiculous suggestion, but by not flushing kitty litter down the toilet, you can 

help keep deadly parasites off the sea otter menu.” 

The script was written specifically with this study’s objectives in mind and extra 

efforts were taken to ensure that the narration contained as many interpretive elements 

as possible. As discussed earlier, Freeman Tilden, considered by many to be the 

grandfather of modern interpretation, identified several qualities shared by good 

interpreters and programs. Modified by Sam Ham (1992), TORE interpretive 

components (Thematic, Organized, Relevant to Audience, Enjoyable) can be found 

within the script.  

• Thematic  
-Theme of the oral presentation: While they used to be hunted for their 
fur, sea otters in the wild face many different challenges today, some of 
which can be alleviated by humans. 

• Organized 
-The script was organized around a central theme with 5 or fewer main 
ideas. An outline is included as Appendix A.  
-Transitions were carefully planned.  

• Relevant to Audience 
-Frequent use of comparisons and metaphors: “That’s the equivalent of 
a 100-pound human eating 100 quarter-pounders a day!” 
-Questions are posed to the audience: Why do you think sea otters need 
to eat at least 25% of their body weight each day? Why would oil pose 
such a threat to these animals? 

• Enjoyable 
-The script included humor whenever possible. 

The script also makes use of vivid imagery. Visitors are asked “to imagine the 

sight that clean-up volunteers [of the Exxon Valdez oil spill] saw one morning when 

they arrived on the beach to find more than one thousand otter carcasses washed up on 

the shore covered in oil.” Most interpretive programs utilize props (if appropriate) and 

one was used during the presentation. To comprehend the high density of sea otter 
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hair, visitors were shown a one-inch squared cardboard cut-out as a visual aid. Visitors 

had to turn away from the otters to look back at the researcher holding the prop; the 

majority of the audience usually did so. 

The script was finalized after both Kerry Carlin-Morgan, the Oregon Coast 

Aquarium’s Director of Public Programs, and David Stemper, an Oregon State 

University professor who teaches ‘FOR 593: Environmental Interpretation’, reviewed 

the document and offered suggestions.  

Initially the script was intended to be read by the aquarium’s youth volunteers 

during the summer of 2007. Actual narrations during the feedings did not begin until 

the fall when the youth volunteers had already returned to school. To ensure a 

treatment group with subjects that had experienced interpretation, the researcher 

conducted the narrations during most weekend and holiday days during the winter 

season. For consistency reasons, the researcher was the only individual to deliver these 

talks to the public. Twenty-eight presentations were given for this research, and the 

date for narrations can be found in Table XX. Two of the weekends data collection 

occurred were three-day holiday weekends: Martin Luther King Jr. (January 19-21) 

and President’s Day (February 16-18). Dates that the researcher presented talks can be 

found in Table  1. 

Table 1 
 
Days Researcher Narrated Sea Otter Feedings 

December 1, 7, 8, 9, 14, 15, 16
January 6, 12, 13, 19, 20, 21
February 16 
March 8 
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Survey Development 

Written questionnaires asked research participants about their conservation 

attitudes, beliefs, and behavior as well as their knowledge of otter natural history using 

a variety of question types. Most of the questions lent themselves to Likert scale 

treatment (having participants rank their level of agreement with a statement on a scale 

from strongly agree to strongly disagree). As part of ongoing research to create 

questionnaires for free-choice learning audiences that use less forced choice items, an 

alternative to the traditional Likert scale was employed.  Rather than use the forced-

choice Likert scale, researchers instead asked visitors to mark an ‘X’ along a line 

where they felt they fit best for several questions. An example can be found below: 

 

I believe sea otter populations are worth saving. 

        Strongly disagree ___________________________________________ Strongly agree 

 

During pilot testing of the survey, several people expressed discomfort with 

this process and suggested the researcher switch to the more widely used Likert scale. 

Instead of a line, this familiar scale has numerical values that span the ‘strongly 

disagree, neutral, strongly agree’ spectrum. Such forced choices are based on the idea 

that for everyone who fills out a survey, the difference between agree and strongly 

agree or disagree and strongly disagree is equivalent and easily operationalized.  This 

is a somewhat problematic assumption as it is possible that every participant in a 

questionnaire perceives varying distances between each numerical interval and, as a 
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result, a ‘4’ for example, on the Likert scale means something different to each 

individual taking the survey. These differences are usually ignored when Likert scale 

data are analyzed.  Removing the numbers on the Likert scale and only labeling the 

line with extremes allows each subject the opportunity to choose a place on the 

continuum where they believe they fit best without having first to decide what exactly 

a ‘4’ represents. The continuum allows the data to be norm-referenced rather than 

criteria-referenced. The values are grouped and ranked in comparison to each other, 

not to an absolute outside criteria.  

So visitors could indicate a lack of knowledge on the subject, several of these 

‘scaled’ questions also included an option for a ‘Don’t know’ response (van Es et al, 

1996; Schuman & Presser, 1981). The remaining non-demographic questions were 

open-ended with lines provided for participant responses. Demographic questions 

included gender and age, and also asked visitors whether or not they have previously 

seen sea otters (captive or wild), visited other coastal attractions, or are members of or 

donate money to conservation organizations. An invitation to participate in a follow-

up survey was included at the end of the questionnaire.  

The survey varied between treatment groups in small ways. All subjects were 

asked about their visitation to specific Newport, OR institutions (Oregon Coast 

Aquarium, Hatfield Marine Science Center, Marine Discovery Tours) but those who 

filled out the surveys for Treatment 1 were also asked questions about the frequency 

of visits to aquariums, zoos, science centers/museums, and wildlife watching boat 

tours in general. Treatment 2’s surveys were modified to be completed without the 
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researcher present and were left at Hatfield near the otter exhibit on a separate table. 

To make sure that those completing the survey did so after fully viewing the exhibit, a 

question was included that asked visitors to check whether they completed the survey 

before, while, or after they had viewed the exhibit. Surveys collected at the aquarium, 

Treatments 3 and 4, were identical except for their paper color. 

The survey was pilot-tested at the researcher’s student seminar on November 

16, 2007. Those in attendance were primarily associated with Oregon State 

University’s College of Oceanic and Atmospheric Sciences. Those who assisted in the 

pilot testing were not allowed to take part in later portions of the data collection and 

their responses were not included in the data analysis. Discussion with pilot 

participants led to a rewording of the instructions for the ‘disagree-agree’ scale 

questions. 

The follow-up survey, available in both a paper and an electronic format, 

contained all questions found on the original survey. Additional questions asked 

participants whether or not their conservation attitudes or behaviors had changed since 

their visit to either the OCA or HMSC, and encouraged them to speculate as to why 

this was the case. To aid the development of future aquarium programming, Treatment 

4 subjects received an extra page of questions concerning the interpretive narration 

and asked what other aquarium exhibits they would like to experience with similar 

narration. Treatment 1 participants also completed follow-up surveys to determine if 

there was a test effect related to this research. 

Examples of all surveys can be found in Appendix C.   
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Data Collection  

Only adults over the age of 18 were asked to take part in this research. Due to 

low attendance during the winter months, a randomization method was not utilized. 

The researcher asked everyone who fit the criteria (over 18, not wearing headphones, 

not using a cellphone) if they would like to participate. Multiple members from the 

same group were allowed to participate. Multiple groups could complete the survey at 

the same time. 

Subject recruitment varied depending on location. Those completing surveys in 

Corvallis, OR were recruited in public locations and asked if they had “the time to fill 

out a short survey on sea otters.”  

At the Hatfield Marine Science Center the researcher approached visitors 

walking away from the exhibit and asked if they would be “interested in filling out a 

short survey on the exhibit [they] just saw”. Only those who had viewed the sea otter 

exhibit for a time period longer than five seconds were asked to participate. Subjects 

were discouraged from filling out the survey while still inside the exhibit. After 

completing the survey, visitors were asked if they were willing to participate in a 

follow-up survey, and regardless of the answer, were offered a postcard as a token of 

thanks. If available for the follow-up study, participants read and signed an informed 

consent document, and left contact information. 

Surveys were also collected from HMSC when the researcher was not present. 

A sign asking visitors for their opinion on the sea otter exhibit (included as Appendix 
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B), clipboards, pens, and postcards were available on a small table to entice weekday 

visitors to complete surveys. Those participants interested in the follow-up survey 

followed written instructions to leave their e-mail address as a means of contact. 

At the Oregon Coast Aquarium, Treatment 3 participants were approached 

after they had viewed the otters on exhibit and asked if they were “interested in 

completing a survey on the animals [they] had just seen”. Again, only visitors over the 

age of 18 were asked to participate; stickers (and the otters) kept younger children 

occupied while their parents or guardians completed the survey. 

Treatment 4 participants also saw the otters on exhibit but were present for the 

interpretive narration during feeding time. In the final sentences of the narration, the 

researcher told the audience that “what you just heard is a component of my graduate 

research, and if you would be willing to fill out a survey I would gladly trade you for 

an aquarium postcard or sticker.”  Those who heard the narration were not cued to the 

possibility of a post-feeding survey prior to the narration to minimize priming effects 

(Meluch & Routman, 2004). Potentially a result of this self-selection, the population 

of Treatment 4 was almost two-thirds female. 

To ensure participants heard a similar talk each time, the researcher created a 

general outline of the talk which is included as Appendix A. If one or more of these 

topics were not covered during the feeding, aquarium visitors were not asked to 

participate in this research study. For all treatment groups, questions directed towards 

the researcher regarding answers to survey questions were not addressed until after 
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participants had returned their questionnaire. These participants were not asked or 

allowed to participate in the follow-up survey. 

For all treatment groups, those agreeing to participate in a follow-up survey 

read and signed an informed consent document and indicated their preferred 

communication method. Twelve people had surveys mailed to them with a self-

addressed stamped envelope included; only three were returned. Those participating in 

electronic follow-up surveys were contacted using SurveyMonkey, an online service 

that creates, distributes, and collects surveys. Both versions of the follow-up survey 

can be found in Appendix C. Follow-up surveys were sent to participants a minimum 

of four weeks after they had completed the first survey. A week after the first e-mail 

solicitation was delivered, a reminder e-mail was sent to those who had not yet 

participated. The last survey used in analysis was received on April 11, 2008. 

 

Analysis 

All survey data were categorized and coded, with an inter-rater reliability of 

90%. The coding manual, found as Appendix D, has instructions for both surveys. 

Data were analyzed with the statistical program S-Plus 8.0. Analysis of variance 

(ANOVA) and t-tests compared quantitative means, while Kruskal-Wallis and 

Wilcoxon rank-sum tests were used when nonparametric analysis was needed. Chi-

squared values were calculated by hand and used to compare changes in the frequency 

of qualitative responses. More in-depth description of these statistical tests can be 

found in the Results section where appropriate. 
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While reading the results portion of this study it is important to keep in mind 

that, due to timing and location, these findings might not be generalizable to describe 

all zoo and aquarium visitors. Data collection occurred during the winter months and 

visitor demographics have been shown to vary between seasons (Hood, 1988). This 

study is also limited by demographic factors such as locality (Barney, Mintzes, & Yen, 

2005) as otters are only found in the Pacific Ocean. Other researchers and educators 

should take care when applying these findings to zoos and aquariums outside of the 

Pacific Northwest. 

 



 35
 

SURVEY RESULTS 

To explore the roles that interpretation and/or the viewing of live animals plays 

in the communication of conservation messages, four different treatment groups were 

asked to complete surveys. Response rates were tallied for Treatments 1-3. Treatment 

4 participants volunteered after hearing a general request at the end of the narration 

and did not personally turn down the opportunity presented. Attendance for the 

feedings was not calculated, though groups ranged from four to 30+. Response rates 

and the percentage of those willing to participate in the follow-up survey can be found 

in Table 2. Note that those willing to take an additional survey is not equal to the 

number who actually completed the follow-up survey; just because participants were 

willing to complete the follow-up survey does not mean that they actually did. 

Treatment 1 had the lowest response rate and Treatment 4 participants were slightly 

more likely to volunteer for the additional survey. 

Table 2 
 
Response Rate and Follow-up Survey Percentages by Treatment Group 

 Response Rate Willing to Take 
Follow-up Survey 

Treatment 1 43.7% 44.6% 
Treatment 2 70.8% 38.1% 
Treatment 3 79.3% 34.4% 
Treatment 4 XX 54.7% 

 
 

Audience 

Though not selected by randomized methods, the researcher asked practically 

everybody who qualified to participate. With the exception of Hatfield leave-behind 
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surveys, those in Treatments 1-3 were approached by the researcher, while Treatment 

4 participants were a self-selected group who responded to the invitation presented at 

the conclusion of the interpretive talk.  

The difference between these two sample methods is most clearly seen when 

comparing gender demographics. Females, as seen in Table 3, outnumber male 

volunteers almost 2:1 in Treatment 4 but only comprise 55% of the entire subject pool. 

Only three participants identified themselves as gender neutral, and they were all 

found in the Treatment 1 population. 

Table 3 

Participant Gender Distribution by Treatment Group 

 Male Female Gender 
Neutral

Treatment 1 62 56 3 
Treatment 2 56 61 0 
Treatment 3 53 70 0 
Treatment 4 41 82 0 
Total 212 269 3 

 

Seen in Table 4, participants were much more likely to belong to the 26-35 or 

36-55 age categories than the 18-25 or 56+. A large number of ‘young’ participants 

were surveyed in Corvallis, home to Oregon State University. Treatment 4 has a large 

population of 36-55 year olds, while the oldest participants in the study were slightly 

more likely to be found at Hatfield.   
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Table 4 

Participant Age Distribution in Years by Treatment Group 

 18-25 26-35 36-55 56+ 
Treatment 1 40 34 31 16 
Treatment 2 17 27 40 33 
Treatment 3 25 43 36 19 
Treatment 4 10 34 54 25 
Total 92 138 161 90 

 

 As a whole, the subject pool is an extremely well-educated group. Seen in 

Table 5, the vast majority of all survey participants have completed at least some 

college. 65% of the population has a bachelor’s degree, and an additional 29% of 

those sampled has also pursued a graduate degree. Education levels seem to exhibit 

similar distribution patterns within treatment groups.  

Table 5 

Participant Education Levels by Treatment Group 

 High School,
Technical 

Some  
College

College Graduate 
Work 

No 
Response

Treatment 1 5 24 48 43 1 
Treatment 2 10 36 45 25 1 
Treatment 3 14 38 47 23 1 
Treatment 4 8 24 43 43 5 
Total 37 122 183 134 8 

 
 Participants were asked ‘what are your general attitudes towards 

conservation?’ and, depending on their response, were coded to have either a Low, 

Pro, or Very Pro conservation attitude. A comparison of conservation attitude by 

treatment group can be found in Table 6 and the coding manual used to assign groups 

can be found in Appendix D. The attitude dispersal seems fairly even between 

treatment groups, but an incredibly big difference is seen amongst the entire sample. 
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Only 8% of the population was classified with a Low conservation attitude and this 

low proportion of participants could be the result of several factors: Dierking et al. 

(2002) found that visitors to zoos and aquariums are more interested in conservation 

than the general public, being ‘green’ is currently a socially desirable trait and 

participants might have geared their response towards this expectation, and/or those 

with a lower conservation attitude initially declined to participate in the survey when 

they were told the topic. 46% of the population had a Pro conservation attitude and 

40% were classified as Very Pro and actively involved in conservation. 7% of those 

surveyed did not answer this question. 

Table 6 

Participant Conservation Attitude (Low, Pro, Very Pro) by Treatment Group 

 Low Pro Very Pro No Response 
Treatment 1 8 62 48 3 
Treatment 2 12 48 51 6 
Treatment 3 15 54 40 14 
Treatment 4 7 65 40 11 
Total 42 229 179 34 

 
 
Statistical analysis 

For each question, analysis was first done at the treatment group level. Since 

social science literature has shown both gender and conservation attitude to affect 

conservation learning outcomes in zoos and aquariums3, the entire subject pool was 

also divided by gender and conservation attitude respectively, and analyzed to see if 

there were statistical differences between groups. If a difference was found for the 
                                                 
3 Falk and Adelman (2003) found that the grouping of visitors into “minimal, moderate, and extensive 
conservation knowledge and attitude categories enabled a more fine-grained and accurate understanding 
of changes in aquarium visitor’s conservation learning” (p.163).  
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entire population, the same analysis was then performed within individual treatment 

groups.  

Analysis of variance (ANOVA) and Kruskal-Wallis tests were utilized to 

determine if at least one of the groups differed statistically from at least one other. 

ANOVAs were used to analyze parametric data and Kruskal-Wallis tests were used on 

nonparametric data; more in-depth discussion of each test can be found in the 

following sections where appropriate. If either of these tests generated a p-value small 

enough (< .05) to reject the null hypothesis that the difference between the groups’ 

means or medians is zero, t-tests (parametric) and rank-sum tests (nonparametric) 

were employed.  

For parametric statistics, if an ANOVA found that at least one group mean 

differed from at least one other, the Tukey-Kramer method of multiple comparisons 

then compared every group to every other group. If only two groups were being 

considered, a two-sample t-test was used.  

For nonparametric data, if the Kruskal-Wallis test found that at least one group 

median differed statistically from at least one other, multiple Wilcoxon rank-sum tests 

were performed. Lacking the nonparametric equivalent of the Tukey-Kramer multiple 

comparison method, every group was individually compared to every other group. 

Both one-sided and two-sided statistical analyses were performed on the data. 

If the researcher was unsure as to how the treatment would influence visitors 

responses, a two-sided statistical analysis, sometimes called a non-directional test, was 

performed. This two-sided analysis locates the critical region on both ends of the 
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distribution that would cause the researcher to reject the null hypothesis (McCall, 

1975, p. 195). If previous findings indicated that one group might have higher values 

than the other, a one-sided analysis was done which locates the critical value on only 

one end of the distribution. The benefit of a one-sided test is that it ensures the 

confidence level remains at the 95% level. To be most statistically sound, the choice 

of test was made before analysis began.  

Generated tables list sample size, mean, median, and standard deviation for the 

group measures being analyzed. Box graphs, oftentimes referred to as box and whisker 

graphs, are also presented as a way to view the data. Presented in both horizontal and 

vertical form, the shaded box in each graph represents 75% of the data and the dot 

inside the box represents the median value. The median is the point in the distribution 

where an equal number of values fall above and below that point (McCall, 1975, p. 

43). If the median is either the upper or lower quartile of the shaded box, it will appear 

on the box’s outside border. The ‘whisker’ portion of the graphs indicate one and a 

half box-lengths from the box. Lines running through the values located outside of the 

box have no significance. Graphs are always shown for treatment group analysis but 

only display gender and conservation attitudes when significant. 

 In the section that follows, each survey question is analyzed separately and the 

section heading is worded exactly as it appeared on the survey. The questions are not 

displayed by the order in which they appeared on the survey, but are instead grouped 

first by question type. If analysis methodology differs from what was discussed above, 

it will be mentioned when appropriate. 
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Attitude scale 

The first five questions of the survey ask subjects to rate how much they enjoy 

watching sea otters, how strongly they believe the animals are worth saving, how sure 

they are that otters face modern threats, how strongly they believe that their own daily 

actions affect animal populations, and whether or not they are aware of actions they 

could take to help the otter.  Different in content, they are all formatted similarly and 

presented with instructions like the example seen below:  

For the questions below, please mark an X on the line below which is a scale 
that indicates how you feel about the given statement. 

 
I believe sea otter populations are worth saving. 

 
Strongly disagree _______________________________________________ Strongly agree 

 

A number from the continuum is eventually required for analytical purposes. 

To obtain these the researcher divided the survey line into ten equal intervals; this high 

number of intervals allowed a more nuanced analysis of participant responses. 

Depending on where their mark fell, subject responses were numbered zero (strongly 

disagree) to nine (strongly agree); this choice of numbers was completely arbitrary. 

Ordinal data was generated using the same evaluative scale that was printed on 

transparent media and placed over the surveys.  

Three of the five questions also included a ‘Don’t know’ option that made it 

possible for visitors to indicate their lack of knowledge on the subject. The two 

questions (‘I enjoy watching sea otters’, ‘I believe sea otters are worth saving’) that 
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are not accompanied by ‘Don’t know’ options gauge feelings and attitudes as opposed 

to knowledge.  

Participant values were initially analyzed using the Kruskal-Wallis test, a 

nonparametric analysis that compares three or more unpaired groups (Noether, 1991), 

to determine if there were statistical differences in group medians. The Kruskal-Wallis 

test does this: disregarding group identity, all numbers in a sample are combined and 

numbered from highest to lowest. If there are ties, those subjects get the average of the 

ranks for which they tied. The raw measure of the score is replaced by its rank; these 

ranks are then calculated for each group and combined to create an H-statistic. The H-

statistic, along with the sample’s associated degrees of freedom, are used to derive a p-

value from a Chi-square distribution table. If the group rank-sums are very different, 

the p-value will be small indicating that there is only a small probability that the 

populations could be this different due to random sampling (Lowry, 2008). 

If the p-value resulting from the Kruskal-Wallis test indicated that the null 

hypothesis could be rejected (p-value < .05), the researcher then performed a 

Wilcoxon rank-sum test. Wilcoxon rank-sum tests analyze the data in the same fashion 

as Kruskal-Wallis but only compare two groups (Gall, Gall, & Borg, 2007, p. 327). 

Each group was compared to every other group. 

Responses were analyzed by treatment group (1, 2, 3, or 4), gender (male or 

female), and conservation attitude (Low, Pro, or Very Pro).  
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 I enjoy spending time watching sea otters. 

 
A small p-value (p-value=.0101) from the Kruskal-Wallis test indicated that 

there was at least one group median significantly different from the others (H=11.32).  

Running multiple rank-sum tests revealed that Treatment 1 had significantly lower 

scores than the other three treatments. This can be seen in both Table 7 and Figure 7m. 

Table 7 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “I enjoy spending time watching sea otters.” 

 
 n Mean Median SD Different from… 

Treatment 1 118 7.79 9.0 2.08 T2, T3, T4 
Treatment 2 113 8.21 9.0 1.69 T1 
Treatment 3 123 8.37 9.0 1.39 T1 
Treatment 4 123 8.42 9.0 1.43 T1 
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Figure 7. Attitude values on scale of zero to nine shown for treatment group responses 

to “I enjoy spending time watching sea otters.” Treatment 1’s values are significantly 

lower than the experimental treatment groups. 
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 Combining subjects into groups depending on whether they saw (Treatments 3 

and 4) or did not see (Treatments 1 and 2) otters also revealed a statistically significant 

difference (p-value=.0146) between the groups. Shown in Table 8 and Figure 8, those 

who saw live animals were slightly more likely to express a stronger pleasure in 

watching otters though both groups had extremely high values.  

Table 8 

Sample Size, Mean, Median, and Standard Deviation for ‘With Otters’ and ‘Without 
Otters’ Viewing Groups’ Responses to “I enjoy spending time watching sea otters.” 

 

 n Mean Median SD 
Without Otters 231 8.0 9.0 1.90 
With Otters 246 8.39 9.0 1.40 
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Figure 8. Attitude values on scale of zero to nine shown for responses to “I enjoy 

spending time watching sea otters” by otter viewing groups. ‘With Otters’ group more 

highly enjoys their time watching sea otters.  
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Classifying the entire sample by gender found that females indicated a stronger 

enjoyment for otter viewing than males (one-sided p-value=.0095). Results can be 

found as Table 9 and displayed in Figure 9. An analysis between males and females 

within treatment groups however, did not reveal a difference between genders. Gender 

neutral participants (n=3) were not included in this analysis. 

Table 9 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “I 
enjoy spending time watching sea otters.” 

 

 n Mean Median SD 
Males 209 7.95 9.0 1.99
Females 264 8.39 9.0 1.36
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Figure 9. Attitude values on scale of zero to nine shown for responses to “I enjoy 

spending time watching sea otters” by gender. Females indicated a stronger 

enjoyment for watching otters than males.  
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Participants were asked about their general attitude towards conservation. 

Depending on their answer and the coding manual, the researcher labeled each 

participant with either a Low, Pro, or Very Pro conservation attitude. Separated by 

these attitude, a Kruskal-Wallis test delivered a p-value of .3951 (H=1.8571) which 

did not give the researcher any reason to reject the null hypothesis that group medians 

varied significantly (see Table 10 and Figure 10). It is interesting to note that all 

attitudes had nine, or the equivalent of ‘strongly agree’, as their group median. 

Table 10 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “I enjoy spending time watching sea otters.” 

 
 n Mean Median SD 
Low 42 7.83 9.0 2.06
Pro 224 8.21 9.0 1.65
Very Pro 177 8.28 9.0 1.67
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Figure 10. Attitude values on scale of zero to nine shown for responses to “I enjoy 

spending time watching sea otters” by gender. Females indicated a stronger 

enjoyment for watching otters than males. 

 
 I believe sea otter populations are worth saving. 

       A Kruskal-Wallis test showed there to be a difference in at least one of the 

treatment group medians (H=14.87, p-value=.0019). Running rank-sum tests 

comparing every treatment group to every other treatment group revealed Treatment 1 

to have significantly (p-value <.05) lower values than the other three treatment groups 

(refer to Table 11, Figure 11). 
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Table 11 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “I believe sea otter populations are worth saving.” 

 
 n Mean Median SD Different from… 
Treatment 1 118 7.79 9.0 2.08 T2, T3, T4 
Treatment 2 113 8.21 9.0 1.69 T1 
Treatment 3 123 8.37 9.0 1.39 T1 
Treatment 4 123 8.42 9.0 1.43 T1 
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Figure 11. Attitude values on scale of zero to nine shown for responses to “I believe 

sea otters are worth saving” by conservation attitude. Of all treatment groups, 

Treatment 4 had the highest values. 

Combining treatments to form ‘with’ and ‘without’ otter viewing groups found 

that those who saw sea otters before completing their survey were slightly more likely 

to strongly agree that sea otter populations are worth saving (one-sided p-

value=.0111). Table 12 and Figure 12 display the population summaries for these 

groups. Notice that although the ‘with’ group has a slightly higher mean, the medians 
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for the two groups are the same, and the ‘without’ group’s mean is still extremely 

high. 

Table 12 

Sample Size, Mean, Median, and Standard Deviation for ‘With Otters’ and ‘Without 
Otters’ Viewing Groups’ Responses to “I believe sea otter populations are worth 
saving.” 

 

 n Mean Median SD 
Without Otters 238 8.45 9.0 1.40 
With Otters 246 8.66 9.0 1.15 
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Figure 12. Attitude values on scale of zero to nine shown for viewing group responses 

to “I believe sea otters are worth saving.” ‘With Otters’ was slightly more likely to 

believe otters are worth saving than ‘Without Otters’.  

 
There was a significant difference (one-sided p-value=.0185) in light of gender 

(see Table 13, Figure 13), yet again no statistically significant differences were found 

between males and females within treatment groups.  
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Table 13 

Sample Size, Mean, Median, and Standard Deviation for Response by Gender to “I 
believe sea otter populations are worth saving.” 

 

 
 n Mean Median SD 
Males 212 8.39 9.0 1.60
Females 269 8.69 9.0 .95 

0 2 4 6 8
Attitude Value

FEMALES

MALES

G
en

de
r

 
Figure 13. Attitude values on scale of zero to nine shown for responses to “I believe 

sea otters are worth saving” by gender. Females were more likely to believe otters are 

worth saving than males.  

Separated by conservation attitude, a Kruskal-Wallis test delivered a p-value of 

.0045 (H=10.8191) which allowed the researcher to reject the null hypothesis that 

groups were equal and individual rank-sum tests were then performed between the 

three attitudes. Statistical analysis revealed that all group medians significantly varied 

in comparison with every other group. The Low subjects scored lower than both Pro 

(one-sided p-value=.0246) and Very Pro (one-sided p-value=.0007). Very Pro also 
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scored higher than those with a Pro conservation attitude (one-sided p-value=.0212). 

Group statistics and differences are shown in Table 14; conservation attitudes are 

graphed in Figure 14.  

Table 14 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “I believe sea otter populations are worth saving.” 

 
 n Mean Median SD Different from… 
Low 42 8.0 9.0 1.94 Pro, Very Pro 
Pro 229 8.56 9.0 1.16 Low, Very Pro 
Very Pro 179 8.65 9.0 1.30 Low, Pro 
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Figure 14. Attitude values on scale of zero to nine shown for responses to “I believe 

sea otters are worth saving” by conservation attitude. Very Pro > Pro > Low. 

Comparing conservation attitude groups by Kruskal-Wallis tests within 

treatment groups revealed significant differences between Pro and Very Pro groups 

only in Treatment 4 (one-sided p-value=.014). Those with Low attitudes varied 

statistically from Pro groups in both Treatment 1 (one-sided p-value=.0036) and 

Treatment 3 (one-sided p-value=.0112), and from those with Very Pro attitudes in 

 



 52
 

Treatment 1 (one-sided p-value=.0035), Treatment 3 (one-sided p-value=.0052), and 

Treatment 4 (one-sided p-value=.014). Group statistics and differences within 

treatment groups can be found in Table 15.  

Table 15 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Conservation Attitude to “I believe sea otter populations are worth saving.” 

 

  n Mean Median SD 
Differences within 
Treatment Groups 

Treatment 1 Low 8 7.25 7.50 1.49 Low-Pro 
 Pro 62 8.39 9.0 1.30 Low-Very Pro 
 Very Pro 48 8.25 9.0 1.91  

Treatment 2 Low 12 8.58 9.0 1.44 XX 
 Pro 48 8.64 9.0 .73  
 Very Pro 51 8.61 9.0 1.47  

Treatment 3 Low 15 7.6 9.0 2.67 Low-Pro 
 Pro 54 8.81 9.0 .65 Low-Very Pro 
 Very Pro 40 8.9 9.0 .38  

Treatment 4 Low 7 8.71 9.0 .49 Pro-Very Pro 
 Pro 65 8.46 9.0 1.53  
 Very Pro 40 8.95 9.0 .11  

 
 
 
Sea otter populations still face threats today. 

Subjects who did not think they had enough knowledge on the subject to 

sufficiently answer the question were allowed to utilize the ‘Don’t know’ option 

presented along with the strongly disagree-strongly agree scale for this statement. 

Frequency of ‘Don’t know’ responses by treatment are included in Figure 15. 

Participants citing ‘Don’t know’ were least common in Treatment 4.  
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Threats Today: % of Don't Know Responses
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Figure 15. Graph showing percentage of ‘Don’t Know’ responses by Treatment 

Group. Treatment 4 had the lowest percentage of subjects who utilized the option.  

 
Not including ‘Don’t know’ responses, a Kruskal-Wallis comparison of 

treatment groups was performed (H=13.98, p-value=.0029) that allowed the researcher 

to reject the null hypothesis that all group medians were equal. A one-sided analysis 

was utilized to determine if Treatment 4 had a statistically higher median than the 

other groups. When this was performed, Treatment 4’s values were statistically larger 

than both Treatment 1 (one-sided p-value=.0003) and Treatment 3 (one-sided p-

value=.0022). Treatment 1’s median was also found to be significantly less than 

Treatment 2 (one-sided p-value=.0299). Please see Table 16 for a summary of 

significant treatment differences; all four groups are graphed in Figure 16. 
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Table 16 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “Sea Otter Populations Still Face Threats Today.” 

 
 n Mean Median SD Different from… 

Treatment 1 99 7.91 9.0 1.59 T2, T4 
Treatment 2 99 8.16 9.0 1.68 T1 
Treatment 3 87 7.69 9.0 2.18 T4 
Treatment 4 121 8.44 9.0 1.322 T1, T3 
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Figure 16. Attitude values on scale of zero to nine shown for responses to “Sea otter 

populations still face threats today” by treatment group. Treatment 4 has higher 

values than Treatment 1 and 3, and Treatment 2 has higher values than Treatment 1. 

 
A one-sided rank-sum p-value of .0202 indicated that gender could influence 

the response to this question (see Table 17, Figure 17) but again gender medians were 

not found to be different within treatment groups. 
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Table 17 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “I 
believe sea otter populations are worth saving.” 

 
 n Mean Median SD 
Males 173 7.94 9.0 1.73
Females 230 8.17 9.0 1.69
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Figure 17. Attitude values on scale of zero to nine shown for responses to “Sea otters 

still face threats today” by gender. Females are more likely than males to believe that 

otters still face threats today. 

Analyzing responses by conservation attitude, a Kruskal-Wallis p-value of 

.0203 (H=7.79) allowed the researcher to reject the null hypothesis that group medians 

were equal. Like previous conservation attitude findings, those with a Low attitude did 

not feel as strongly that otters still faced threats as participants with Pro (one-sided p-

value=.0271) and Very Pro (one-sided p-value=.0041) conservation attitudes. There 

was not a statistically significant difference found between Pro and Very Pro medians 

(one-sided p-value=.063). Statistical summaries can be found in Table 18; graphical 
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representations of conservation attitude groups and their responses can be found in 

Figure 18. Kruskal-Wallis tests performed within treatment groups did not find 

significant differences between population medians. 

Table 18 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “I believe sea otter populations are worth saving.” 

 
 n Mean Median SD Different from… 
Low 31 7.55 8.0 1.65 Pro, Very Pro 
Pro 186 8.07 9.0 1.67 Low 
Very Pro 166 8.17 9.0 1.78 Low 
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Figure 18. Attitude values on scale of zero to nine shown for responses to “Sea otters 

still face threats today” by conservation attitude: Those with a Low conservation 

attitude are less likely to believe that otters still face threats than those with either a 

Pro or Very Pro conservation attitude. 
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My daily actions affect sea otters. 

 
It should first be noted that participant agreement with this statement had the 

lowest mean and median values and also had the highest number of ‘Don’t know’ 

responses when compared to the other statements presented in the same format. 

Percentages of ‘Don’t Know’ responses can be viewed in Figure 19; participants who 

utilized this option were again least common in Treatment 4.  
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Figure 19. Percentage of respondents within treatment groups who responded ‘Don’t 

Know’ to the statement “My daily actions affect sea otters.” Treatment 4 had the 

lowest number of subjects who utilized the option. 

 
A Kruskal-Wallis test (H=9.59, p-value=.0223) revealed a difference between 

at least two of the treatment group medians and prompted further analysis. Comparing 

groups by way of a two-sided rank-sum test later revealed a difference between 
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Treatment 1 and Treatment 2 (p-value=.0426), Treatment 1 and Treatment 3 (p-

value=.0184), Treatment 2 and Treatment 4 (p-value=.0481), and Treatment 3 and 

Treatment 4 (p-value=.0192). Though Treatment 1 was observed to have the highest 

mean, its median was not significantly different than the median for Treatment 4. 

Treatment 2 and Treatment 3 had similar populations. These comparisons between 

groups are neatly summarized in Table 19 and all group responses can be seen in 

Figure 20.  

Table 19 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “My daily actions affect sea otters.” 

 

 n Mean Median SD Different from… 
Treatment 1 93 7.0 8.0 2.42 T2, T3 
Treatment 2 92 6.14 7.0 2.83 T1, T4 
Treatment 3 79 5.93 7.0 2.95 T1, T4 
Treatment 4 115 6.89 8.0 2.51 T2, T3 
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Figure 20. Attitude values on scale of zero to nine shown for treatment group 

responses to “My daily actions affect sea otters.” Treatments 1 and 4 have higher 

values than both Treatments 2 and 3. 

 
Classifying the larger population along gender lines did reveal differences 

(one-sided p-value=.0289) with females feeling more strongly that their daily actions 

affect otters (Table 20, Figure 21). 

Table 20 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “My 
daily actions affect sea otters.” 

 

 n Mean Median SD 
Males 164 6.28 7.0 2.68

Females 212 6.72 8.0 2.70
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Figure 21. Attitude values on scale of zero to nine shown for responses by gender to 

“My daily actions affect sea otters.” Females more strongly believe than males that 

their daily actions affect otters. 

Unlike the previous questions, Wilcoxon rank-sum tests also revealed 

significant differences (p-value <.05) within all treatment groups, with the exception 

of Treatment 2. As seen in Table 21, Corvallis males thought their daily actions had 

more of an effect on otter populations than females, though women at the aquarium 

had higher medians than their treatment group male counterparts. Attitude value 

responses are separated by both treatment and gender in Figure 22.  
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Table 21 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Gender to “My daily actions affect sea otters.” 

 
  n Mean Median SD 
Treatment 1 Males 49 7.71 8.0 1.78 
 Females 41 6.12 7.0 2.84 
Treatment 2 Males 41 5.56 5.0 2.96 
 Females 51 6.61 7.0 2.66 
Treatment 3 Males 34 4.88 4.5 2.93 
 Females 45 6.73 8.0 2.73 
Treatment 4 Males 40 6.45 6.5 2.25 
 Females 75 7.13 9.0 2.63 
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Figure 22. Attitude values on scale of zero to nine shown for treatment group 

responses by gender to “My daily actions affect sea otters.” Differences are seen in 

all treatment groups except Treatment 2. In Treatments 3 and 4, females believe more 

strongly than males that their actions affect sea otters; Treatment 1 males, however, 

believe more strongly than females that this is the case.  
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Dividing the entire subject pool by conservation attitude, a Kruskal-Wallis p-

value of .0002 (H=16.97) indicated that at least one of the group medians was 

different and two-sample rank-sum tests revealed differences between all groups. The 

Low attitude group varies from both Pro (one-sided p-value=.0011) and Very Pro 

(one-sided p-value=0) participants. Pro and Very Pro groups were also found to have 

statistically different medians (one-sided p-value=.0409). These differences are 

displayed in Table 22 and Figure 23. 

Table 22 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “My daily actions affect sea otters.” 

 
 n Mean Median SD Different from… 
Low 29 4.14 4.0 3.07 Pro, Very Pro 
Pro 171 6.02 7.0 2.96 Low, Very Pro 
Very Pro 151 6.68 7.0 2.50 Low, Pro 
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Figure 23. Attitude values on scale of zero to nine shown for responses by 

conservation attitude to “My daily actions affect sea otters.” Very Pro > Pro > Low. 
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 Comparing conservation attitude groups by Kruskal-Wallis tests within 

treatment groups revealed significant differences between Pro and Very Pro groups in 

both Treatment 1 (p-value=.007) and Treatment 3 (p-value=.0018). Low attitudes 

were not included in the individual rank-sum comparisons because of their low sample 

size. All group statistics can be found in Table 23. 

Table 23 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Conservation Attitude (Low, Pro, Very Pro)to “My daily actions affect sea otters.” 

 

  
n Mean Median SD 

Differences within 
treatment  groups 

Treatment 1 Low 6 1.5 1.0 1.64 Pro-Very Pro 
 Pro  45 5.53 6.0 3.20  
 Very Pro 40 5.78 6.0 2.64  
Treatment 2 Low 9 5.0 4.0 3.81  
 Pro 33 5.30 6.0 2.89  
 Very Pro 44 6.84 7.0 2.31  
Treatment 3 Low 7 3.29 4.0 1.70 Pro-Very Pro 
 Pro  35 5.51 6.0 3.19  
 Very Pro 28 7.29 8.0 2.24  
Treatment 4 Low 7 6.14 7.0 2.41  
 Pro 58 7.10 8.0 2.36  
 Very Pro 39 6.97 9.0 2.58  

 
 Since differences in gender and conservation attitude within  the sample were 

seen, the researcher compared Treatment 3 and Treatment 4 Pro subjects along gender 

lines to determine if the talk during the feeding session increased the belief that 

visitors’ daily actions affect sea otters. A Kruskal-Wallis p-value of .0294 prompted 

individual comparisons. Treatment 4 Females with a Pro conservation attitude were 

found to more strongly believe their actions affected otters than Treatment 3 Males 
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(one-sided p-value=.0206) and Treatment 3 Females (one-sided p-value=.005). 

Comparisons of these groups, as well as their ‘Don’t know’ response frequencies, are 

found in Table 24. 

Table 24 

Sample Size, Mean, Median, Standard Deviation, and Number of ‘Don’t Know’ 
Responses for Aquarium Visitors with Pro Conservation Attitudes Analyzed by Gender 
to “My daily actions affect sea otters.” 

 

 # DK n Mean Median SD Different from… 
Treatment 3 Pro Males 10 13 5.31 5.0 3.28 T4 Females 
Treatment 3 Pro Females 9 22 5.64 6.5 3.22 T4 Females 
Treatment 4 Pro Males 1 17 6.41 6.0 2.15  
Treatment 4 Pro Females 6 41 7.40 9.0 2.41 T3 Males, T3 Females
 

Treatment 3 Very Pro was also compared to Treatment 4 Very Pro along 

gender lines. When compared like this, no difference was seen between groups 

(Kruskal-Wallis p-value=.1111). Group statistics along with number of ‘Don’t know’ 

responses per group can be found in Table 25. Note that these statistics were run after 

‘Don’t know’ responses were removed from the subject pool.  

Table 25 

Sample Size, Mean, Median, Standard Deviation, and Number of ‘Don’t Know’ 
Responses for Aquarium Visitors with Very Pro Conservation Attitudes Analyzed by 
Gender to “My daily actions affect sea otters.” 

 
 # DK n Mean Median SD 
Treatment 3 Very Pro Females 7 18 7.89 9.0 1.64
Treatment 3 Very Pro Males 5 10 6.20 7.0 2.82
Treatment 4 Very Pro Females 1 25 7.44 9.0 2.43
Treatment 4 Very Pro Males 0 14 6.14 6.0 2.71
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There are things I can do to help sea otters. 

 
Figure 24 below indicates the percentage of ‘Don’t know’ responses by 

treatment; Treatment 4 again had the fewest number of participants answer ‘Don’t 

Know’. All subjects answering in this manner were then removed from the data pool 

for all further analysis on this question. 
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Figure 24. Percentage with treatment groups of subjects who answered ‘Don’t Know’ 

to “There are things I can do to help sea otters.” Treatment 4 had the lowest number 

of participants utilize the option.  

 
The Kruskal-Wallis test revealed that at least one treatment median was 

significantly different from at least one other (H=46.19, p-value=0). Individual rank-

sum tests indicated that Treatment 1 varied from every other treatment (Table 26, 

Figure 25). Treatment 3 and Treatment 4 also show a statistically significant (p-

value=.0231) difference in their medians. 
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Table 26 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “There are things I can do to help sea otters.” 

 
 n Mean Median SD Different from… 
Treatment 1 91 5.72 6.0 2.94 T2, T3, T4 
Treatment 2 91 7.77 9.0 1.67 T1 
Treatment 3 87 7.55 8.0 1.77 T1, T4 
Treatment 4 121 7.99 9.0 1.72 T1, T3 
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Figure 25. Attitude values on scale of zero to nine shown for treatment group response 

to “There are things I can do to help sea otters.” Treatment 4 has higher values than 

Treatments 1 and 3; Treatment 2 has higher values than Treatment 1.  

Dividing the subjects by gender, a one-sided p-value of .0001 led the 

researcher to reject the null hypothesis that there was no difference between males and 

females in their response to this question. Group summaries and their orientations can 

be found in Table 27 and Figure 26. 
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Table 27 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to 
“There are things I can do to help sea otters.” 

 

 n Mean Median SD 
Males 166 6.70 8.0 2.64
Females 221 7.75 9.0 1.79
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Figure 26. Attitude values on scale of zero to nine shown for responses by gender to 

“There are things I can do to help sea otters.” No difference can be seen between the 

sexes. 

 
Comparing gender within treatment groups led to the discovery that males and 

females in Treatment 1 answered this question very differently (one-sided p-

value=.0004) with females more strongly believing that there are things they can do to 

help sea otters. These differences can be seen clearly in both Table 28 and Figure 27. 
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Table 28 

Sample Size, Mean, Median, and Standard Deviation for Treatment 1 Responses by 
Gender to “There are things I can do to help sea otters.” 

 
Treatment 1 n Mean Median SD 
Males 47 4.60 4.0 3.08 
Females 41 6.83 7.0 2.28 
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Figure 27. Attitude values on scale of zero to nine shown for Treatment 1 responses to 

“There are things I can do to help sea otters.” Females more strongly believe than 

males that there are actions they can take.  

Separated by conservation attitudes, a comparison of all the groups using a 

Kruskal-Wallis test allowed the researcher to reject the null hypothesis (H=8.7085, p-

value=.0129). Rank-sum tests revealed that subjects with Low conservation attitudes 

had significantly lower medians (see Table 29) than both Pro (one-sided p-

value=.0193) and Very Pro (one-sided p-value=.0026) groups. There was not a 
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statistically significant difference between Pro and Very Pro participants (one-sided p-

value=.0569). Figure 28 accompanies this data. 

Table 29 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “There are things I can do to help sea otters.” 

 

 n Mean Median SD Different from… 
Low 31 6.68 7.0 2.37 Pro, Very Pro 
Pro 183 7.61 8.0 1.71 Low 
Very Pro 157 7.80 9.0 1.88 Low 
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Figure 28. Attitude values on scale of zero to nine shown for responses by 

conservation attitude to “There are things I can do to help sea otters.” Those with a 

Low conservation attitude believe this statement less strongly than do those with Pro 

and Very Pro conservation attitudes. 

 
Comparing population statistics within treatment groups reveals that 

conservation attitude only affects results within Treatment 3 (p-value=.0325). For 
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those who experienced the otters at the aquarium sans interpretation, those with a Very 

Pro conservation attitude had a higher median than those with a Pro attitude (one-sided 

p-value=.0325). Treatment 3 Low subjects were not included in this analysis because 

of their low sample size. Population statistics for all groups can be found in Table 30.  

Table 30 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Conservation Attitude to “There are things I can do to help sea otters.” 

 
  n Mean Median SD Differences within 

treatment groups 
Treatment 1 Low 6 4.83 5.0 2.93  
 Pro 47 7.04 7.0 1.72  
 Very Pro 42 7.21 8.0 2.31  
Treatment 2 Low 9 7.89 9.0 1.76  
 Pro 34 7.79 9.0 1.60  
 Very Pro 43 7.72 8.0 1.72  
Treatment 3 Low 9 6.44 7.0 2.35 Pro-Very Pro 
 Pro  39 7.49 8.0 1.68  
 Very Pro 32 8.13 9.0 1.56  
Treatment 4 Low 7 7.0 7.0 1.91  
 Pro 63 8.02 9.10 1.70  
 Very Pro 40 8.25 9.0 1.64  
  
To get a good sense of whether or not the interpretive talk might have 

increased listeners’ beliefs that there are things they can do to help sea otters, Pro 

conservation subjects in Treatments 3 and 4 were compared to each other by gender. A 

Kruskal-Wallis test (p-value=.22) did not find statistical differences between the four 

populations. Their group dynamics, as well as their ‘Don’t know’ responses can be 

found in Table 31. 
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Table 31 

Sample Size, Mean, Median, Standard Deviation, and Number of ‘Don’t Know’ 
Responses for Aquarium Visitors with Pro Conservation Attitudes Analyzed by Gender 
to “My daily actions affect sea otters.” 

 

 # DK n Mean Median SD 
Treatment 3 Pro Males 7 16 7.50 8.0 1.67 
Treatment 3 Pro Females 8 23 7.39 8.0 1.75 
Treatment 4 Pro Males 0 18 8.0 9.0 1.68 
Treatment 4 Pro Females 2 18 8.0 9.0 1.68 

 
Very Pro subjects in Treatments 3 and 4 were also compared to each other 

after being categorized by gender. Performing a Kruskal-Wallis test on these groups 

found that there was no reason to reject the null hypothesis that the difference between 

group medians is zero (p-value=.243). These statistics, also including the numbers of 

‘Don’t know’ responses are found in Table 32. 

Table 32 

Sample Size, Mean, Median, Standard Deviation, and Number of ‘Don’t Know’ 
Responses for Aquarium Visitors with Very Pro Conservation Attitudes Analyzed by 
Gender to “My daily actions affect sea otters.” 

 
 # DK n Mean Median SD 
Treatment 3 Very Pro Females 4 21 8.24 9.0 1.38
Treatment 3 Very Pro Males 4 11 7.91 9.0 1.92
Treatment 4 Very Pro Females 0 26 8.62 9.0 .98 
Treatment 4 Very Pro Males 0 14 7.57 9.0 2.34

 
 

 

Open-Ended Responses 

 Visitors also responded to several open-ended questions and their answers 

were coded into categories. A coding manual was created (Appendix D) and inter-rater 

 



 72
 

reliability was recorded at 90%. Specific coding instructions for each question will be 

discussed when appropriate. 

Several of these questions were analyzed using parametric tests because the 

assumption that the dependent variable scale is comprised of equal intervals is met 

(Lowry, 2008). If multiple groups were being considered, an ANOVA compared the 

amount of between-groups variance with the amount of within-groups variance. A 

large between-groups to within-groups variance ratio means there is more of a 

difference between the groups than there is within each group (Gall, Gall, & Borg, 

2007, p. 318). If at least one group was found to be statistically different (p-value < 

.05), the Tukey-Kramer method of multiple comparisons was used to compare each 

group to every other group. Tukey-Kramer is designed exactly for the problem of 

comparing every mean to every other mean (D. Schafer, personal communication, 

February 27, 2008) because it incorporates “the search for the two most divergent 

sample averages directly into the statistical procedure” (Ramsey & Schafer, 2002, 

p.161).  If only two populations were being compared, a two-sample t-test was used. 

Several of the open-ended questions were coded first as frequency counts. The 

Chi-square test was used to determine whether the frequency counts were distributed 

differently for the various samples. Typically used in the social science field to 

compare response frequencies in pre and post-tests (Gall, Gall, & Borg, 2007), the 

researcher used the tests to compare experimental groups to the Treatment 1 control 

group. On occasion when there was only one degree of freedom, the Yates correction 
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for continuity was applied to the Chi-Square formula (Key, 2008). All Chi-square 

calculations were done by hand. 

Much like the pages before, section headings are worded exactly as the 

questions appeared on the survey. 

 
What words would you use to describe sea otters? 

Answers were first coded for the number of words subjects provided and 

results can be found in Table 33 and Figure 29. Comparing treatment groups using an 

analysis of variance (ANOVA) test revealed that there is not a statistically significant 

difference in group means (p-value= .2655).  

Table 33 

Sample Size, Mean, Median, and Standard Deviation of Treatment Group Responses 
by Number of Words Used to Describe Sea Otters 

 
 n Mean Median SD 
Treatment 1 121 2.50 2.0 1.46 
Treatment 2 117 2.24 2.0 1.29 
Treatment 3 123 2.33 2.0 1.09 
Treatment 4 123 2.54 2.0 1.56 
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Figure 29. Number of words given by treatment groups to describe sea otters. No 

difference can be found between the groups. 

The number of words used to describe otters was also viewed in light of 

gender. Those classifying themselves as gender neutral (n=3) were removed from this 

particular data analysis because of their small sample size. A two-sample t-test 

revealed that the mean number of words used to describe sea otters was significantly 

higher in females than in males (t=3.92, df= 466.28, one-sided p-value=0). 

Populations can be viewed in Table 34 and Figure 30. 

Table 34 

Sample Size, Mean, Median, and Standard Deviation of Responses for Number of 
Words Used to Describe Sea Otters By Gender 

 

 
Gender n Mean Median SD 
Male 212 2.14 2.0 1.29
Female 269 2.62 3.0 1.39
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Figure 30. Number of words given by gender to describe sea otters. Females used 

significantly more words to describe the animals than males.  

 
Further analysis consisted of nine different groups, this time categorized by 

both treatment and gender with Treatment 1 gender neutral participants included. An 

ANOVA testing (p-value=.00824) led the researcher to reject the null hypothesis that 

all group means were equal and prompted further analysis. Running a multiple 

comparison analysis using the Tukey-Kramer method revealed significant differences 

in group means between Treatment 2 Males and Treatment 1 Females (t=3.39, df= 

106.47, one-sided p-value=.0005), and Treatment 2 Males and Treatment 4 Females 

(t=-3.42, df= 135.82, one-sided p-value=.0004). Gender statistics within groups are 

summarized in Table 35.  
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Table 35 

Sample Size, Mean, Median, and Standard Deviation of Responses for Number of 
Words Used to Describe Sea Otters By Treatment Group and Gender 

 

 n Mean Median SD Different from… 
T1 Males 62 2.32 2.0 1.52  
T1 Females 56 2.75  3.0 1.39 T2 Males 
T1 Neutral 3 1.66 2.0 0.57  
T2 Males 56 1.92  2.0 1.15 T1 Females, T4 Females
T2 Females 61 2.52 2.0 1.36  
T3 Males 53 2.15 2.0 1.09  
T3 Females 70 2.47 2.0 1.08  
T4 Males 41 2.14 2.0 1.33  
T4 Females 82 2.74  3.0 1.64 T2 Males 

 
Curious to see if the viewing of live animals played a factor in the number of 

words that a participant would use to describe sea otters, the researcher combined 

treatment groups into ‘with’ or ‘without’ animals categories. Summaries of their 

population statistics and their graphical displays can be found in Table 36 and Figure 

31 respectively. Performing a two-sample t-test, there was no evidence found (one-

sided p-value = .3008) to suspect the groups were different.  

Table 36 

Sample Size, Mean, Median, and Standard Deviation of Responses for Number of 
Words Used to Describe Sea Otters By ‘With Otters’ and ‘Without Otters’ Viewing 
Groups 

 

 n Mean Median SD 
With Otters 246 2.44 2.0 1.35 
Without Otters 238 2.37 2.0 1.39 
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Figure 31. Number of words used to describe sea otters by ‘With’ and ‘Without 

Otters’ viewing groups. There is no difference between the two groups. 

Also curious whether viewing sea otters in the wild could play a factor, all 

research subjects, regardless of treatment group, were separated based on whether or 

not they had seen otters outside of captive environments. A one-sided p-value of .735 

indicated there was no statistical difference between the group means. 

 

No answer 

 
There were 16 individuals who chose not to answer this question and their 

demographic information can be found in Table 37. 69% of those respondents were 

male and 31% were female. 63% of those who did not answer did not have the 

opportunity to view live animals right before completing their survey, while 37% had 

just visited the sea otter exhibit at the Oregon Coast Aquarium. These differences 
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suggest that this question, and those similar to it, could be alienating a subset of 

subjects, potentially skewing the data.   

Table 37 

Participants Who Did Not Describe Sea Otters Grouped by Gender and Viewing 
Group 

 
  #  No  

Answer 
Males without viewing live animals 6 
 with viewing live animals 5 
Females without viewing live animals 4 
 with viewing live animals       1 

 
 

Comparisons of affective and factual responses 

 
In addition to counting the frequency, each individual response or phrase was 

then further coded as being either an affective, emotional response or factual, 

scientific in nature. Words such as ‘cute’ or ‘fuzzy’ were coded as affective, whereas 

words and phrases like ‘eats urchins’ or ‘small’ were classified as factual. 

Anthropomorphism was coded affectively. For reference, the coding manual can be 

found as Appendix D.  

Of the 1,166 words or phrases used by participants to describe sea otters, 965 

(83%) were affective responses and 201, or 17%, were coded as factual. This 

calculates to a 4.8 to 1, affective to factual ratio for the entire sample pool. Analyzed 

by gender, males had a 4.81:1 ratio and females displayed a 4.74:1 ratio.  
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Grouped by whether subjects saw or did not see otters, higher affective to 

factual ratios were offered by those who had just viewed live animals before they 

completed their survey; those who saw otters had a 5.67:1 ratio, while those that didn’t 

had a 4.10:1 affective to factual ratio. Ratios for both viewing groups and gender can 

be found in Table 38. 

Table 38 

Affective:Factual Otter Description Ratios Presented by Viewing Group and Gender 

 
 A : F Ratio Group A : F Ratio 
With Sea Otters 5.37 : 1 With Males 5.31 : 1 
  With Females 5.86 : 1 
Without Sea Otters 4.10 : 1 Without Males 4.46 : 1 
  Without Females 3.74 : 1 

 

The ratios for treatment groups can be found in Table 39. Treatment 3 has a 

much larger ratio than other groups; subjects who saw the otters but did not hear the 

interpretive program had a much greater tendency to use more affective than factual 

words to describe otters. The ratio decreases amongst visitors who heard the talk. 
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Table 39 

Affective:Factual Otter Description Ratios Presented by Treatment Group and Gender 

 
Group A : F Ratio  Group A : F Ratio 
Treatment 1 3.98 : 1 T1 Males 4.30 : 1 
  T1 Females 3.53 : 1 
Treatment 2 4.24 : 1 T2 Males 4.68 : 1 
  T2 Females 3.97 : 1 
Treatment 3 8.57 : 1 T3 Males 6.6 : 1 
  T3 Females 10.53 : 1 
Treatment 4 4.21 : 1 T4 Males 4.18 : 1 
  T4 Females 4.23 : 1 

 
 

Looking only at aquarium visitors, the number of factual responses given to 

describe sea otters by those who viewed the live animals and heard the interpretive 

talk (60) was double the number given by those who viewed the otters on their own 

(30). Establishing Treatment 3 as the control group (expected values) for this 

statistical analysis, a Chi-square test reveals that there was a significant increase in the 

number of factual words given in Treatment 4 (p-value=.0072). A significant 

difference was not found between the groups when analyzing the number of affective 

words used to describe otters (p-value=.3702). Statistics for both tests can be found in 

Table 40. 

Table 40 

Chi-Square Analysis Table for Aquarium Visitors’ Use of Factual and Affective Words 
to Describe Sea Otters 

 
 %  T3 % T4 df χ2 p-value Significant?
% of Factual Words 10 19 1 7.225 .0072 Yes 
% of Affective Words 90 81 1 .803 .3702 No 
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How do sea otters differ from other marine mammals? 

 
There are many ways that sea otters differ from other marine mammals like 

dolphins, seals, and whales. One of the more extraordinary is that sea otters are the 

only marine mammals without blubber; instead of the layer of fat, their extremely 

thick fur keeps them warm. During the interpretive talk, the researcher made sure to 

communicate this fact; quoted verbatim, “sea otters are the only marine mammals 

without blubber”.4 Following this statement, the audience was then told about the 

animals’ high metabolism rates and a few statistics regarding fur density. 

In order to track to what extent this particular fact was a part of participants 

responses, if the participant response to the question ‘how do sea otters differ from 

other marine mammals?’ was related either to the presence of fur or a lack of blubber, 

it was coded as ‘talk correct.’ This specific fact served as a ‘marker’ (Adelman, Falk, 

& James, 2000) because it cannot be found in any exhibit signage and, for that reason, 

was used to determine if visitors were processing information communicated only 

during the talk. If the participant listed another reason besides the two previously 

mentioned it was coded as ‘talk incorrect’ even though their answer might be 

scientifically true. Participants that indicated their lack of knowledge on the subject 

were also coded as ‘talk incorrect.’ 

Several participants indicated their lack of knowledge on the subject by writing 

either ‘I don’t know’ or drawing a question mark on the lines provided. The frequency 

                                                 
4 At the March 1, 2008 3:30 pm feeding, the researcher did not clearly communicate this message and, 
as a result, surveys collected after the talk were not included in the analysis.   
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of ‘Don’t know’ responses decreased with increasing treatment group. Percentages of 

‘Don’t know’ responses within respective treatment groups are graphed in Figure 32.  
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Figure 32. Percentage of responses within treatment group that answered ‘Don’t 

Know’ to “How do sea otters differ from other marine mammals?” Treatment 4 had 

the lowest number of subjects answer in this fashion. 

The Chi-Square test was utilized to see if there was a significant difference 

between control and experimental groups and their tendency to answer the question 

using the fact about fur versus blubber. Because there is only one degree of freedom in 

this calculation, the Yates correction for continuity was applied. Due to researcher-

induced page limits, not every questionnaire distributed at the Hatfield Marine Science 

Center contained this question. As a result, Treatment 2 was excluded from this 

particular question’s analysis. 

Treatment 1 was again used as the control group and the percentage of the q 

answers mentioning fur or lack of blubber (12%) served as the expected value. Seen in 
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Table 41, Treatment 4 subjects had a significantly higher percentage of correct 

responses than both Treatment 1 and Treatment 3.  

Table 41 

Chi-Square Analysis Table for Aquarium Visitors’ Answer to the Question “How do 
sea otters differ from other marine mammals?” 

 
 % of 

control correct
% of 

experiment correct χ2 df p Significant?
Treatment 3 12 12 .021 1 .885 No 
Treatment 4 12 72 295.021 1 0 Yes 
 

Comparisons of affective and factual responses 

To see if the interpretive program contributed to the visitor’s knowledge, the 

question was coded in such a way that only information coming straight out of the talk 

(“sea otters are the only marine mammals without blubber”) was coded as ‘talk 

correct.’ There are, again, many ways that sea otters differ from other marine 

mammals. 

Taking all responses (not including non-answers and ‘Don’t know’) that were 

distinguished as ‘talk incorrect,’ the researcher then further coded answers as either 

affective-based (“they’re cuter”, “they look more like humans”) or factual-based 

(“they use tools”, “they eat sea urchins”). Of the 150 responses, 40% (60) were 

affective and 60% (90) were based in the scientific realm. Table 42 shows affective to 

factual ratios for the three treatment groups involved. Treatment 3 again has the 

largest affective to factual response ratio. 
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Table 42 

Affective:Factual Ratios for Treatment Group Answers to the Question “How do sea 
otters differ from other marine mammals?”  

 
 A : F ratio
Treatment 1 .44 : 1  
Treatment 3 1.2 : 1 
Treatment 4 .53 : 1 

  
 
 Why were populations so drastically reduced in the past? 

From the late 1700s into the early 1900s, human hunters seeking pelts 

decimated sea otter populations in the Pacific. Research subjects were asked why sea 

otter populations were so drastically reduced and answers were considered correct if 

they mentioned hunting/poaching, pelts/fur/skin, or clothing typically manufactured 

from otter fur. Shown in Figure 33 are the percentages of correct answers within 

treatment groups.  
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Percentage Who Answered Population 
Reduction Question Correctly
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Figure 33. Percentages by treatment group that answered the question “Why were 

populations so drastically reduced in the past?” correctly. Treatment 2 and Treatment 

4 had the highest number of subjects answer correctly. 

A Chi-square test was used to see if there were significant differences between 

the percentage of correct answers in the expected group (Treatment 1) in comparison 

to the observed groups (Treatments 2 through 4). Since there was only one degree of 

freedom, the Yates correction for continuity was included in the calculations. Shown 

in Table 43, significant increases in the percentage of participants who knew that 

hunting was the reason for huge population declines were witnessed in both Treatment 

2 and Treatment 4 when compared to the control. The control group (T1) and 

Treatment 3 did not vary significantly. 
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Table 43 

Chi-Square Analysis Table for Correct Answers by Treatment Group to the question 
“Why were populations so drastically reduced in the past?” 

 
 % of control 

correct 
% of experiment 

correct χ2 df p Significant?
Treatment 
2 52 80 14.54 1 .001 Yes 
Treatment 
3 52 47 .389 1 .532 No 
Treatment 
4 52 81 15.62 1 .001 Yes 

 
 
What actions can you take to help sea otter populations? 

 
Participants were asked about actions they could take to help sea otter 

populations. Their responses were first coded for the number of actions proposed by 

each individual. The treatment groups as a whole were compared to each other using 

an analysis of variance F-test (ANOVA). An extremely small p-value (p-value = 

1.188723e-009) rejected the null hypothesis that all group means (displayed in Table 

44 and Figure 34) are equal. With the knowledge that not all group means are equal, a 

Tukey-Kramer multiple comparison statistical analysis was run comparing the mean 

of every group to every other mean. Differences in means are present between 

Treatment 4 and Treatment 1 (one-sided p-value=.0001), Treatment 2 (two-sided p-

value=0), and Treatment 3 (two-sided p-value=0). 
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Table 44 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “What actions can you take to help sea otter populations?” 

 
 n Mean Median SD Different from… 
Treatment 1 122 1.28 1.0 1.17 T4 
Treatment 2 117 1.11 1.0 .94 T4 
Treatment 3 123 .99 1.0 .97 T4 
Treatment 4 123 1.82 2.0 1.02 T1, T2, T3 
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Figure 34. Number of actions proposed by treatment groups to help sea otters. 

Treatment 4 listed significantly more actions than the other groups. 

 
Treatments 1, 2, and 3 were combined (μ=1.40) and compared with Treatment 

4 (μ=1.82). An alternative hypothesis that the Treatment 4 mean was significantly 

higher was supported by a one-sided p-value of zero (t=6.46).  

Male and female populations, regardless of treatment groups, were compared 

and results are shown in Table 45 and Figure 35. A t-test was performed to see if the 

mean of female responses would be higher than that of males. A one-sided p-value of 

.0264 (t=2.2279) was obtained, highly suggesting the appropriateness of rejecting the 
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null hypothesis. Within individual treatment groups however, there is no evidence that 

gender might influence the response to this question.  

Table 45 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to 
“What actions can you take to help sea otter populations?” 

 
 Sample Size Mean Median SD 
Male 212 1.18 1.0 1.067 
Female 269 1.40 1.0 1.087 
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Figure 35. Number of actions given by gender to help sea otter populations. Females 

listed more actions than males.  

 
Wondering if those with stronger beliefs in the importance and necessity of 

conservation would respond with more suggested actions to aid otter populations, the 

three groups with varying levels of conservation attitude were compared to each other 

using a one-way analysis of variance. An extremely small p-value (p-value= 

1.090807e-007) led the researcher to reject the null hypothesis and further analyze the 

groups. Using the Tukey method for multiple comparisons, significant differences 
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were found between Low and Very Pro groups, as well as Pro and Very Pro Groups. 

This can be clearly seen in both Table 46 and Figure 36. 

Table 46 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “What actions can you take to help sea otter 
populations?” 

 

 Sample Size Mean Median SD Different from…
Low  42 .880 1.0 .916 Very Pro 
Pro 229 1.18 1.0 .923 Very Pro 
Very Pro 178 1.69 2.0 1.20 Low, Pro 
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Figure 36. Number of actions given by participants of varying conservation attitudes 

to help sea otters. Those with a Very Pro conservation attitude listed more actions 

than those with Pro or Low conservation attitudes. 

 
Within treatment groups, ANOVAs reveal a difference between the means of 

Pro and Very Pro in every treatment group. Treatment 2 and Treatment 4 also show a 
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significant difference between Low and Very Pro subjects. These differences can be 

seen in Table 47. 

Table 47 

Significant Differences seen in Treatment Groups When Analyzed by Conservation 
Attitude to “What actions can you take to help sea otter populations?” 

 Significant Differences in Means 
Within Treatment Group 

Treatment 1 Pro-Very Pro 
Treatment 2 Low-Very Pro 

Pro-Very Pro 
Treatment 3 Pro-Very Pro 
Treatment 4 Low-Very Pro 

Pro-Very Pro 
 

 Because confounding variable were shown to be significant in several cases, 

Pro conservation subjects between Treatment 3 and Treatment 4 were compared. 

Treatment 4 participants listed significantly more actions to help sea otters than 

Treatment 3 (one-sided p-value=0). Comparing those with Very Pro conservation 

attitudes between Treatment 3 and Treatment 4 also found that Treatment 4 had a 

larger mean and median than Treatment 3 (one-sided p-value=.0002). Comparisons of 

these groups can be found in Table 48 and graphically displayed in Figure 37. Gender 

was not included in this analysis because gender differences were not found to be 

significant within any of the treatment groups. 
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Table 48 

Sample Size, Mean, Median, and Standard Deviation for Aquarium Visitors with Pro 
Conservation Attitudes’ Responses to “What actions can you take to help sea otter 
populations?” 

 
 n Mean Median SD 
Treatment 3 Pro 54 .85 1.0 .76 
Treatment 4 Pro 65 1.71 2.0 .88 
Treatment 3 Very Pro 40 1.38 1.0 1.10 
Treatment 4 Very Pro 40 2.30 2.0 1.16 

TREATMENT 3 PRO
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Figure 37. Number of actions given to help sea otters is compared amongst aquarium 

visitors with Pro and Very Pro conservation attitudes. For both conservation attitudes, 

Treatment 4 subjects listed more actions than their Treatment 3 counterparts. 

Comparison of broad and specific responses 

Taken a step farther, participants’ responses were also coded as to whether 

their response to this question in general was either ‘broad’ or ‘specific’. Examples of 

broad actions were responses like ‘conserve’, ‘recycle’, or ‘don’t litter’. Responses 

similar to ‘don’t flush kitty litter down the toilet’, ‘join a sea otter conservation 
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organization’, or ‘use environmentally friendly garden products’ were placed in the 

specific category. 

Using these two categories, the Chi-Square Test was utilized to see if 

frequency changes in response specificity between the control group and other 

treatments could be attributed to more than chance. Because there was only one degree 

of freedom, the Yates correction for continuity adjustment was employed.  

Since sample sizes for each group were similar but not equal, responses were 

reported as percentages. Treatment 1 subjects recruited at public locations in Corvallis 

provided the expected values; Treatments 2, 3, and 4 were each separately evaluated 

as observed values. While reading the tables, keep in mind that Treatment 1 

participants were mainly recruited in the local Corvallis area with a highly educated 

populace with a large number of environmentally conscious citizens (Gibby, 2007) 

and Treatment 1 subjects might not be representative of the general population. Table 

49 indicates that Treatment 2 subjects responded in a similar manner, Treatment 3 

listed fewer specific actions, and Treatment 4 listed more specific actions when 

compared to the 55% of specific responses generated by Treatment 1. 

Table 49 

Chi-Square Analysis Table for the Specificity of Treatment Group Responses to “What 
actions can you take to help sea otter populations?” 

 

 

% of control,
specific 

responses 

% of experiment,
specific 

responses χ2 df p Significant? 
Treatment 2 55 48 .768 1 .3808 No 
Treatment 3 55 26 14.768 1 .0001 Yes, decrease
Treatment 4 55 80 10.914 1 .001 Yes, increase 
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Another Chi-Square test was executed to more specifically isolate any 

potential effects of the interpretive talk; this time Treatment 3 was used for expected 

values. Treatment 4 (80%) mentioned more specific actions to help otter populations 

than Treatment 3  (26%) in a statistically significant manner (χ2=11.087, p-value=0). 

 

Comparison of action categories proposed 

The actions proposed to aid sea otter populations were classified by category. 

After reading all responses, fourteen categories were identified by the researcher: 

Awareness, Beaches, Carbon, Cat, Consumer, Education, Habitat, Leave Alone, Oil, 

Organizations, Political, Pollution, Recycle, and Other. Examples of responses that led 

to placement in these category groups can be found in the coding manual (Appendix 

D).  

Percentages were calculated for each category within treatment groups and are 

displayed below in Table 50 and Figure 38.  
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Table 50 

Actions Listed by Experimental Treatment Groups to Help Otter Populations 

Category % T1 % T2 % T3 % T4 
Awareness 6 3 11 2 
Beaches 1 2 3 1 
Carbon 6 2 0 1 
Cat 0 1 0 30 
Consumer 18 15 9 10 
Education 6 9 9 1 
Habitat 4 5 1 0 
Leave Alone 2 2 5 0 
Oil 2 3 2 28 
Organizations 16 18 25 12 
Political 5 5 3 1 
Pollution 19 21 16 9 
Recycle 2 3 9 3 
Other 13 11 7 1 
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Figure 38. Actions proposed by each treatment group were placed into fourteen categories. Treatment 4 subjects listed Cats 

and Oil more than the other treatment groups. 
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Focusing just on Treatment 4, categories of actions proposed were considered 

by conservation attitude (see Table 51) to see if populations that differed by attitude 

toward the environment would also mention actions of different types.  

Table 51 

Actions Listed by Treatment 4 Categorized by Conservation Attitude (Low, Pro, Very 
Pro) 

 
Category % Low % Pro % Very Pro 
Awareness 0 1 3 
Beaches 0 1 2 
Carbon 0 0 2 
Cat 33 33 28 
Consumer 11 8 12 
Education 0 2 0 
Habitat 0 1 0 
Leave Alone 0 2 0 
Oil 33 27 29 
Organizations 11 11 14 
Political 0 2 0 
Pollution 11 10 4 
Recycle 0 2 4 
Other 0 2 0 

 
The top three actions proposed were the same across all conservation attitudes: 

Cats, Oil, Organizations. Figure 39 compares the distributions within each attitude 

group.  
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Treatment 4: Top Three Actions Proposed
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Figure 39. The top three actions listed for Treatment 4 (Cat, Oil, Organizations) are 

compared across conservation attitude. They appear to be evenly distributed. 

 
Did anything during your visit today influence your ideas about conservation? 

 
 The last non-demographic question on the survey asked participants if they 

encountered anything during their visit that had influenced their ideas about 

conservation. Percentages for each treatment group can be found in Table 52 and are 

graphed in Figure 40. Note that 65% of visitors who saw the otters without 

interpretation mentioned that nothing had influenced their conservation views, while 

48% of those who saw the otters with interpretation mentioned something specific 

which they believed had affected their ideas. 
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Table 52 

Experimental Treatment Group Responses to “Did anything during your visit today 
influence your ideas about conservation?” 

 
 

% Yes, specific
% Yes, 
general % No % Already 

Treatment 2 22 19 49 10 
Treatment 3 11 14 65 11 
Treatment 4 48 17 24 11 
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Figure 40. Answers to “Did your visit influence your conservation ideas?” are shown 

by percentages within treatment groups. Treatment 4 had the highest number of ‘Yes, 

specific’ responses and Treatment 3 had the largest number of those who responded 

‘No.’ 

Looking more closely at participants who mentioned something specific 

altering or adding to their conservation views, twenty-six visitors to the Hatfield 

Marine Science Center, or 29% of the Treatment 2 population, referenced specific 
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things they had experienced or encountered. Specific items or exhibit elements 

mentioned included discussion of otter ranges (six), daily actions listed on the paper 

sign exhibited specifically for this research (four), an overarching desire to preserve 

otter populations (four), the balance and fragility of ecosystems (three), the Siletz 

Indian tribe (two), the otter pelt on display (two), and one person promised to be more 

involved in beach clean-up because of the Hatfield-hosted Flotsam Fest. This was the 

only treatment group whose participants mentioned ecosystem balance or tactile 

exhibit elements. 

Only 14%, or 12 people, of Treatment 3 mentioned something specific 

influencing their ideas. Two subjects spoke of the aquarium’s snowy plover exhibit, 

one mentioned the South Beach trash exhibit, one mentioned an enthusiastic volunteer, 

one person referred to “these incredible animals”, and three people thought that the 

survey itself prompted some thought. 

A much larger percentage in Treatment 4 (58%) mentioned something specific 

encountered during their visit. Of those 56 responses, 55 (or 98%) mentioned the 

interpretation heard during the feeding session. They either wrote about cats, other 

individual factoids found in the interpretive script, or made explicit mention of the 

actual presentation.  The other specific response that was not narration-related was that 

“seeing marine life up close makes conservation personal.” It appears as though 

interpretation and the viewing of live animals can both be effective at communicating 

conservation messages though witnessed, at least in this study, at very difference 

frequencies. 
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Conclusion 

Analysis of the 484 surveys collected from the four treatment groups was done 

in a quantitative manner using both parametric and nonparametric methods. Responses 

to the statement ‘I enjoy spending time watching sea otters’ found that Treatment 1 

had significantly lower responses than the experimental treatment groups, those who 

saw otters were slightly more likely to express a stronger pleasure in watching otters 

than those who did not see otters, and females more strongly enjoy watching the 

animals, though this difference is not found within treatment groups. No statistical 

difference was found between those with varying conservation attitudes.  

Treatment 1 also had lower values in response to the statement ‘I believe sea 

otters are worth saving’, though their mean and median are still extremely high. Those 

who saw otters were slightly more likely to believe otter populations were worth 

saving as were females when compared to males, though this difference was again not 

found within treatment groups. Those with a Very Pro conservation attitude were more 

likely to ‘strongly agree’ than Pro subjects, whose values in turn were higher than 

those with a Low attitude. Differences between Pro and Very Pro subjects were only 

seen in Treatment 4. 

Those who heard the interpretive talk (Treatment 4) were less likely to indicate 

that they ‘Don’t know’ if otters still face threats today. Both Treatment 2 and 

Treatment 4 had statistically larger values than the control group. Gender was not 

found to cause a difference within treatment groups, and those with a Low 
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conservation attitude were indeed lower on the continuum than those with Pro and 

Very Pro attitudes.  

Treatment 4 again had the least amount of respondents utilize the ‘Don’t 

know’ option when asked if their daily actions affect sea otter populations. Treatments 

1 and 4 more strongly believed this to be true than both Treatments 2 and 3. Gender 

differences were seen within three treatment groups, Hatfield visitors excluded. All 

attitude categories were found to be statistically different from each other (Very Pro > 

Pro > Low). To see whether the interpretive program, and not demographic factors, 

was responsible for the increase, Very Pro groups in both Treatment 3 and Treatment 

4 were compared to each other along gender lines. No differences were found between 

the four groups. The same was performed for those with slightly weaker conservation 

convictions and this time, differences were seen. Treatment 4 females with a Pro 

conservation attitude, while not different from their male counterparts, had 

increasingly higher values than both Treatment 3 Pro genders. 

Treatment 4 subjects were again the least likely to indicate that they ‘Don’t 

know’ if there are things they can do to help sea otters. Treatment 4 subjects more 

strongly agreed with this statement than did Treatments 2 and 3. Females as a whole 

believed there are things to do more so than males, though this was only found to be 

statistically different within the Corvallis treatment group. Low conservation attitudes 

across the entire sample were again significantly lower than both Pro and Very Pro, 

both of whom were statistically similar. To tease out the effects of interpretation Pro 

conservation subjects in Treatments 3 and 4 were compared to each other by gender 
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and no statistical differences were found between the four populations. This was also 

the case for aquarium visitors with Very Pro conservation attitudes.  

The number of words used to describe sea otters did not vary by treatment 

group, though the type of words used were quite different. Treatment 3 subjects used 

almost twice the number of affective words than those in other treatment groups. After 

hearing the interpretive program, Treatment 4 participants used a statistically 

significant larger number of factual words to describe the animals than Treatment 3. 

Did the interpretive talk serve to replace affective descriptions with scientific content? 

When asked how sea otters differ from other marine mammals, Treatment 4 

mentioned the talk ‘markers’ of fur or the lack of blubber at a significant increase over 

both treatments 1 and 3. Treatment 2 was not included in this analysis. 

Both Treatment 2 (80%) and Treatment 4 (81%) have large percentages of 

subjects who correctly know that the hunting of sea otters for pelts decimated their 

populations.  

Those who heard the interpretive talk listed more actions to help sea otters than 

the other treatment groups. Females also listed more, though this was not found to 

differ within treatment groups. Conservation attitudes varied among all three groups 

(Very Pro > Pro > Low) as a general population, and in most of the treatment groups 

as well. Just comparing aquarium visitors, those in Treatment 4 with both Pro and 

Very Pro conservation attitudes listed more actions than their Treatment 3 

counterparts. Treatment 4 was also able to list more specific actions than the study’s 

other participants. Of those actions, 30% were related to Toxoplasma.  
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Almost half of the Treatment 4 participants pointed to something specific, 

mostly the researcher’s talk, as places where they had encountered a conservation 

message during their visit. Only 11% of Treatment 3 visitors and 22% at Hatfield 

pointed to something specific. The interpretive talk clearly communicated a 

conservation message to its intended audience. 
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FOLLOW-UP SURVEY RESULTS 

At the end of the initial survey, participants were offered the opportunity to 

take part in a follow-up survey that was conducted to determine if any “longer-term” 

knowledge, behavior, or attitude changes could be documented as a result of their 

visit. After signing an informed consent document, participants either received a paper 

survey or an e-mail with a link to the online survey a minimum of four weeks5 after 

the completion of their original survey. The response rate for the online surveys was 

62% and individual response rates by treatment group can be seen in Table 53. Of the 

twelve mailed surveys, only three were returned for a response rate of 25%. 

Table 53 

Response Rates for the Online Follow-up Survey by Treatment Group 

 
 Sent Completed Response Rate 
Treatment 1 50 28 56% 
Treatment 2 33 21 64% 
Treatment 3 44 29 66% 
Treatment 4 59 37 63% 
Total 186 115 62% 

  
All questions found on the original survey were asked again on the follow-up 

survey. Additional questions asked participants whether or not their conservation 

attitudes or behaviors had changed since their visit to either the OCA or HMSC, and 

encouraged them to explain, in their own words, why this did, or did not, occur. To aid 

the development of future aquarium programming, those in Treatment 4 received an 

                                                 
5 Dierking et al. (2004, p. 325) writes that there is “no currently agreed-upon norm for what constitutes 
long term (which in the literature varies from a week to as much as two years after an experience)..” 
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extra page of questions concerning the interpretive talk. Copies of the follow-up 

surveys for each treatment group can be found in Appendix C. 

 

Audience 

 An entirely self-selected group, the follow-up population was, as a whole, 

more highly educated, more environmentally concerned, and more heavily female. Of 

all those participating in the follow-up survey, only one person gave a response to the 

question ‘what are your general attitudes toward conservation?’ that resulted in a Low 

conservation attitude classification. 

 Looking at the entire population shown in Table 54, almost 60% of those who 

completed the follow-up survey were female. Treatment 4 has a relatively equal 

gender distribution but the other treatment groups are much more heavily female. Of 

the three participants who identified themselves as gender neutral on the initial survey, 

only one of those subjects took the follow-up survey.   

Table 54 

Follow-up Participants by Gender 

 
 Male Female Gender 

Neutral
Treatment 1 9 16 1 
Treatment 2 6 16 0 
Treatment 3 11 16 0 
Treatment 4 18 19 0 
Total 44 67 1 
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Similar to the original population, those who completed the follow-up survey 

(Table 55) were more likely to fall in the middle two age categories (26-35, 36-55) 

than the outer two (18-25, 56+). 78% of Treatment 1’s population was under the age 

of 35, while 66% of Treatment 4 participants were over the age of 36.  

Table 55 

Follow-up Participants by Age in Years  

 
 18-25 26-35 36-55 56+ 
Treatment 1 9 12 5 1 
Treatment 2 2 6 8 4 
Treatment 3 6 9 9 5 
Treatment 4 4 9 17 8 
Total 21 36 39 18 

 

 As a whole, the subject pool is an extremely well-educated group. Seen in 

Table 56, there were only 3 subjects who indicated their educational level to be that of 

either high school or technical school while 43% of the entire subject pool has done 

some graduate work.   

Table 56 

Follow-up Participants by Education Level 

 
 High School,

Technical 
Some  
College

College Graduate 
Work 

Treatment 1 0 0 6 8 
Treatment 2 1 4 9 7 
Treatment 3 0 7 10 11 
Treatment 4 2 13 12 22 
Total 3 24 37 48 
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 Participants were again questioned about their conservation attitudes and, 

depending on their response, were coded to have either a Low, Pro, or Very Pro 

conservation attitude (Table 57). Treatment 2’s population were not categorized in this 

manner because the question asking Hatfield visitors about their general attitudes 

towards conservation was mistakenly excluded from the online survey.  

While 8% of the initial survey’s population had a Low conservation attitude, 

only one individual in the follow-up population was coded in a similar manner. This 

Treatment 3 participant was labeled with a Low attitude because she wrote: “I am 

interested in helping, but to be completely honest, I'm just as selfish as most people 

and am only willing to put myself out so much.” 

The distribution of both Pro and Very Pro groups throughout the sample 

appear to be relatively evenly split. Overall, 48% of the population has a Pro 

conservation attitude and more than 51% are not only interested in conservation, but 

also actively involved. This high level of interest and involvement could introduce a 

“ceiling effect” (Hayward & Rothenburg, 2004) which occurs when one or more 

segments of the audience already have such high scores that there is little or no 

possibility that they could show a statistically significant increase attributable to the 

treatment. It is important to remember that comparisons between the initial survey and 

the follow-up survey were done on the group, not the individual level, and a large 

portion of the initial survey (46% Pro, 40% Very Pro) were also strongly in favor of 

conservation.  

Table 57 
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Follow-up Participants by Conservation Attitude (Low, Pro, Very Pro) 

 Low Pro Very Pro
Treatment 1 0 12 14 
Treatment 2 X X X 
Treatment 3 1 13 14 
Treatment 4 0 20 20 
Total 1 45 48 

 

Statistical Analysis 

For each survey question in the analysis that follows, responses were analyzed 

at the treatment group level and also segregated by gender and conservation attitude. 

Any sub-sample groupings that produced significant differences in the initial ‘post-

test’ survey were also analyzed using ‘post-post test’ data. Tables of each analysis are 

included, as are graphs depicting treatment group values. Graphs for gender and 

conservation attitude are only shown when their populations exhibit statistically 

significant differences.  

 The follow-up survey results are presented exactly like the preceding chapter. 

Question responses, analyzed in the same statistical manner as their initial survey 

counterparts, are grouped first by question type.  

 
Attitude scale 

 
The follow-up survey included the same five statements with agreement scales 

discussed in the previous section, and also asked participants to indicate how they felt 

about the following statement: ‘It is important to me to protect sea otters in the wild.’ 

Analysis of these questions was done in the exact same manner as the initial surveys, 
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first using a Kruskal-Wallis nonparametric test that indicated whether at least one 

group median varied significantly from at least one other. If the generated p-value was 

small enough (< .05) to reject the null hypothesis that the medians were equal, the 

researcher then individually compared each group to every other group using a 

Wilcoxon rank-sum test. ‘Don’t know’ responses were counted and tabled if 

applicable. 

 
I enjoy spending time watching sea otters. 

 
 Unlike the original population where Treatment 1 was found to have a 

significantly lower median, a Kruskal-Wallis test compared the median responses of 

each treatment group and did not find them to be statistically different (H=3.41, p-

value=.3317). Results can be found in both Table 58 and Figure 41. 

Table 58 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “I enjoy spending time watching sea otters.” 

 n Mean Median SD 
Treatment 1 26 7.42 9.0 2.74 
Treatment 2 20 7.70 9.0 2.75 
Treatment 3 29 8.58 9.0 0.87 
Treatment 4 39 8.0 9.0 1.77 
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Figure 41. Attitude value responses by treatment group to “I enjoy spending time 

watching sea otters.” Differences were not seen between groups. 

Those who saw otters (Treatments 3 and 4) and those who did not (Treatments 

1 and 2) were found in the initial survey to have statistically different medians. This 

was not the case in the follow-up survey; group medians, shown in Table 59, were 

found to be statistically similar (one-sided p-value=.2187). 

Table 59 

Sample Size, Mean, Median, and Standard Deviation for ‘With Otters’ and ‘Without 
Otters’ Viewing Groups to “I enjoy spending time watching sea otters.” 

 
 n Mean Median SD 
Without Otters 46 7.54 9.0 2.72 
With Otters 68 8.25 9.0 1.48 

 
The initial survey also uncovered a difference in values along gender lines; this 

was not the case amongst follow-up survey participants. A Wilcoxon rank-sum test 

(one-sided p-value .1225) found no reason to reject the null hypothesis of equal group 

medians. Statistics for gendered responses are shown in Table 60. 

Table 60 
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Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “I 
enjoy spending time watching sea otters.” 

 
 n Mean Median SD 
Males 46 8.13 9.0 1.26
Females 67 7.97 9.0 2.33

 
Compartmentalizing the data by conservation attitudes did not reveal a 

difference in group medians for the initial survey; in fact, all medians for every 

conservation attitude was a 9.0. The same is also true for the follow-up population. 

There is no reason to think that group medians are significantly different (Kruskal-

Wallis H=.5887, p-value=.745) and all groups, regardless of attitude, have a median of 

9.0. Response summaries are shown in Table 61. 

Table 61 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “I enjoy spending time watching sea otters.” 

 

 n Mean Median SD 
Low 1 9.0 9.0 N/A
Pro 45 8.02 9.0 1.85
Very Pro 48 8.02 9.0 2.05

 
Notice that the Low conservation attitude group has only one member. This 

Treatment 3 participant was placed in the Low category because, when asked her 

general attitude towards conservation, she replied “I am interested in helping, but to be 

completely honest, I'm just as selfish as most people and am only willing to put myself 

out so much.” Because there is a sample size of one, standard deviations cannot be 

calculated and will never appear in descriptive tables. 
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I believe sea otter populations are worth saving. 

 
 Rank-sum analysis on initial survey populations found Treatment 1 to have 

significantly lower values than the other treatment groups. This same pattern was not 

visible amongst follow-up respondents; responses amongst treatment groups are 

shown in Table 62 and graphed in Figure 42. A Kruskal-Wallis p-value of .3666 

(H=3.167) did not allow the researcher to reject the null hypothesis that the difference 

between group medians was zero. 

Table 62 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “I believe sea otter populations are worth saving.” 

 

 n Mean Median SD 
Treatment 1 26 8.19 9.0 2.48 
Treatment 2 20 7.90 9.0 2.79 
Treatment 3 29 8.93 9.0 .26 
Treatment 4 39 8.41 9.0 1.62 
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Figure 42. Attitude value responses by treatment group to “I believe sea otter 

populations are worth saving.” No differences were seen between groups. 

 Dividing the initial population by whether or not participants had viewed live 

animals before they completed their survey revealed that those who had seen were 

more likely to believe that sea otter populations were worth saving. A similar analysis 

run with follow-up participants revealed no statistical difference between the two 

groups. Population statistics can be found in Table 63. 

Table 63 

Sample Size, Mean, Median, and Standard Deviation for ‘With Otters’ and ‘Without 
Otters’ Viewing Group  to “I believe sea otter populations are worth saving.” 

 
 n Mean Median SD 
With Otters 68 8.63 9.0 1.26 
Without Otters 46 8.07 9.0 2.59 

 
Analysis of the larger, initial population found that females had a statistically 

higher median value than males when asked how strongly they felt sea otter 

populations were worth saving. This difference was not found in the smaller, self-
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selected follow-up population whose results are presented as Table 64; a rank-sum test 

(one-sided p-value=.3666) found the two populations to be statistically similar. 

Table 64 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “I 
believe sea otter populations are worth saving.” 

 
 n Mean Median SD 
Males 46 8.71 9.0 .69 
Females 67 8.31 9.0 2.20

 
 Analyzed by conservation attitude, initial analysis revealed differences 

between medians of all the groups. The exact same tests were performed on the 

follow-up samples (see Table 65) and a Kruskal-Wallis test revealed there to be no 

reason (H=2.7251, p-value=.256) to reject the null hypothesis. 

Table 65 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “I believe sea otter populations are worth saving.” 

 
 n Mean Median SD 
Low 1 9.0 9.0 N/A
Pro 45 8.42 9.0 1.56
Very Pro 48 8.58 9.0 1.82

 
 
Sea otter populations still face threats today. 

 
 This question featured a ‘Don’t know’ option in addition to the agreement 

scale. Figure 43 graphically displays these percentages within their respective 

treatment groups. In initial populations Treatment 4 was found to consistently have the 

lowest number of ‘Don’t know’ responses but this is no longer the case: none of the 
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Treatment 2 (n= 22) follow-up population ever utilized the survey’s ‘Don’t know’ 

option. 

 

Threats Today: % of Don't Know Responses
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Figure 43. Percentage of responses within follow-up treatment groups that answered 

‘Don’t Know’ to “Sea otters still face threats today.” None of Treatment 2’s 

population responded in this manner, and Treatment 4 has the second lowest numbers. 

 
 During analysis of the initial survey, Treatment 4’s population more strongly 

believed otters still face threats when compared to Treatment 1 and Treatment 3; 

Treatment 2’s median was also statistically higher than Treatment 1. This is not the 

case with the follow-up population. A Kruskal-Wallis test (H=.5835, p-value=.9002) 

did not give the researcher any reason to reject the null hypothesis; Table 65 and 

Figure 44 display these non-statistically significant differences between groups. 
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Table 65 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “Sea otters still face threats today.” 

 
 n Mean Median SD 
Treatment 1 22 7.77 9.0 2.64 
Treatment 2 20 7.5 9.0 2.70 
Treatment 3 26 8.27 9.0 1.22 
Treatment 4 37 7.86 9.0 2.10 
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Figure 44. Attitude value responses by follow-up treatment groups to “Sea otters still 

face threats today.” No differences were seen between the groups. 

 
 Unlike the initial survey population, gender (Table 67) was not found to be a 

potential influence on the response to this question (one-sided p-value=.3924).  

Table 67 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to 
“Sea otters still face threats today.” 

 
 n Mean Median SD 
Males 43 8.07 9.0 1.67
Females 61 7.86 9.0 2.26
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 The analysis of this question on the initial survey revealed that those with a 

Low conservation attitude do not believe that otters still face threats as strongly as the 

other two more conservation-minded groups do. In terms of the follow-up survey, the 

one participant with a Low conservation attitude circled ‘Don’t know’ on this question 

and was not included in this analysis. Groups were thus reduced to only Pro and Very 

Pro considerations (see Table 68, Figure 45) and a Wilcoxon rank-sum test found that 

the two group medians varied significantly (one-sided p-value=.0002).  

Table 68 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Pro, Very Pro) to “Sea otters still face threats today.” 

 
 n Mean Median SD Different from… 
Pro 59 7.44 8.0 2.14 Very Pro 
Very Pro 46 8.37 9.0 1.82 Pro 
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Figure 45. Attitude value responses are graphed by follow-up conservation attitude to 

“Sea otters still face threats today.” Those with a Very Pro attitude believe more 

strongly that sea otters still face threats than those with a Pro conservation attitude. 

 
 Since the median number of threats was shown to differ when the entire 

sample was divided by conservation attitude, the researcher was curious as to whether 

differences (as seen in Table 69 and Figure 46) would also be significant when 

comparing treatment group sub-samples to each other. Treatment 4 Pro had 

significantly lower values than Treatment 3 Very Pro (two-sided p-value=.0264) 

which was larger than Treatment 1 Pro (two-sided p-value=.0279). Treatment 4 Pro 

also had higher values than Treatment 1 Pro (two-sided p-value=.0169). Within 

Treatment 4, Pro subjects had a much lower median than Very Pro (two-sided p-

value=.0179). 
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Table 69 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Conservation Attitude (Pro, Very Pro) to “Sea otters still face threats today.” 

 
 n Mean Median SD Different from… 
Treatment 1 Pro 29 7.38 8.0 2.35 T3 Very Pro, T4 Very Pro
Treatment 1 Very Pro 12 8.08 9.0 2.61  
Treatment 3 Pro 11 7.73 9.0 1.56  
Treatment 3 Very Pro 14 8.64 9.0 .74 T1 Pro, T4 Pro 
Treatment 4 Pro 19 7.37 8.0 2.19 T3 Very Pro, T4 Very Pro
Treatment 4 Very Pro 20 8.35 9.0 1.84 T1 Pro, T4 Pro 
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Figure 46. Attitude value responses to “Sea otters still face threats today” categorized 

by treatment and conservation attitude. Treatment 3 Very Pro and Treatment 4 Very 

Pro participants believe more strongly that this is the case than Treatments 1 and 3 Pro 

subjects. 

My daily actions affect sea otters. 

 
 This question presented participants with the option of answering ‘Don’t 

know’. Percentages of ‘Don’t know’ responses by treatment are included in Figure 47. 
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Figure 47. Percentage of respondents within follow-up treatment groups who 

responded ‘Don’t Know’ to “My daily actions affect sea otters.” No one in Treatment 

2 responded in this fashion. 

 
 The initial post-test revealed several groups with varying medians. Again, this 

was not found to be the case amongst those who completed the follow-up survey (see 

Table 70, Figure 48). A .3413 p-value (Kruskal-Wallis H=3.34) does not allow the 

researcher to reject the null hypothesis that the difference between group medians is 

zero. 

Table 70 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “My daily actions affect sea otters.” 

 
 n Mean Median SD 
Treatment 1 24 5.75 6.0 2.74 
Treatment 2 20 6.65 7.0 2.62 
Treatment 3 21 6.24 7.0 2.32 
Treatment 4 38 6.88 7.75 2.42 
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Figure 48. Attitude value responses by follow-up treatment groups to “My daily 

actions affect sea otters.” No differences are seen between the groups. 

 
 Initial analysis revealed statistically distinct populations divided by gender 

lines for the entire sample pool, and also found that, with the exception of Treatment 

2, males and females varied statistically from each other within treatment groups. This 

is not the case for the follow-up survey (results shown in Table 71). A Wilcoxon rank-

sum (one-sided p-value=.3413) does not find any statistical difference in group 

medians. 

Table 71 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “My 
daily actions affect sea otters.” 

 
 n Mean Median SD 
Males 43 6.29 7.0 2.45
Females 59 6.66 7.0 2.46
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 Initial analysis of the larger population revealed that all three conservation 

attitude levels had medians that were significantly different from each other. The same 

is also the case in the follow-up population. Not including the Low attitude because it 

is a one-person sample, further investigation revealed that Pro and Very Pro groups 

differed significantly (two-sided p-value=.0083) in their beliefs that their daily actions 

affect otter populations (Table 72, Figure 49). 

Table 72 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “My daily actions affect sea otters.” 

 
 n Mean Median SD Different from… 
Low 1 2.0 2.0 N/A  
Pro 41 5.91 6.0 2.12 Very Pro 
Very Pro 41 7.02 8.0 2.60 Pro 
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Figure 49. Attitude value responses on a scale of zero to nine given by conservation 

attitude to “My daily actions affect sea otters.” Those with a Very Pro conservation 

attitude more strongly believed this statement than those with a Pro conservation 

attitude. 
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 Separated further by conservation attitude within treatment groups, a Kruskal-

Wallis p-value of .0251 (H=12.826) indicates that at least one of the group medians 

differs from at least one other. Group means, medians, and standard deviations are 

shown in Table 73 and graphed in Figure 50. Treatment 4 Very Pro subjects were 

adamant that their daily actions did indeed affect sea otters and they were found 

significantly further to the right-hand side of the scale than Treatment 1 Pro (two-sided 

p-value=.0042), Treatment 3 Pro (two-sided p-value=.0235), and Treatment 3 Very 

Pro (two-sided p-value=.0393), as well as their narration counterparts Treatment 4 Pro 

(two-sided p-value=.0064). It might have been easier to say that only Treatment 1 

Very Pro did NOT differ from Treatment 4 Very Pro. Differences within treatment 

groups other than Treatment 4 were not statistically significant. 

Table 73 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Conservation Attitude  to “My daily actions affect sea otters.” 

 
 n Mean Median SD Different from… 
Treatment 1 Pro 12 5.25 5.5 2.38 T4 Very Pro 
Treatment 1 Very Pro 12 6.33 7.0 2.93  
Treatment 3 Pro 10 6.40 6.5 1.71 T4 Very Pro 
Treatment 3 Very Pro 9 6.22 7.0 2.64 T4 Very Pro 
Treatment 4 Pro 19 6.08 6.0 2.14 T4 Very Pro 
Treatment 4 Very Pro 20 7.8 9.0 2.26 T1 Pro, T3 Pro, 

T3 Very Pro, T4 Pro

 



 124
 

2 5 8
ATTITUDE VALUE

TREATMENT 1 PRO

TREATMENT 1 VERY PRO

TREATMENT 3 PRO

TREATMENT 3 VERY PRO

TREATMENT 4 PRO

TREATMENT 4 VERY PRO

C
O

N
S

E
R

V
A

TI
O

N
 A

TT
IT

U
D

E
 B

Y
 T

R
E

AT
M

E
N

T 
G

R
O

U
P

 
Figure 50. Attitude value responses are categorized by treatment group and 

conservation attitude for “My daily actions affect sea otters.” Treatment 4 Very Pro 

subjects are more likely to strongly agree with this statement than most other groups. 

 
There are things I can do to help sea otters. 

 
This was another question where the scaled line was presented along with a 

‘Don’t know’ option; percentages are graphically displayed in Figure 51. Identical to 

the rest of the questions, Treatment 2 did not have any respondents answer ‘Don’t 

know’ and Treatment 4 had the lowest percentage of all the remaining treatment 

groups. 
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Figure 51. Percentages of ‘Don’t Know’ responses by follow-up treatment groups to 

“There are things I can do to help sea otters.” Treatment 2 again had no subjects utilize 

this response option. 

Initial survey analysis found that Treatment 1’s median was significantly 

different from every other group, and there was also a statistical difference between 

how strongly Treatment 3 and Treatment 4 believed they could do things that would 

help sea otters. In the case of the follow-up survey however, no differences were 

found between any of the treatment medians (Kruskal-Wallis H=4.832, p-

value=.1845). Summary statistics for treatment groups can be found in Table 74; a 

graphical display of this same information can be found in Figure 52. 
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Table 74 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “There are things I can do to help sea otters.” 

 
 n Mean Median SD 
Treatment 1 24 6.46 7.0 2.36 
Treatment 2 20 6.85 7.0 2.39 
Treatment 3 24 7.46 8.5 2.19 
Treatment 4 37 7.40 9.0 2.11 
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Figure 52. Attitude responses on a scale of zero to nine by follow-up treatment groups 

to the question “There are things I can do to help sea otters.” No differences can be 

seen between treatment groups. 

Analysis of the larger population that completed the initial survey showed 

there to be a difference in the way males and females answered this question, 

especially amongst those surveyed in Corvallis. There is no reason however, to 

suspect the same pattern is present in the follow-up population; a Wilcoxon rank-sum 
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test (one-sided p-value=.5328) gives no evidence to allow the researcher to reject the 

null hypothesis that group medians, as shown in Table 75, are equal.  

Table 75 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to 
“There are things I can do to help sea otters.” 

 

 n Mean Median SD 
Males 45 7.27 7.0 1.96
Females 59 7.08 8.0 2.29

 
 Initial survey analysis of responses to the statement ‘there are things I can do 

to help sea otters’ revealed differences between Low participants and those in Pro and 

Very Pro groups. Analysis of the follow-up population (see Table 76 and Figure 53) 

reveals significant differences between Pro and Very Pro groups (one-sided p-

value=.0012) with Very Pro having both a larger mean and median. The Low data was 

not used in the rank-sum test because of its small sample size. 

Table 76 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “There are things I can do to help sea otters.” 

 
 n Mean Median SD Different from… 

Low 1 7.0 7.0 N/A  
Pro 39 6.64 7.0 2.17 Very Pro 

Very Pro 43 7.76 9.0 2.09 Pro 
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Figure 53. Attitude value responses to “There are things I can to help sea otters” by 

follow-up conservation attitude. Those with a Very Pro conservation attitude more 

strongly agree with this statement than those with a Pro conservation attitude. 

 
 Individual rank-sum tests comparing every group to every other group revealed 

that Treatment 3 Very Pro and Treatment 4 Very Pro, though similar to each other, 

had significantly larger values than the rest of the groups. Table 77 and Figure 54 

display group statistics.  
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Table 77 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
by Conservation Attitude (Pro, Very Pro)  to “There are things I can do to help sea 
otters.” 

 

 n Mean Median SD Different from… 
Treatment 1 Pro 11 6.27 7.0 2.10 T3 Very Pro, T4 Very Pro 

Treatment 1 Very 
Pro 

13 6.62 7.0 2.63 T3 Very Pro, T4 Very Pro 

Treatment 3 Pro 10 6.20 7.0 2.66 T3 Very Pro, T4 Very Pro 
Treatment 3 Very 

Pro 
12 8.42 9.0 1.24 T1 Pro, T1 Very Pro, T3 Pro, T4 

Pro 
Treatment 4 Pro 18 7.1 7.50 1.94 T3 Very Pro, T4 Very Pro 

Treatment 4 Very 
Pro 

18 8.17 9.0 7.98 T1 Pro, T1 Very Pro, T3 Pro, T4 
Pro 
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Figure 54. Attitude value responses to the statement “There are things I can do to help 

sea otters” are categorized by treatment group and conservation attitude. Aquarium 

visitors (Treatments 3 and 4) with Very Pro conservation attitudes have larger values 

than the remaining groups. 
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It is important to me to protect otters in the wild. 

 
 This question was asked to follow-up participants but not to the original group; 

response data can be found in Table 78 and graphically displayed as Figure 55. A 

Kruskal-Wallis analysis of this question did not reveal any differences between 

treatment group medians (H=2.056, p-value=.5609). 

Table 78 

Sample Size, Mean, Median, and Standard Deviation for Treatment Group Responses 
to “It is important to me to protect otters in the wild.” 

 
 n Mean Median SD 
Treatment 1 26 7.96 9.0 2.52 
Treatment 2 20 7.90 9.0 2.79 
Treatment 3 29 8.79 9.0 0.56 
Treatment 4 39 8.36 9.0 1.58 
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Figure 55. Attitude value responses by follow-up treatment groups to “It is important 

to me to protect otters in the wild.” No differences can be seen between groups. 
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 A two-sample rank-sum test was performed on male and female responses (see 

Table 79) to this statement. No significant differences were found between the two 

populations (two-sided p-value=.2674). 

Table 79 

Sample Size, Mean, Median, and Standard Deviation for Responses by Gender to “It 
is important to me to protect otters in the wild.” 

 

 n Mean Median SD 
Males 46 8.56 9.0 .72 
Females 67 8.24 9.2 2.23

  
 Analyzed after dividing the entire follow-up survey population by conservation 

attitude, the Kruskal-Wallis nonparametric test gave the researcher no reason to reject 

the null hypothesis that the difference between group medians was zero (H=3.04, p-

value=.2183). Summary statistics for this analysis can be found in Table 80. 

Table 80 

Sample Size, Mean, Median, and Standard Deviation for Responses by Conservation 
Attitude (Low, Pro, Very Pro) to “It is important to me to protect otters in the wild.” 

 

 n Mean Median SD 
Low 1 9.0 9.0 N/A
Pro 45 8.29 9.0 1.59
Very Pro 48 8.48 9.0 1.84

  
 
 This question was added to the follow-up survey because the researcher was 

curious as to whether responses to this question would vary amongst different 

populations and perhaps serve as a more discriminatory statement than the ones 

originally asked. Analysis reveals that responses to this question do not differ amongst 
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treatment group, gender, or conservation attitude. This does not mean, however, that 

this question should be declared completely unusable… at least yet. Many of the 

Likert-esque questions that displayed statistical differences when analyzed by 

treatment group, gender, or conservation attitude on the initial survey were later found 

to be relatively similar on the follow-up survey, possibly because the follow-up 

population was entirely self-selected. It would be interesting to see if responses to this 

question would have differed had it been posed to the initial post-test population.  

 

Open-Ended Responses 

 
What words would you use to describe sea otters? 

 Answers were first coded for the number of words subjects provided to 

describe sea otters. Because the number of words is on an equal interval scale, 

parametric tests were used to analyze the data. A one-way analysis of variance 

(ANOVA) indicated that there was no reason to reject the null hypothesis (p-

value=.499) that the group means were similar. This was also the case when initial 

survey participants were analyzed. Statistical summaries can be found as Table 81 and 

displayed graphically as Figure 56.  
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Table 81 

Sample Size, Mean, Median, and Standard Deviation of Follow-up Treatment Group 
Responses by Number of Words Used to Describe Sea Otters 

 
 n Mean Median SD 
Treatment 1 27 2.93 3.0 1.19 
Treatment 2 22 3.14 3.0 1.42 
Treatment 3 31 2.87 2.0 1.88 
Treatment 4 42 2.57 3.0 1.42 
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Figure 56. Number of words used to describe sea otters are displayed by follow-up 

treatment groups. No differences can be seen between the groups. 

 
 The analysis of the initial survey concerning the number of words subjects 

used to describe sea otters revealed a statistically significant difference between males 

and females. A gender analysis for the follow-up survey did not reveal a significant 

difference between the two groups (one-sided p-value=.2822). Statistical summaries 

are included as Table 82. 
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Table 82 

Sample Size, Mean, Median, and Standard Deviation of Follow-up Responses by 
Gender for Number of Words Used to Describe Sea Otters 

 
 n Mean Median SD 
Male 46 2.38 3.0 1.43
Female 67 2.93 3.0 1.56

 
 

An analysis was performed comparing those who had seen otters on the day 

they completed their initial survey with those who had not. Treatments 1 and 2 

combined to form the ‘without’ group, and Treatments 3 and 4 comprised the ‘with’. 

A one-sided p-value of .9008 revealed that there was no statistical difference between 

the means of both groups. The same result was also found for initial survey 

respondents. 

Comparison of affective and factual responses 

 In addition to counting the frequency, each individual response or phrase was 

also coded as being either affective or factual. Of the 326 responses, 257 (79%) of 

those were classified as affective responses and 69 were scientific or factual. This 

calculates to a 3.72:1, affective to factual ratio for the entire follow-up survey 

population. Analyzed by gender, males had a 4.25:1 ratio and females displayed a 

3.5:1 ratio. Those who had viewed otters (5.38:1) had larger numbers of affective 

descriptions than those who had not seen live animals (2.53:1). For the most part, 

follow-up ratios (displayed in Table XX) are similar to those seen in the initial survey. 

Treatment 3’s ratios are still larger than the other treatments, but by no longer such a 
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large magnitude. Treatment 2’s ratio, originally a 4.24:1, is almost halved among its 

follow-up survey respondents (1.87:1).   

Table 83 

Affective:Factual Word Description Ratios for Follow-Up Treatment Groups by 
Gender 

 A : F ratio  A : F ratio 
Treatment 1 3.35 : 1 T1 Males 6.75 : 1 
  T1 Females 2.5 : 1 
Treatment 2 1.87 : 1 T2 Males 1.5 : 1 
  T2 Females 2 : 1 
Treatment 3 6.17 : 1 T3 Males 5.8 : 1 
  T3 Females 6.43 : 1 
Treatment 4 4.82 : 1 T4 Males 4.11 : 1 
  T4 Females 5.63 : 1 

 
One component of the initial survey compared Treatments 3 and 4 to see if the 

interpretive talk might have contributed to an increase in the percentage of factual 

descriptions of otters. It did; Treatment 4 participants listed almost double the amount 

of factual information in their descriptions than other aquarium visitors who had not 

heard the interpretive talk. For the same groups’ follow-up surveys, there is a slightly 

larger percentage of factual descriptions for Treatment 4 (17%), but its difference 

compared to Treatment 3 (14%) is no longer significant (χ2=.4464, p-value=.504).  

 
 
Why were populations so drastically reduced in the past? 

 
A Chi-square test was used to see if there were significant differences between 

the percentage of correct answers amongst the control group (Treatment 1) when 

compared to the experimental groups. Since there was only one degree of freedom, the 

 



 136
 

Yates correction for continuity was included in the calculations. Each of the 

experimental groups had a statistically higher percentage of participants who knew 

why populations were reduced than Treatment 1 (Table 84). A further investigation 

revealed that there was not a significant difference between aquarium visitors who 

received the interpretive presentation (χ2=.289, p-value=.5909) when compared to 

those who did not. 

Table 84 

Chi-Square Analysis Table for Follow-up Treatment Group ‘Talk Correct’ Answers to 
“Why were populations so drastically reduced in the past?” 

 
 % of control 

correct 
% of experiment 

correct χ2 df p Significant? 
Treatment 
2 54 84 16.116 1 .0001 

Yes, 
increase 

Treatment 
3 54 70 4.449 1 .0349 

Yes, 
increase 

Treatment 
4 54 75 7.782 1 .0053 

Yes, 
increase 

 
  

For each treatment group, correct answers were compared between their initial 

and follow-up survey populations. A larger percentage of Treatment 3 follow-up 

survey takers answered correctly than did the original Treatment 3 population. All 

other treatment groups showed no significant differences between the two survey 

populations (Table 85). 
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Table 85 

Chi-Square Analysis Table Comparison of Both Survey Populations to ‘Talk Correct’ 
Answers to “Why were populations so drastically reduced in the past?” 

 
 % of original 

who 
answered 
correctly 

% of FU survey 
who 

answered 
correctly χ2 df p Significant? 

Treatment 
1 

52 54 .043 1 .8357 No 

Treatment 
2 

80 84 .153 1 .6957 No 

Treatment 
3 

47 70 10.771 1 .001 Yes, 
increase 

Treatment 
4 

81 75 .373 1 .5414 No 

 
 
 

How do sea otters differ from other marine mammals? 

 
Just like the initial data, if the response to the question “how do sea otters 

differ from other marine mammals?’” was related either to the presence of fur or a 

lack of blubber, it was coded as ‘talk correct.’ If the participant listed another reason 

besides the two previously mentioned it was coded as ‘talk incorrect’ even though 

their answer might be scientifically true. Though not offered a researcher-provided 

‘Don’t know’ option, several participants indicated their lack of knowledge on the 

subject by writing either ‘I don’t know’ or drawing a question mark on the lines 

provided. For reference purposes, data from the original sample is shown as well in 

Table 86. 
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Table 86 

Comparison Table Showing Both Survey’s ‘Don’t Know’ Responses by Treatment 
Group to “How do sea otters differ from other marine mammals?” 

 
 # of original 

DK responses
% within 
Treatment

# of FU 
DK responses 

% within 
treatment 

Treatment 1 25 21% 4 15% 
Treatment 2 N/A N/A 4 24% 
Treatment 3 18 15% 7 28% 
Treatment 4 5 4% 9 24% 

 
The Chi-Square test was used to see if there was a significant difference 

between control and experimental groups and their ability to answer the question 

correctly. Treatment 1 was again used as the control group and its percentage of 

respondents who answered correctly (23%) served as the expected value. When 

analyzed, all groups had statistically different percentages when compared to 

Treatment 1; Treatment 2 and Treatment 4’s populations had more correct answers, 

while Treatment 3 had fewer correct answers than the control group (Table 87). 

Table 87 

Chi-Square Analysis Table for Follow-up Treatment Group ‘Talk Correct’ Responses 
to “How do sea otters differ from other marine mammals?” 

 
 % of control 

with 
correct 
answers 

% of experiment 
with 

correct answers χ2 df p Significant? 
Treatment 
2 

23 35 5.750 1 .0165 Yes, 
increase 

Treatment 
3 

23 12 4.793 1 .0286 Yes, 
decrease 

Treatment 
4 

23 41 13.315 1 .0003 Yes, 
increase 
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 Additional calculations were done comparing original survey participants to 

those who volunteered to complete a follow-up survey; results are seen in Table 88. 

Treatment 2 was not included in this comparison because not all initial surveys 

distributed at the Hatfield Marine Science Center contained this question. Findings 

indicate that follow-up surveys for both Treatment 1 and Treatment 4 populations had 

statistically significant percentages between surveys (Table 88).  

 While Treatment 1 follow-up participants had a larger percentage correct than 

their original survey counterparts, fewer Treatment 4 follow-up participants answered 

the question correctly than their initial population. More Treatment 4 participants 

answered this question correctly than the other groups, but the difference between 

them is no longer as large as it once was. Remember though, that survey respondents 

are not paired as individuals but rather analyzed as a group for all analyses. 

Table 88 

Chi-Square Analysis Table Comparing Treatment Groups Between Surveys for ‘Talk 
Correct’ Answers to “How do sea otters differ from other marine mammals?” 

 
 % of original 

who 
answered 
correctly 

% of FU who 
answered 
correctly χ2 df p Significant? 

Treatment 
1 

12 23 9.188 1 .0024 Yes, increase

Treatment 
3 

12 12 .021 1 .8848 No 

Treatment 
4 

72 41 12.920 1 .0003 Yes, 
decrease 
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Comparison of affective and factual responses 

 
All responses (not including non-answers and ‘Don’t know’) that were 

distinguished as ‘talk incorrect’ were further coded as either affective or factual in 

nature. Both ‘talk incorrect’ answers for Treatments 1 and 4 were based entirely in the 

scientific realm. Table 89 compares affective to factual ratios for each treatment group 

for each survey. Treatment 2 did not have this question on all of its original surveys 

and does not have an initial ratio for comparison purposes. Again Treatment 3 shows 

the largest ratio. 

Table 89 

Comparison Chart for Both Surveys’ Affective:Factual Ratios for “How do sea otters 
differ from other marine mammals?” 

 
 Initial  

A : F ratio
Follow-up 
A : F ratio 

Treatment 1 .44 : 1 all factual (15) 
Treatment 2 X .17 : 1 
Treatment 3 1.2 : 1 .44 : 1 
Treatment 4 .53 : 1 all factual (11) 

  
 
 
What actions can you take to help sea otter populations? 

 
Just like the original survey, participants were asked what actions they could 

take to help sea otter populations. Several participants indicated that they ‘didn’t 

know’ or ‘weren’t sure’ what actions they could take. Percentages of ‘Don’t know’ 

answers within treatment groups can be found in Figure 57. Those who received oral 

interpretation at the aquarium had the lowest percentage of ‘Don’t know’ responses. 
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Actions to Take: Don't Know Responses
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Figure 57. Percentages of follow-up participants by treatment group who answered 

‘Don’t Know’ when asked what actions they can take to help sea otters. Treatment 4 

has the lowest number of participants who answered in this fashion. 

 
Responses were first coded for the number of actions proposed by each 

individual with descriptive statistics shown in Table 90. An ANOVA test delivered a 

p-value of .2345 which did not allow the researcher to reject the null hypothesis that 

group means were equal. This is a different result from the original survey where 

Treatment 4 had a statistically larger mean than the other treatments. Follow-up 

responses can be found in Table 90 and Figure 58. 

Table 90 

Sample Size, Mean, Median, and Standard Deviation of Follow-up Treatment Group 
Number of Actions Listed 

 
 n Mean Median SD
Treatment 1 22 1.68 1.50 .78
Treatment 2 15 2.07 2.0 .88
Treatment 3 19 1.53 1.0 .77
Treatment 4 35 1.91 2.0 .95
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Figure 58. Number of actions proposed by follow-up treatment groups to help sea 

otters. No differences can be found between groups. 

 
 Analysis performed for the initial survey found that females suggested more 

actions than males. A two-sample t-test was run to see if this schism might also be 

present in the follow-up populations. The means for both groups were higher than the 

originally sampled population, but this time the males proposed more actions than the 

females (as seen in Table 91). A t-test, however, did not indicate that this difference 

was statistically significant (two-sided p-value=.5004). 

Table 91 

Sample Size, Mean, Median, and Standard Deviation of Number of Actions Listed by 
Follow-up Gender 

 
 n Mean Median SD
Male 38 1.87 2.0 .99
Female 53 1.74 2.0 .81
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 Statistics from the original survey discovered that those with Very Pro 

conservation attitudes tended to list more actions that could be taken to help otters; 

this difference was seen over the entire participant pool and also within every 

treatment group. For follow-up participants, however, there was no significant 

difference (one-sided p-value=.2125) between the mean values of Pro and Very Pro 

conservation groups (Table 92).  

 There are a few things to keep in mind when looking at the results for this 

particular test. The question about conservation attitudes was mistakenly excluded 

from Treatment 2 follow-up surveys so no Hatfield Marine Science Center participants 

were included in this particular analysis. In addition, there was only one person 

classified with a Low conservation attitude who participated in the follow-up survey. 

This subject belonged to Treatment 3 and she was “not really too sure” what actions 

could be taken to help sea otter populations. For this question then, there are only two 

attitude groups in three treatment groups (T1, T3, T4) to compare. 

Table 92 

Sample Size, Mean, Median, and Standard Deviation of Number of Actions Listed by 
Follow-up Conservation Attitude (Pro, Very Pro) 

  
 n Mean Median SD 
Pro 37 1.68 2.0 .709
Very Pro 41 1.83 2.0 .972
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Comparison of action categories proposed 

 The actions proposed to help sea otters were researcher-coded according to the 

same fourteen categories as the initial survey.  Results are displayed as percentages 

within treatment groups in Table 93 and graphed as number of responses in Figure 59. 

 

Table 93 

Actions Proposed by Follow-Up Treatment Groups 

 
Category % of 

T1 
% of
T2 

% of 
T3 

% of 
T4 

Awareness 3 6 3 4 
Beaches 0 0 3 1 
Carbon 3 3 0 0 
Cat 0 6 0 20 
Consumer 19 30 24 14 
Education 3 3 3 11 
Habitat 0 3 3 5 
Leave Alone 3 3 0 3 
Oil 6 0 0 4 
Organizations 14 9 24 11 
Political 14 6 3 8 
Pollution 28 21 10 11 
Recycle 6 3 14 6 
Other 3 6 10 1 
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Figure 59. Actions given by follow-up treatment groups to help sea otters. Treatment 4 has the highest number of Cat 

responses. 
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Concerning ourselves with just Treatment 4, follow-up participants were 

grouped by conservation attitude and actions were then tabulated by category (Table 

94). Unlike the original survey population where the top three categories (Cat, Oil, 

Organization) were the same for all conservation groups, follow-up participants listed 

a wider variety of categories a month later. Those with a Pro conservation attitude had 

Cats and Organization as the top two most frequently mentioned whereas Very Pro 

instead listed Cats and Consumers. Education and Pollution tied for bronze for both 

groups. The three most mentioned categories for both Treatment 4 Pro and Very Pro 

conservation groups are displayed graphically in Figure 60. Oil, originally one of the 

three most frequently mentioned, no longer is on the medal podium.  

Table 94 

Actions Proposed by Follow-up Treatment 4 by Conservation Attitude (Pro, Very Pro) 

 
Category Pro % Very Pro%
Awareness 3 5 
Beaches 0 2 
Carbon 0 0 
Cat 20 20 
Consumer 7 20 
Education 13 10 
Habitat 3 5 
Leave Alone 3 2 
Oil 7 2 
Organizations 17 7 
Political 10 7 
Pollution 13 10 
Recycle 3 7 
Other 0 2 
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Follow-up Survey: Treatment 4 Actions Proposed
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Figure 60. Top categories proposed by Treatment 4 are listed by conservation attitude. 

Those with a Very Pro conservation attitude listed a ‘Consumer’ response more than 

those with a Pro attitude, who in turn listed ‘Organizations’ more often. The remaining 

categories appear equally distributed. 

 

Comparison of broad and specific responses 

 Responses to the question ‘what actions can you take to help sea otter 

populations?’ were not only counted for number and coded for category, but they were 

also coded as being either ‘broad’ or ‘specific’. This process was identical as to that 

used for the original surveys. 

 Using the ‘broad’ and ‘specific’ categories, the Chi-Square test was utilized to 

see if response specificity differences between the control group and other treatments 

could be attributed to more than chance. The initial survey found that a rather large 
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percentage (55%) surveyed in Corvallis listed more specific actions than those in 

Treatment 3 and less than Treatment 4 participants. For follow-up analysis, Treatment 

1 was again used as the control group but this time with only 32% answering 

correctly, Treatments 2 and 4 were both significantly larger. Percentages and Chi-

square statistics are shown in Table 95. 

Table 95 

Chi-Square Analysis Table for Comparison of Action Specificity for Follow-up 
Treatment Groups 

 
 % of control 

with specific 
responses 

% of experiment
with specific 
responses χ2 df p Significant? 

Treatment 2 32 53 13.132 1 .0003 Yes, increase
Treatment 3 32 26 .9453 1 .3309 No 
Treatment 4 32 73 83.163 1 0 Yes, increase

 
 

Table 96 neatly summarizes the comparison of response specificity for both 

survey populations and their respective control groups. 

Table 96 

Chi-Square Analysis Summary Chart Comparing Both Surveys’ Action Specificity by 
Treatment Group 

 
 Original Survey  Follow-up Survey  
 T1= 55% specific Significant? T1=32% specific Significant? 
Treatment 2 48 No 53 Yes, increase
Treatment 3 26 Yes, decrease 26 No 
Treatment 4 80 Yes, increase 73 Yes, increase

 
Another Chi-square test was performed, this time comparing only Oregon 

Coast Aquarium visitors. Treatment 3 (26%) served as the control group. Treatment 4 
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(73%) participants who heard the interpretive talk were able to list more specific 

actions at a statistically higher percentage than visitors who did not hear the talk 

(χ2=83.163, p-value=0).  

 

Have your attitudes about conservation changed since your visit?  

Follow-up participants were asked whether their attitudes (Table 97, Figure 61) 

had changed since their visit to the Oregon Coast Aquarium or the Hatfield Marine 

Science Center. The researcher coded for five responses. Those who indicated an 

attitude change listed either specific exhibits or reasons (Yes, specific) or made more 

general comments (Yes, general) like “just being here” or “places like these” as 

reasons for their change. It was possible to simply answer ‘No’ and some visitors also 

added that although did not experience an attitude shift, they learned new information 

(No, but knowledge). Subjects placed in the ‘Already’ category indicated that they 

already had strong conservation beliefs which their visit did not affect.  

All three treatments have large numbers of participants in the ‘Already’ 

category. Treatment 4 has the highest percentage of subjects in the ‘Yes’ groups, 

especially those categorized as ‘Yes, specific.’ The highest percentage of those who 

answered ‘No’ can be found in Treatment 3. 
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Table 97 

Follow-up Treatment Group Response to “Has your attitude towards conservation 
changed since your visit?” 

 
 

n 
% Yes, 
Specific

% Yes, 
General % No

% No, 
But Knowledge % Already

Treatment 2 20 5 10 20 10 55 
Treatment 3 29 3 15 41 0 41 
Treatment 4 40 13 15 15 10 47 
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Figure 61. Follow-up responses to the question “Did your attitude change as a result 

of your visit?” are shown by treatment group. Treatment 4 had the highest number of 

participants respond ‘Yes, specific’ while Treatment 3 had the largest percentage of 

subjects answer ‘No.’ 
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Has your behavior changed since your visit? 

When asked if visitors had changed their behavior (Table 98, Figure 62) in a 

pro-environmental manner since their visit, the largest percentage of each treatment 

group responded ‘No’. The percentage of those who indicated that their behavior had 

not changed because it was ‘Already’ strong was found to be much lower than the 

‘Already’ percentages seen for the attitude change inquiry. Amongst all treatment 

groups however, Treatment 4 had the highest percentage of visitors who reported a 

behavior change. Remember that all of these are self-reported changes due to the 

inherent difficulties in documenting actual behavior change in visitors (Dierking et al., 

2004).  

Table 98 

Follow-up Treatment Group Response to “Has your behavior changed since your 
visit?” 

 n % Yes % No % Already 
Treatment 2 20 25 45 30 
Treatment 3 29 17 52 31 
Treatment 4 38 34 40 26 
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Did your behavior change as a result of your visit?

0

10

20

30

40

50

60

Yes No Already

Response

Pe
rc

en
ta

ge
 w

ith
in

 tr
ea

tm
en

t g
ro

up

Treatment 2
Treatment 3
Treatment 4

 

Figure 62. Follow-up responses to the question “Did your behavior change as a result 

of your visit?” are shown by treatment group. Treatment 4 had the largest number of 

participants respond in an affirmative answer, while Treatment 3 had the largest 

number of participants respond with ‘No’. 

Follow-up subject responses for attitude and behavior change were paired on 

the individual level, and the frequency of the combinations, regardless of treatment 

group are shown in Figure 636. Some visitors indicated that their attitudes, but not 

necessarily their behavior, changed in a pro-environmental manner as a result of their 

visit. Others reported a behavior change without first experiencing a shift in attitude. 

For participants who responded ‘Yes’ to attitude change, the majority were also most 

likely to report a behavior change (Yes, Yes). The same repetitive pattern also 

dominates for those who did not report a change in attitude (No, No).  

                                                 
6 Attitude categories have been condensed to Yes, No, Already. 
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Behavior Change as a Result of Attitude Change?
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Figure 63. Regardless of treatment group, responses to attitude and behavior change 

questions are shown as paired responses. Those who reported an attitude change were 

also most likely to report a behavior change as well. Those who did not notice an 

attitude change were also most likely to not report a change in behavior.  

 
Attitude and behavior flow charts for the experimental treatment groups were 

created (Figures 64-66) that not only show the visitor combinations of attitude and 

behavior change but also tell, in the participants’ own words, why they believed their 

behavior changed or what barriers prevented this shift.  In the right hand column, 

quotations in bold correspond to a self-reported visitor change in behavior (Yes), 

normal text belongs to those who did not change their behavior because they were 

‘Already’ doing so (Already), and text in italics are reasons given by visitors why their 

behavior did not change (No). 

There are several interesting things that appear when viewing the data in this 

manner. For Treatments 2 and 3, a common barrier to behavior change was the lack of 

knowledge regarding actions to take: “I haven’t recently come across any new 
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methods for lowering my impacts; Because I am not sure how to change, or what I can 

do to help.” The Treatment 4 population made no similar references, possibly because 

the last portion of the presentation offered several ways for the audience to get 

involved. 

The only mentions of animals came in Treatment 4. One individual who did 

not report a change in either attitude or behavior remarked that “I don’t have much 

contact with animals of any kind in my day to day life, so I forget that animals are in 

need of my help.” This statement seems fitting when seen in the light of a National 

Aquarium in Baltimore study (Adelman et al., 2000) where increased levels of 

commitment to conservation causes reported immediately after a visit eventually fell 

back to original levels because, the researchers hypothesized, “of the absence of 

suitable reinforcing experiences” (p.57). The other participant who mentioned animals 

had an ‘already’ strong conservation attitude but was motivated to increase her 

recycling efforts “because [the otters] are so darn cute… it’s inspiring.”  



  

 

Why did your behavior change? 

5 Yes, Specific 

6 Yes, General 

6 No 

4 No, But Knowledge 

19 Already 

4 Yes 
1 No Answer 
 
 
2 Yes 
1 Already 
3 No 
 
 
2 Yes 
4 No 
 
 
 
2 Already 
2 No 
 
 
 
5 Yes 
7 Already 
6 No 
 

I don’t buy into the attitude that I can’t make a difference. 
It just made me more actively thoughtful. 
Yes, new important info learned at aquarium talk 
Education 

I think that my behavior has changed because I realized that even my smallest actions will have an 
impact somewhere. 
Was doing as much as I could beforehand. 
I already try to be conscience of my consumer behavior and recycling, but of course, there is more we all 
can do. 

I just want to help. 

TREATMENT 4 
Attitude change? Behavior change? 

General awareness 
I don’t have much contact with animals of any kind in my day to day life, so I forget that animals are in 
need of my help. 

Our behavior hasn’t been altered because I think we’re already doing a pretty good job (I hope). 
My behavior hasn’t altered because I think I’m doing a lot of the right things already. 
My main way to help the environment is to vote for better leadership. 

Because they are so darn cute… it’s inspiring. 
On-going education and awareness, attended a few more lectures 
Because I learned it is important. 
I want to minimize my negative impact on our limited resources and other living things. 
Continue to live more simply. 
 
I already do the recommended things to help sea otters. Already doing my part. We are aware and do a lot 
of conservation now. I am already very involved in wetlands restoration and environmental issues. Every 
day I try to find another way to change my behavior that will help the environment because I feel every 
person can make a difference. Don’t know what more to do. 
 
As a biologist, I’ve been exposed to these types of issues before. 
It hasn’t changed, because it was positive before. 
Was already reasonably proactive in doing things to help the environment. 
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Figure 64. Follow-up Treatment 4 responses are grouped for subjects responses to attitude and behavior change questions. For 

text in the right hand column, quotations in bold correspond to a self-reported visitor change in behavior (Yes), normal text 

belongs to those who did not change their behavior because they were ‘Already’ doing so (Already), and text in italics are 

reasons given by visitors why their behavior did not change (No). 
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Attitude change? Behavior change? Why did your behavior change? 

1 Yes, Specific 

4 Yes, General 

12 No 

0 No, But Knowledge 

12 Already 

1 No 
 
 
 
2 Yes 
1 Already 
1 No 
 
 
2 Yes 
3 Already 
7 No 
 
 
 
 
 
 
 
1 Yes 
5 Already 
6 No 

I kind of forgot about it (bad excuse, I know!) 

The Oregon Coast Aquarium always helps us remember the importance of 
balance in the ecosystem. 

Overall awareness and attempt to slow environmental impact of man. 
In order to help preserve species and limit resource uses. 
 
Lack of financial funds prevents donations and the purchase of more “green” 
appliances.  
I don’t know why my behavior hasn’t changed.  
Not sure. 

Making myself healthier. 
 
Again, I didn’t learn anything that would change my views. I don’t know how much 
more I can change about my habits to benefit the environment. I already try to do 
what I can. I try to live my life as conscientiously as possible. I have been doing 
what I can already. Again, feel strongly about preserving our natural environment. 
 
No, the exhibit did not give me any reason to change. Because I am not sure how to 
change, or what I can do to help. I consider myself an environmentalist, visiting the 
aquarium didn’t change that. I have always tried to do my part. I am doing all that I 
can. My issue is time, time, time. I have a very busy lifestyle…I want to help out but 
I need very clear and concise instructions. 

TREATMENT 3 
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Figure 65. Follow-up Treatment 3 responses are grouped for subjects responses to attitude and behavior change questions. For 

text in the right hand column, quotations in bold correspond to a self-reported visitor change in behavior (Yes), normal text 

belongs to those who did not change their behavior because they were ‘Already’ doing so (Already), and text in italics are 

reasons given by visitors why their behavior did not change (No). 
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Attitude change? Behavior change? Why did your behavior change? 

1 Yes, Specific 

2 Yes, General 

4 No 

2 No, But Knowledge 

11 Already 

1 Already 
 
 
 
 
2 Yes 
 
 
 
1 Already 
3 No 
 
 
1 Yes 
1 Already 
 
 
2 Yes 
3 Already 
6 No 

I can see how human activities have had an effect on the animals and it has 
made me think about them more. 

Just helped remind me about the issues at hand.  
I have been aware and concerned with environmental issues and my 
impact on the environment with regard to consumer decisions for many 
years.  HMSC and other educational venues are great at reinforcing 
those values and ethics.  

I have always done the beach cleanup and other donations of time and 
money. I feel I do many things already to conserve resources and act in the 
least impactful way. 

More awareness of things that I do to effect the environment. 
 
Aah, the problem with many of us: time and other commitments. 

I have changed because I believe strongly in conservation of our 
natural environment, and EVERYBODY needs to change to save our 
world.  
Haven’t changed it enough because need to research alternatives (eg, 
for cleaning). 
 
I try and be aware of my actions, I look for new ways I can help. 
Our resolve to live an environmentally healthy lifestyle has only been 
strengthened by our visits to Hatfield.  
 
I haven’t recently come across any new methods for lowering my impacts 
that I am willing or able to do. I was already doing everything I know. I’m 
currently just trying to get through school. Because I already help to protect 
the environment.  

TREATMENT 2
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Figure 66. Follow-up Treatment 3 responses are grouped for subjects responses to attitude and behavior change questions. For 

text in the right hand column, quotations in bold correspond to a self-reported visitor change in behavior (Yes), normal text 

belongs to those who did not change their behavior because they were ‘Already’ doing so (Already), and text in italics are 

reasons given by visitors why their behavior did not change (No). 
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Conclusion 

 Perhaps because they were such a homogenous group of participants or due to 

“maturation effects” over time or wearing off of “novelty effects,” many of the 

differences seen between treatment groups and along demographic divisions on the 

initial survey were not found among the follow-up population. No statistical 

differences between treatment groups or gender were found after analyzing responses 

to all five of the ‘scaled’ questions. Differences were found between Pro and Very Pro 

conservation attitudes regarding whether sea otters still face threats today, the effect of 

personal daily actions on sea otters, and the things individuals can do to help.  

 For open-ended questions, the number of words used to describe sea otters was 

not found to be statistically different between groups. Treatment 3 still has the largest 

affective : factual description ratio but the difference’s magnitude is no longer as large 

as witnessed in the initial survey. Every experimental group was more successful at 

correctly indicating why otter populations were reduced than the control group; only 

Treatment 3 showed a statistically significant increase in follow-up correct answers 

when compared to their original population. When asked how otters differ from other 

marine mammals, Treatment 2 and Treatment 4 had significantly more fur/blubber 

related responses than Treatment 1, while Treatment 3 had fewer than the control.  

 Asked to list actions that individuals could take to help sea otters, the only 

difference in number was seen when categorizing the entire follow-up population by 

conservation attitude (Pro vs Very Pro). Treatment 1 listed general Pollution actions, 

Treatment 2 mentioned Consumers, and Treatment 3 mentioned both Consumer and 
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Organizations equally to earn top spots within their treatment groups. Twenty percent 

of Treatment 4 mentioned actions relating to Toxoplasma and cats, which was the 

largest category seen within their treatment group, and also the largest reference to 

cats among all treatment groups. Remarkably different from the initial survey, 

references to oil were few and far between. Treatments 2 and 4 statistically listed more 

specific actions than the control group but Treatment 3 failed to do so.  

 When asked whether attitude or behavior changes had occurred since their 

visit, participants for each experimental group answered with varying combinations of 

Yes, No, and Already for both attitude and behavior. Treatment 4 had the highest 

percentage of visitors who indicated changes in both attitude and behavior, and were 

also most likely to point to something specific during their visit as a way to explain 

their shift in attitude. This change was not necessarily followed by a change in 

behavior, and a visitor’s behavior change was not necessarily preceded by a change in 

attitude.  
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DISCUSSION 

 Four treatment groups were created with a design that exposed some 

participants to live animals, some to an interpretive script, and one group to both with 

a control group surveyed in Corvallis, Oregon. In the end, 484 subjects participated 

and 112 also completed a follow-up survey at least one month after their visit to the 

Hatfield Marine Science Center or the Oregon Coast Aquarium. The section headings 

below are the initial hypotheses as proposed by the researcher, which are then 

followed by a discussion of the major findings reported in the previous two chapters. 

 

Those who view sea otters will express a higher enjoyment in watching them and 
believe more strongly that the species is worth saving than those who did not view 
otters. 

  
I enjoy spending time watching sea otters. 
 
 Participants in Treatments 1 and 2 did not view sea otters before completing 

their surveys, while Treatment 3 and 4 participants had just viewed the animals at the 

Oregon Coast Aquarium. When divided by viewing groups, those who saw live 

animals were more likely to express a stronger pleasure in watching sea otters than 

those who did not view otters. 

Though there is a statistical difference between otter viewing groups, this 

question might not be the most accurate way to quantify the effect of watching live 

animals.  Both groups had a median response of 9.0 (equivalent to ‘strongly agree’) 

and their means, while statistically different, are both extremely high.  
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Further analysis found that females reported  a higher enjoyment of otter 

watching, though this difference between genders was not found to be a factor within 

individual treatment groups. No difference was found among participants with varying 

conservation attitudes (Low, Pro, Very Pro).  

 It is interesting to note that Treatment 1 subjects had significantly lower scores 

than the other three treatment groups. Those surveyed in Corvallis still enjoyed 

watching sea otters but did not agree as strongly as Treatment 2 participants who also 

did not see live animals but did have access to photographs of otters displayed in a 

facility that housed other live animal species. Can this difference be attributable to the 

photographs, or could it be argued that visitors to a marine science facility might have 

a higher interest in animals than the general public? This could be investigated in the 

future if the control population is further segmented, with half the participants allowed 

to look at photos of otters and then complete the survey, and the other half taking the 

survey with no otter prompts.  

 
I believe sea otter populations are worth saving. 
 
 Again comparing Treatments 1 and 2 (‘without’) and Treatments 3 and 4 

(‘with’), those who watched live animals at the aquarium were found to agree more 

strongly that otter populations are worth saving.   

 Similar to the statement about watching otters, both groups have a median of 

9.0 and means for both groups are extremely high. Treatment 1 was again found to 

have significantly lower values than the other three treatment groups. This finding 

supports other research that shows visitors to zoos and aquariums are slightly more 
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interested about conservation than the general public (Dierking et al., 2002) and have a 

larger interest in protecting the animals they came to see.  

 Since females were again shown to have a higher mean across the entire 

sample, one might be tempted to argue that Treatment 1’s slightly larger male 

population and Treatment 4’s significantly larger female population might tip the 

scales. No gender differences, however, were found within treatment groups. 

 Statistical differences were found when grouping subjects by conservation 

attitude. For the most part, those with a Very Pro conservation attitude expressed a 

slightly higher belief that populations are worth saving than those with a Pro attitude, 

whose population had a significantly larger mean than those with a Low conservation 

attitude. This schism between conservation attitudes is reasonable; those who 

identified conservation as vital may be more likely to value species survival than those 

who might not be as committed to the cause. 

 
 
Those who view sea otters will use a greater number of words, especially affective, to 
describe sea otters. 

 
 The researcher expected to find that those who had viewed live animals at the 

aquarium would use a longer list of words to describe the appearance and behavior of 

Enhydra lutris. No evidence was found to support this claim. To further convince the 

researcher that the number of descriptive words did not vary, no statistically 

significant differences were found when individual treatment groups were compared, 
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and no differences were seen between those who viewed sea otters in the wild 

compared to those who had viewed them in captive environments.  

 Differences were found, however, when the nature of the words were 

considered. The researcher coded words as being either affective or factual, and the 

vast majority of the words were affective in nature. When affective : factual ratios 

were calculated, clear differences were seen between those who had seen otters and 

those who had not. Those who saw otters described them affectively using on average 

a word and a half more than those who did not see otters before completing their 

survey. 

 Breaking down these ratios by treatment group revealed that Treatment 3 has a 

much higher ratio than all other treatment groups, even when compared to Treatment 4 

subjects who also had the pleasure of watching the same animals. If both groups saw 

otters, is this altered ratio due to the interpretive talk? Though there was not a 

significant difference between Treatment 3 and 4’s use of affective words, Treatment 

4 used more factual words to describe otters.  Is the interpretive talk causing people to 

replace affective words with scientific descriptions?  

 This high use of affective words by Treatment 3 was not only limited to 

questions where the prompt asked for a description. When non-fur/blubber related 

responses to the question ‘how do sea otters differ from other marine mammals?’ were 

categorized as either affective and factual, Treatment 3 had almost double the affective 

: factual ratios as seen in both Treatments 1 and 4. It is also interesting to note that 

while only 17% of the responses to the general description prompt were scientific in 
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nature, 60% of the overall responses to the marine mammal question were based in the 

scientific realm. This contrast makes Treatment 3’s primarily affective responses for 

this question even more striking. 

 
Subjects who experience the animal presentation will have a greater knowledge of 
sea otter natural history. 

 
How do sea otters differ from other marine mammals?  
 
 When asked “how do sea otters differ from other marine mammals?”, 

Treatment 4 had the lowest percentage of ‘Don’t know’ responses when compared to 

the other treatment groups who were asked this same question. Only 4% of Treatment 

4 did not believe they had sufficient knowledge to answer this question which is a 

much lower percentage than the other two populations (Treatments 1 and 3).

 There are many ways that sea otters differ from other marine mammals, 

especially since they are in a different family than the other marine mammals housed 

at the Oregon Coast Aquarium, but a response was considered correct when a subject 

mentioned that sea otters either lacked blubber or had fur. 72% of participants who 

heard the interpretive talk answered this question ‘talk correctly’ which is statistically 

different than both Treatment 1 and Treatment 3’s twelve percent. 

 Treatment 2 was not included in this analysis because this particular question 

was removed from the survey in favor of a screening method that enabled the 

researcher to identify surveys that had been completed before or during the viewing of 

the actual exhibit. This omission is unfortunate because the otter pelt, the highlight of 

the exhibit for many, allows the visitor to tactically experience the warmth and 
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thickness of otter fur. It would have been interesting to see if visitors would have 

made the connection between this prop and an otter’s lack of blubber when not 

exposed to text that explicitly enunciates this connection. 

  
Why were sea otter populations so drastically reduced in the past? 
 
 The wording of this question informs research subjects that otter populations 

fell drastically in the past, but then asks participants for reasons for this large 

reduction, the correct answer being that populations were extensively hunted and 

harvested primarily for their fur. Both Treatment 2 (80%) and Treatment 4 (81%)  had 

a significantly larger portion of their treatment population answer this question 

correctly than Treatment 1 (52%).  

 It is also worth noting that all treatment group percentages exceed fifty percent. 

This could be because a large portion of the study participants live in the Pacific 

Northwest where this knowledge might have been a focus of school curriculum or 

encountered on a field trip. Since the researcher did not ask participants where they 

learned this knowledge or collect data from other locales, there is no way of knowing 

exactly where and how this message is being communicated so effectively.  

 This question is also interesting because, with the exception of Treatment 1, 

the answer was available to the visitor in different formats. Treatment 2 participants 

could have learned about otter population decline through both exhibit text and low-

tech interactive elements. Treatment 3 had this knowledge presented to them as exhibit 

signage, and Treatment 4 had the exact same information delivered during the 

interpretive talk. Of the experimental treatment groups, Treatment 3 had the lowest 
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percentage of correct answers. This observation could support other research 

(Johnston, 1998; Derwin & Piper, 1988) that note extremely low percentages of 

visitors who read exhibit signage.  

Right inside the entrance to Hatfield’s otter exhibit is a computer monitor that 

explains and illustrates the gradual extermination of the sea otter on Oregon’s coast. 

On the opposite side of the HMSC visitor center is an interactive exhibit that tackles 

the same subject. With a press of a button, visitors can see Pacific Ocean population 

ranges illuminated as they were in 1750, 1911, and the 21st century; reasons for their 

decline, however, are not given. Since the surveys were distributed at the plank house 

only, the researcher is unsure of how many, if any, participants encountered this piece 

before completing their surveys. Research has shown that interactive elements are 

successful in communicating knowledge (Goldowsky, 2002) and it would be 

interesting to compare how visitors to the Hatfield Marine Science Center answer this 

question if exposed to these interactive elements. Since the focus of this study was 

directed elsewhere, this configuration of exhibit elements was not assessed. 

 Text on the sign closest to the aquarium entrance specifically addresses this 

question of population decrease Not only does it ask ‘why were sea otters hunted 

nearly to extinction?’, it then also discusses that in the 1800s, sea otters were hunted to 

keep humans “dry, warm, and dressed in the latest fashion” (Figure 67). Those who 

heard the interpretive talk were presented with this same information, almost word for 

word; the researcher mentioned that “sea otters were hunted nearly to extinction for 

their fur because not only did it keep otters warm, it also kept fashionable humans nice 
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and toasty as well”. Both Treatment 3 and Treatment 4 subjects had access to written 

interpretation on the aquarium grounds but, amazingly enough, 81% of Treatment 4 

participants knew that otters were hunted for their fur, while only 47% of Treatment 3 

mentioned the same thing.  

 

 
Figure 67. Aquarium exhibit text discussing the reason why otter populations were so 

drastically reduced. 

 
 Differing only in presentation, it appears as though the same information was 

much better received and remembered when presented as verbal interpretation than 

when available as text. Hennes and Chabay (2001) have suggested that one of the 

reasons for the low attractive power of aquarium signs is because it interferes with a 

visitors’ emotional experience of the animals they came to enjoy. The researcher 

observed that few people visiting the otter exhibit at the Oregon Coast Aquarium read 
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the signs flanking the tank, instead they were drawn immediately towards the live 

animals.  

Those in Treatment 4 did not have to make a choice between watching the animals or 

learning about them; they were allowed to do both at the same time. 

  
Subjects who experience the animal presentation will believe more strongly that 
their daily actions affect sea otters than those who did not hear the talk. 

 
 Research participants could respond to the statement ‘My daily actions affect 

sea otters’ in two ways; not only were they offered a strongly disagree-agree scale but 

they were also presented with a ‘Don’t know’ option they were told they were 

instructed to utilize if needed. When compared with the other treatment groups, 

Treatment 4 had the lowest percentage of ‘Don’t know’ responses (7%). In contrast, 

Treatment 3 had the highest with 36%, or 44 people, indicating their lack of 

knowledge on the subject.  

 Not including those who answered ‘Don’t know’, individual rank-sums tests 

found that Treatment 1 and 4 had similar populations and both more strongly believed 

that their daily actions affect sea otters than Treatments 2 and 3. The researcher was 

hopeful that the interpretive talk would clearly connect visitors’ daily actions with the 

health of sea otter populations but, based on the data, cannot declare immediately that 

the talk is an effective means of doing so. Though Treatment 4’s median was identical 

(8.0) to the control group, its mean was lower than that of Treatment 1. Though survey 

collection in outdoor locations in Corvallis, Oregon might draw a large number of 
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environmentally-concerned citizens, differences within treatment groups are also seen 

when viewed by subjects are grouped by gender and conservation attitude. 

 Females as a whole, and also within Treatments 3 and 4, more strongly believe 

that their daily actions affect sea otters. Treatment 2 showed no difference when split 

by gender and, interestingly enough, Treatment 1 males thought their daily actions had 

more of an effect than Corvallis females. 

 Divided by conservation attitude, differences are seen among the whole 

population with, as you might expect, those with Very Pro conservation attitudes 

believing more strongly than Pro, who in turn believe more strongly than Low, that 

their daily actions affect coastal animals. Within treatment groups, differences 

between Pro and Very Pro conservation attitudes are significant only in Treatment 1 

and Treatment 3. 

 To see whether the interpretive program, and not demographic factors, could 

increase a listeners’ belief that their daily actions affect marine life, Very Pro groups 

in both Treatment 3 and Treatment 4 were compared to each other along gender lines. 

No differences were found between the four groups. The same was performed for 

those with slightly weaker conservation convictions and this time differences were 

seen; Treatment 4 Females with a Pro conservation attitude, while not different from 

their male counterparts, had increasingly higher values than both Treatment 3 Pro 

males and females. 

 For those already committed to conservation, the interpretive talk was not 

found to drastically change pre-established views. Those with less staunch 
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conservation values, sympathetic but not quite as actively involved, were more likely 

to realize the potential effect of their daily actions after hearing the talk. Realizing that 

it might not be effective to “preach to the choir”, the ideal intended audience might 

have been found: those who are sympathetic to conservation causes but want to learn 

ways they can help.  

 The researcher frequently encountered surveys where participants had written 

above the question or in the margins that they lived in Boise or Wisconsin implying 

that their geographical distance from the Pacific Ocean excused their potential effects 

on otter populations. There is an obvious disconnect created by location and more 

work should be done by zoos, aquariums, and similar institutions to find ways to 

address this misconception. 

 
Subjects who experience the animal presentation will more strongly believe that 
there are things they can do to help sea otters. 

 
 If those who heard the interpretive talk are more likely to see the connections 

between their daily actions and the health of the coastal environment, they might also 

be more likely to believe there are things they can do to help sea otters. Comparing 

attitude values of those participants that did not answer ‘Don’t know’, Treatment 1 

was found to be significantly lower than the other treatments and Treatment 4 was 

higher than Treatment 3.  

 The two treatment groups with the largest means and medians (Treatments 2 

and 4) both had information available to as specific actions that participants could take 

to help sea otter populations. Hatfield had a small, letter-sized sign hanging in its 

 



 174
 

exhibit which outlined opportunities to help (see Appendix B) and the last section of 

the interpretive talk reviews these options and also informs visitors that “not flushing 

kitty litter down the toilet keeps dangerous parasites off the sea otter menu.” Without 

the interpretive talk, the only opportunity for aquarium visitors to encounter 

suggestions for specific actions would be through conversation with a docent.   

 Gender differences were again seen among the population as a whole, and also 

within Treatment 1, with females more likely to believe there are things they can do to 

help otter populations than males. Significant variations were also seen between 

groups with differing conservation attitudes; those with Low conservation attitudes 

lived up to their name when compared to both Pro and Very Pro groups. Within 

treatment groups, significant differences were only seen between Pro and Very Pro 

populations in Treatment 3. 

 To determine if these differences would detract from the larger finding that 

aquarium visitors who heard the talk more strongly believe there are things they can 

do to help sea otters, Pro and Very Pro attitude holders were compared by both 

treatment groups and gender. No differences were found between the groups. The 

interpretive talk alone cannot be credited with Treatment 4’s statistically larger values.  

 
Subjects who experience the animal presentation will list more specific actions to 
help sea otters than other groups. 

 
 All treatment groups were asked the open-ended question “what actions can 

you take to help sea otters?” and Treatment 4 participants listed more actions than the 

other three treatment groups. Females as a whole were found to list more actions than 
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males, but this difference was not apparent within treatment groups. In terms of 

conservation attitude, sample-wide participants with a Very Pro conservation attitude 

listed significantly more actions than both lower groups. 

 Before claiming that differences in gender and conservation attitude detract 

from the earlier discovery that Treatment 4 subjects listed more actions, and to add 

more credence to the notion that this could be attributed to the interpretive talk, 

aquarium visitors were compared to each other. When comparing those with Pro 

conservation attitudes in both Treatments 3 and 4, those who heard the interpretive 

program statistically listed more actions than aquarium visitors who did not hear the 

talk. This same trend was also seen when comparing those with Very Pro attitudes.  

 Those who experienced the interpretive talk during the feeding session listed 

more actions to help sea otters than any other treatment group. The interpretive talk 

offered very specific, and potentially novel, ways that visitors could help sea otter 

populations and the researcher was curious to see if that specificity would manifest 

itself in the surveys. It appears to have done so. Those who heard the interpretive talk 

mention actions relating to cats and oil, both large components of the interpretive 

script and considered ‘specific’ by the researcher, than any other treatment group.  

One might wonder whether their heavy appearance in Treatment 4 could be 

explained by conservation attitude, with those more heavily invested listing more 

specific actions. Across all Treatment 4 conservation attitudes however, the 

distribution of the top three categories mentioned appears to be relatively evenly 

distributed. 
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Oral interpretation will be an effective way for the Oregon Coast Aquarium to 
communicate a conservation message. 

 
Sea otters still face threats today.  
 

A vital component of conservation education is convincing the audience that 

there actually is a problem (FICE Subcommittee on Environmental Education, 1978). 

It appears as though visitors to the Oregon Coast Aquarium who heard the interpretive 

program more strongly believe that sea otters still face threats today than those who 

did not hear the talk. Not only does Treatment 4 have a much lower percentage of 

‘Don’t know’ responses than Treatment 3, but those who utilized the scale placed 

themselves significantly closer to the ‘strongly agree’ side of the spectrum than did 

those in Treatment 3. 

 Females sample-wide more strongly believe that otters still face threats, but 

this was not found to be the case within treatment groups. Those with Pro and Very 

Pro conservation attitudes were also more likely to believe that otters faced threats 

than those with a Low conservation attitude, but these differences were also not found 

to be significant within treatment groups. With demographic factors not contributing 

to this difference, the researcher feels confident that the interpretive talk successfully 

increased awareness of the threats still facing otters.  

 
Did anything during your visit today influence your ideas about conservation? 
 

48% of those who heard the interpretive talk mentioned something specific 

encountered during their visit they believed had influenced their ideas about 
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conservation, while only 11% of non-presentation visitors mentioned something 

specific. Of those Treatment 4 participants who mentioned something specific, 98% 

mentioned the interpretive talk delivered during the otter feeding. 

One might argue that a reason Treatment 3 has a low percentage of influenced 

visitors could be because winter visitors appear to be a highly educated, 

environmentally concerned group who might have been previously exposed to every 

item of conservation information provided in the aquarium. To negate this argument, 

the researcher also coded answers in a separate category (‘Already’) if participants 

indicated that their previously held conservation beliefs or knowledge were consistent 

with what the aquarium offered. An equal number of participants in both Treatment 3 

and Treatment 4 (11%) fit into this category. 

The interpretive talk will not work for everyone every time and the researcher 

does not harbor any of these illusions. In fact, 24% of those who heard the talk wrote 

that they did not encounter anything during their visit that influenced their ideas about 

conservation. Though it might not affect everyone, the interpretive talk does reach a 

large portion of its intended audience. Any institution with a mission of conservation 

education would much rather prefer 24% when compared to the 65% of typical 

aquarium visitors (Treatment 3) who also did not encounter a conservation message.  
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Differences seen between populations in the post-survey will also be present in the 
post-post survey. 

 
 The researcher hypothesized that any statistically significant differences found 

between initial survey populations would also be present in the follow-up populations. 

This was definitely not the case as very few of the distinctions remained when analysis 

was performed on the follow-up data. No statistical differences between treatment 

groups, gender, or education were found after analyzing responses to all five of the 

‘scaled’ questions. Differences were found between Pro and Very Pro conservation 

attitudes regarding whether sea otters still face threats today, the effect of personal 

daily actions on sea otters, and the things individuals can do to help. 

 These population similarities may be attributed to the self-selected nature of 

the population, a pattern commonly seen in free-choice research. A study of visitors to 

the Biodiversity 911 traveling exhibition by Storksdieck, Ellenbogen, and Heimlich 

(2005) also attracted respondents who, to a larger degree, were open and receptive to 

conservation messages. In this study, those who participated in the follow-up study 

were, for the most part, well educated citizens with a strong interest in conservation. In 

fact, only one participant who completed the online survey was identified with a 

(relatively) Low conservation attitude. In many respects, a heterogeneous group 

became homogeneous, perhaps negating the previous differences seen amongst the 

population.  

 Other reasons for the diminished presence of distinct populations in the follow-

up survey may be because the visit’s novelty may have worn off or a “maturation 
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effect” occurred in the month between surveys. Though difficult to prove, it would be 

naïve to rule out the possibility of both of these effects.  

 
Participants who experienced both live animals and interpretation will be the group 
most apt to change their behavior in environmentally responsible ways. 

 
 As a treatment group, those who experienced both live animals and 

interpretation were the group of subjects most likely to self-report a change in their 

behavior. Note however, that not everyone who heard the interpretive talk and saw the 

otters changed their behavior, and changes were also reported by those who did not 

hear the talk or even view otters.  

Treatment 4 also had the highest percentage of visitors who reported a change 

in attitude and were the group most likely to point to something specific during their 

visit as a reason for this change. Literature reviews by Zimmerman (1996) and Falk et 

al. (2007), and meta-analyses done by Hines, Hungerford, and Tomera (1986) argue 

that attitudes and emotions, instead of knowledge, might be a more effective route to 

bring about desired changes in behavior. This study found that a shift in attitudes did 

not necessarily lead to behavior change, and behavior change was not necessarily 

preceded by an attitude shift.  

Several of the participants in this study referred to a state of what the 

researcher described as ‘Already’. Subjects in this category, when asked if changes 

had occurred since their visit, made reference to their previously held conservation 

convictions as reasons why their attitudes had not changed (“I consider myself an 

environmentalist, visiting the aquarium didn’t change that”). In the same vein, 
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behavior change for many was limited because they believed they were “doing all the 

right things already”.  

It might not be reasonable to expect every visitor to zoos and aquariums to 

experience a great epiphany. In the constructivist framework, visitors “construct their 

understanding of the world, not from a single experience or source, but from a variety 

of sources over long periods of time” (Adelman et al., 2000, p. 35). Visitors enter with 

a wide diversity of experiences, knowledge, and interest and these factors strongly 

influence what they will take from their visit (Falk & Dierking, 2000). This has many 

implications for the ways zoos and aquariums choose to present their information. In 

order to reach these ‘Already’ visitors, both the messages and the methods that are 

used should be different from those for the general public.  

Dierking et al. (2004) studied a group of visitors to Disney’s Animal 

Kingdom’s Conservation Station using the Prochaska Stage Model of Behavioral 

Change. The Prochaska model uses a continuum of behavior change for desired 

behaviors7 and identifies five stages with varying willingness to change on the part of 

the individual. Considering behavior change using the Prochaska model or something 

similar would be very useful for free-choice institutions. A visitor’s location on a 

receptivity continuum would alter the ways an individual should be encouraged to 

change and the changes they are asked to make. Thinking about behavior change in 

this manner and looking at the data collected from the Oregon Coast Aquarium, 

implications for zoos and aquariums are seen more clearly. 

                                                 
7 Used mainly in the public health field, the Prochaska model has been previously applied to desired 
behaviors like the cessation of smoking or using drugs. 
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When follow-up participants, mostly those with Pro and Very Pro conservation 

attitudes, were asked to hypothesize why their behavior did not change as a result of 

their visit, several of them mentioned that they’ve “been exposed to these types of 

issues before” or “I think I’m already doing a pretty good job.” These ‘Already’ 

subjects are heavily involved in conservation and are probably quite receptive to 

behavior change but zoos and aquariums need to find different ways to encourage 

change or present new and different options for the changes they can make. Perhaps 

the free-choice conservation education field could reach these ‘Already’ visitors if 

they focused on specific behaviors that have not yet become engrained in the 

mainstream consciousness like recycling. Community-based social marketing (CBSM) 

could be a way to successfully reach this population.  

Widely used in the public health field, CBSM has been found to be effective at 

bringing about behavior change because it starts with people’s behavior and works 

backward to select a particular tactic suited to that behavior. It works by “identifying 

barriers and benefits to a sustainable behavior, designing a strategy that utilizes 

behavior change tools, piloting the strategy with a small segment of a community, 

and… evaluating the impact of a program once it has been implemented across a 

community” (McKenzie-Mohr & Smith, 1999, p. 15). Used more frequently to 

promote energy efficiency or reduce waste and water consumption, CBSM might not 
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be a perfect fit for the zoo and aquarium community but some of its strategies could 

prove useful, especially if focused on the end result of desired behavior change 8.  

One subject even suggested that a CBSM-esque technique was probably the 

best way to get her involved: “I have a very busy lifestyle… I want to help out but I 

need very clear and concise instructions.” This subject was a middle-aged female with 

a Very Pro conservation attitude who has visited the Oregon Coast Aquarium a 

countless number of times. When asked if her behavior had changed since her visit she 

responded “no, but I think if the aquarium provided some guidelines on specific 

actions similar to the ‘safe to eat’ fish cards that the Monterey Aquarium handed out 

[behaviors might change]”. The Monterey Bay Aquarium’s Seafood Watch program is 

designed to raise consumer awareness about sustainable fishing practices. Using 

pocket-sized cards, the program recommends which seafood is safe to purchase and 

which should be avoided (Monterey Bay Aquarium, 2008) based on the sustainable 

state of the fisheries. The card presents consumers with specific, simple actions (buy, 

avoid) that are clearly linked to the health of the ocean. Providing a tangible object 

that visitors can take home also offers post-visit reinforcement that some researchers 

have found lacking (Adelman et al., 2000). Its effect is also easy to evaluate; 

researchers can ask study participants if they have used their card to inform any 

seafood purchases since their visit (yes, no). The program is a poster child for the 

success of campaigns which target specific behaviors.  

                                                 
8 Actually, target behaviors of previous CBSM-esque campaigns were frequently mentioned when 
visitors were asked what actions they could take to help sea otter populations. Research participants 
frequently mentioned actions more appropriate for other species. Subjects mentioned cutting up six-
pack rings (sea birds) and leaving otters alone when they are found on beaches (seal and sea lion pups). 
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Could kitty litter be the next ‘Right Bite’ card? In this study, those who heard 

the interpretive program that asked visitors not to flush cat litter down the toilet in the 

hopes of preventing the transportation of Toxoplasma gondii to the coastal 

environment were more likely to list specific actions to help sea otter populations that 

were, by heavy majority, cat-related. A handful of follow-up subjects reported that 

they had stopped flushing their cat litter down the toilet, others promised to never 

start, and several non-pet owners promised to spread the word.  

Of course, highlighting this action as an end behavior does have its drawbacks. 

Not every person has pet cats, and all feline owners do not necessarily use the toilet to 

dispose of their litter. But instead of labeling this recommendation as too narrow, we 

could consider it a vehicle that connects our daily, domestic actions with the health of 

the coastal environment. In the words of one visitor who heard the interpretive talk: “I 

forget about the simple day to day things that affect daily animal life.” 
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CONCLUSION 

  
Research has shown that learning does occur in free-choice settings like zoos 

and aquariums, and a collection of characteristics (Dierking et al., 2002) make visitors 

ideal recipients for some form of conservation education. The purpose of this study 

was to explore the role of interpretation and/or the viewing of live animals in the 

communication of these messages at the Oregon Coast Aquarium.  

Four treatment groups were created with a design that exposed some 

participants to live animals, some to an interpretive script, and one group to both, with 

a control population surveyed in Corvallis, Oregon. After viewing the respective sea 

otter exhibits and interpretive programs at the Hatfield Marine Science Center and the 

Oregon Coast Aquarium, participants completed a questionnaire about their 

conservation attitudes, beliefs, and behavior as well as their knowledge of otter natural 

history. A follow-up survey was also conducted to determine if any long-term changes 

could be documented as a result of their visit.  

 The interpretive script introduced visitors to the aquarium’s animals, discussed 

a few of the conservation issues affecting wild otters, and also presented visitors with 

easy actions that they could take on a daily basis to help protect these animals. The 

researcher found that visitors who heard the interpretive script were more likely to be 

familiar with sea otter natural history and could list more specific actions to help sea 

otters than the study’s other participants. This bodes well for future programs at the 

Oregon Coast Aquarium.  
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 The aquarium is making efforts to become an institution that provides 

conservation information to its guests and inspires action. In the fall of 2007, aquarium 

personnel crafted a list of five conservation education messages that they would like 

visitors to encounter during their visit. The first one states that ‘the individual actions 

we take every day at home and the consumer choices we make all impact our Oregon 

Coast’ (K. Carlin-Morgan, personal communication, April 24, 2008). While this goal 

had not yet been decided when the interpretive script was written, the concluding 

paragraphs of the presentation clearly communicate this point. Not only do guests 

believe more strongly that their daily actions affect coastal environments and are able 

to list specific actions to help sea otters, visitors who heard the interpretive talk were 

also more likely to say that they encountered a conservation message during their visit. 

48% of those in Treatment 4 told the researcher they encountered something specific 

during their visit that influenced their ideas about conservation; only 11% of those 

who did not hear the talk said the same.  

 Interpretive talks such as the one performed for this research have the potential 

to help the aquarium achieve its goal as an outlet for conservation education. Future 

work at the aquarium should feature front-end research in order to determine what 

information visitors are interested in and how they would prefer to learn it. New 

conservation-oriented exhibits and programs should also be evaluated to see if visitors 

are receiving the messages in the manner the aquarium intended.  

 

The effect of affect 
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 Many in the zoo and aquarium world believe that animals are “key 

differentiators” (Falk et al., 2007) that provide an ideal way to tap into the affective 

emotions of visitors. Though the notion of affect has been bandied around over the 

past several years, it has proven a tough word to define and an even harder one to 

study and measure. With only half the subject population completing the surveys 

immediately after viewing animals, the researcher had the opportunity to see how the 

viewing of live animals could alter participants’ responses. 

 Visitors who viewed otters at the aquarium more strongly believe that sea 

otters are worth saving then those who did not view the otters, but their numbers were 

also extremely high. In hindsight, this question might not be the most productive and 

sound way of teasing out the ‘effect of affect’. 

 The researcher erroneously hypothesized that visitors who viewed sea otters 

would be more verbose in describing the animals. No statistical differences were seen 

between any of the treatment groups, though females tended to list more words than 

males. A difference however was found in the type of words visitors used to describe 

otters. Aquarium visitors who did not hear the interpretive talk had a substantially 

larger affective : factual ratio (8.57:1) than any of the other groups. It was almost 

double the ratio of Treatment 4 visitors who saw the exact same otters but also heard 

the interpretive talk. Could the acquisition of scientific knowledge received from the 

presentation be ‘replacing’ this affective predisposition? Though this study design 

allows the researcher to speculate about these cognitive changes, this question might 
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be best answered through research that utilizes concept maps or personal-meaning 

mapping.  

 

Behavior change 

 This study showed that an interpretive talk during the sea otter feeding was an 

effective way for the Oregon Coast Aquarium to communicate a conservation 

message, but does it produce the behavior change so desired by the zoo and aquarium 

community? Surveying the smaller sample of conservation-oriented follow-up 

participants, the researcher found that those in Treatment 4 were more likely to 

indicate that their behavior had changed in an environmentally responsible manner 

since their visit to the aquarium than other treatments. Of course, not every visitor 

reported a change, and several visitors in other treatment groups indicated a shift as 

well. 

 Experts in the field posit that the relationship between affect and behavior is 

stronger than that of knowledge and behavior (Falk et al., 2007) and suggest that 

attitude change, amongst other variables, is needed to alter behavior. Empirical data 

from this study, however, found that several visitors reported behavior change without 

first experiencing a shift in attitude, and other visitors indicated a change in attitude 

that was not followed by a change in behavior.  

Researchers have been quick to dismiss knowledge as the link to behavior 

change, but what if that knowledge is not a general awareness of environmental issues, 

but a knowledge of actions that can be used to help the environment?  
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Visitors enter free-choice environments with a diverse background of 

knowledge, experiences, and interests and it is the responsibility of the institution to 

provide learning opportunities for as many of their guests as possible. In this study, a 

large group of people who visited both the Oregon Coast Aquarium and the Hatfield 

Marine Science Center did not report a change in attitude or behavior because they 

were ‘Already’ so inclined. Receptive to change, these visitors are looking for new 

ways to get involved.  

The dangers of Toxoplasma has received much less media attention and study 

than the threats oil spills pose to aquatic communities, yet more people who heard the 

interpretive talk mentioned cats than oil and the mention of oil almost disappeared 

amongst the follow-up population. Could the acquisition of a new ‘green’ action serve 

to motivate ‘Already’ conservation-oriented citizens?  

The presentation of information and action strategies surrounding cats and the 

transmission of Toxoplasma gondii proved to be effective in this study; 30% of those 

who heard the interpretive talk listed the proper disposal of cat litter as a means to help 

sea otters. Several in the follow-up population also reported that they had stopped 

flushing their cat litter down the toilet, others promised to never start, and several non-

pet owners promised to spread the word.  

 

Implications 

 “One factor alone is apparently not enough to inspire environmentally 

responsible behavior” (Zimmerman, 1996, p. 43) and multiple theories and models to 
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account for behavior change exist in a variety of fields (Kollmuss & Agyeman, 2002), 

each with their own set of interacting variables in constant flux. Regardless of 

discipline, every theory or model offers at least one way that zoos and aquariums can 

tip the scales in favor of environmentally responsible behavior. Visitors to these free-

choice environments are seeking knowledge: not the understanding of basic 

environmental issues, but specific ways they can help protect the animals they came to 

see. With charismatic animals, zoos and aquariums can put a ‘personal face’ on 

conservation issues. Coupled with a carefully crafted communication message that 

targets specific behaviors, the combination might increase the possibility of creating 

behavior change in the daily lives of visitors. These changes could be small and simple 

actions but, done by millions of visitors, could truly make a difference. Natural 

resource managers, as well as the educational community, should realize that these 

free-choice environments are no longer rows of animals in depressing cages and tanks, 

but rich, interactive learning environments that can motivate visitors to take 

conservation action.  
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Appendix A: Otter Script 

Theme: While they used to be hunted for their fur, sea otters in the wild face many 
different challenges today, some of which can be alleviated by humans. 
 
Hello and welcome to the Oregon Coast Aquarium! It’s (lunch, breakfast, dinner)-
time here at the otter pool. My name is _____________ and I’m going to take a few 
minutes during today’s feeding and training session to talk about some things you 
‘otter’ know about our smallest marine mammals, some of the challenges they face in 
the wild, and what you can do to make life better for the sea otter.   
 
But first off, welcome to our bachelor pad! All the animals in front of you are males. 
Unlike the stereotypical human bachelor, these guys eat well. Here at the aquarium 
they’re fed fresh-frozen, restaurant-quality shrimp, crab, squid, and clams.  
 
What do you think otters eat in the wild? 
How would they eat their food? 
 
In the wild, otters use tools to eat. A lot of their favorite foods like abalone, urchins, 
and crabs come packaged in a hard shell. Otters will flip onto their backs and use 
rocks to break their food open.  
 
It seems like otters are always snacking. They eat 25% of their body weight each day. 
That’s the same as a 100-lb. human eating 100 quarter pounders a day. Wow! I can 
barely eat 15.  
 
Why do otters have to eat so much? 
 
Did you know that sea otters are the only marine mammals without blubber? To keep 
warm, sea otters have a high metabolism that requires a lot of food. They also stay 
warm because of their fur coats. Sea otters groom themselves and create a pocket of 
air between their skin and fur that insulates them from the cold water of the Pacific 
Ocean.  
 
Their fur is very dense. In fact, a square inch of sea otter fur (point out grid on pelt) 
can have as many as one million hairs. Compare this to your entire head with about 
100,000 hairs total. That means it takes the hair of ten humans to equal one square 
inch of sea otter fur.  
 
This dense fur is a blessing, but it’s also a curse. Their fur not only keeps them warm 
but it also keeps fashionable humans nice and toasty. In the late 1800s, sea otters were 
hunted nearly to extinction for their pelts.  
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Back then they were found up and down the Pacific coast. Now sea otters are only 
found in small groups off the California coast and up in northern Washington and 
Alaska. In Oregon, the last sea otter was killed around Newport in 1906.  
 
These days, sea otters aren’t hunted for their fur. Unfortunately, this doesn’t mean that 
otters are safe from all harm. Let me tell you a little bit about our sea otters and you 
can see for yourselves… 
 
Our southern sea otters, Hunter and Judge, were both stranded as pups and 
rehabilitated at the Monterey Bay Aquarium. When they were released back into the 
wild they began climbing into boats, stealing bait, and allowing humans to touch them. 
This is not a healthy way for wild animals to behave! Monterey recaptured them and 
we were willing to give them a permanent home.  
 
Hunter and Judge, and most of the otters in aquariums, are orphans. Without their 
mothers, sea otters never learn to forage for food. So where are all the otter moms?  
Besides being eaten by sea lions, orcas, and sharks, sea otters suffer when excess oil 
appears in their environment.  
 
What do you think would happen if oil covered an otter’s coat? 
Can you imagine surviving a cold winter without a heavy coat? 
 
The insulation their fur provides is ruined by oil, and, when this happens, many otters 
die from hypothermia. Huge oil spills can be disastrous to otter communities. After the 
1989 Exxon Valdez spill in Prince William Sound in southeastern Alaska, clean-up 
volunteers found one thousand otter carcasses washed up on the beach covered in oil. 
Just think how many pups lost their moms.  
 
But that’s not all wild otters have to worry about. Besides large oil spills, otters today 
are also at risk from coastal pollution, entrapment in fishing gear, and parasites.  
 
How many of you have cats? How might Fluffy be hurting our otter friends? 
 
Sea otters off the coast of California are currently struggling with two parasites that 
develop in some cats’ stomachs. The eggs are released in scat and either reach the 
ocean from runoff or by cat litter that was flushed down the toilet. Once in the water, 
the parasitic eggs are ingested by mussels, clams, and oysters- a sea otter’s favorite 
foods! The parasite then infects the otter’s brain and organs, and they die. 
 
What does the future hold for the sea otter? I’ve just painted a very bleak picture but 
the future doesn’t have to be so dark. There are easy actions you can take on a daily 
basis that will reduce your impact on coastal ecosystems. 
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To keep otter immune systems healthy, chemicals and other pollutants should be kept 
out of the ocean. By using environmentally friendly home and garden products you 
can make sure this happens. 
 
Otter fur needs to stay oil-free if the animals want to stay warm in cold Pacific waters. 
To prevent oil from covering their fur, oil needs to be kept out of oceans, lakes, rivers, 
and streams. You can help by driving less frequently, opposing offshore drilling, and 
properly recycling motor oil.  
 
There are several otter conservation groups and other organizations that work to 
protect coastal habitats. You could become a member, donate money, or volunteer 
your time.  
 
And, this sounds pretty funny and ridiculous… but by not flushing cat litter down the 
toilet, destructive parasites can be kept off the sea otter menu.  
 
We might not hunt them for their fur anymore, but human actions do threaten sea 
otters. They might not ever again be found up and down the Pacific Coast in large 
numbers like they once were, but humans can perform small actions like these I just 
mentioned that make life easier for otters.  
 
Please spend as much time as you’d like watching these social animals and feel free to 
ask me any questions. Enjoy the rest of your day here at the Oregon Coast Aquarium! 
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Appendix A (cont): Otter Script Outline 
 
Theme: While they used to be hunted for their fur, sea otters in the wild face many 
different challenges today, some of which can be alleviated by humans. 
 
Welcome! Introduce yourself. 
 
Bachelor pad: all our otters are male. 
 
Eating in the wild: Their favorite food comes in hard shells so otters use rocks. 
 
Eat a lot: eat 25% of body weight each day! 
 

 Only marine mammal without blubber, fur! Create (by blowing) a pocket of air for 
insulation. Could have up to one million hairs per square inch. Use prop. 
 

 Almost hunted to extinction for their dense fur: now found in small groups off of 
CA and in northern WA and AK. None left in Oregon. 
 
Hunter and Judge: Stranded, rehabbed at Monterey, released, unfit for survival in the 
wild, recaptured. 
 

 Oil spills create orphans: Oil ruins insulation and otters suffer from hypothermia. 
 

 Toxoplasma: parasitic eggs reach coastal environment either through runoff or 
when folks flush cat litter.  
 

 Actions you can take: use environmentally friendly products, reduce oil in runoff, 
join conservation groups, don’t use kitty litter. 
 
Thanks for coming! Feel free to ask me any questions. 
 
_____________________________________________________________________ 
 

 represents a portion of the script that needed to be addressed at every presentation 
to ensure that Treatment 4 subjects received a similar talk. If a certain topic was 
skipped, surveys collected after the presentation were not used in the analysis.  
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Appendix B: Hatfield Exhibit Elements 

What Can YOU Do 
to Help Sea Otters??

To keep otter immune systems healthy, 
chemicals and other pollutants should be 
kept out of the ocean. By using 
environmentally friendly home and garden 
products you can make sure this happens.  
 
 
Otter fur needs to stay oil-free if the animals 
want to stay warm in cold Pacific waters. To 
prevent oil from getting into otter 
environments you can help by driving less 
frequently, opposing offshore drilling, and 
making sure your motor oil is being properly 
recycled.  
 
 
There are also several otter conservation 
groups and other organizations that work to 
protect coastal habitats. You could become 
a member, donate money, or volunteer your 
time.  
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Appendix B (cont): Hatfield Survey Request Sign 
 

Adults, tell us what 
you think about our 

 

exhibit.

When you’re done filling out the survey, 
please take the completed survey to the 
front desk to receive a complimentary 
postcard. Thank you for your help in 

creating better learning  
environments! 
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Appendix C: Surveys 

Treatment 1 Survey 
 

 
 

Thank you for participating in this research study. Please remember that there are no 
wrong answers and you can stop participating at any time. 

 
For the questions below, please mark an X on the line below which is a scale that 

indicates how you feel about the given statement. 
 

I enjoy spending time watching sea otters. 
 

Strongly disagree ________________________________________________Strongly agree 
 

I believe sea otter populations are worth saving. 
 

Strongly disagree ________________________________________________Strongly agree 
 

 
For the following questions, please place an X on the line below at the location you 

think it best fits. You may also circle ‘Don’t Know’.  
 

Sea otter populations still face threats today. 
 
Strongly disagree ______________________________________ Strongly agree   Don’t know 

 
My daily actions affect sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
There are things I can do to help sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
 
What words would you use to describe sea otters? 
______________________________________________________________

______________________________________________________________ 
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How do sea otters differ from other marine mammals? 
______________________________________________________________

______________________________________________________________ 

 

Why were sea otter populations so drastically reduced in the past? 
______________________________________________________________

______________________________________________________________ 

 

Do human activities pose a threat to sea otter populations today? How? 
______________________________________________________________

______________________________________________________________ 
 

 
What actions can you take to keep otter populations healthy? 
______________________________________________________________

______________________________________________________________

______________________________________________________________ 
                         
 
What are your general attitudes toward conservation? 
______________________________________________________________

______________________________________________________________ 
______________________________________________________________ 

 
 
Please provide us with some more information: 
 
Gender __________________ Age  12-18 19-25    26-35      36-55     56-74     75+ 
 
Your educational background:        Some high school          High school         Technical   

                                                           Some college                 College          Graduate work 

 
I am a member of an environmental or conservation organization.          Yes        No 
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I currently donate money to environmental and conservation causes.     Yes        No    
 

Have you ever seen a sea otter before?   Yes  No 
  

If yes, where? ___________________________ 
 
Have you ever seen a sea otter in the wild? Yes  No 
  

If yes, where? ___________________________ 
 
Do you visit the institutions below? If yes, please estimate the number of times you’ve visited. 
 
Aquariums?    Yes No # times     _____________ 
Zoos?     Yes No # times     _____________ 
Science Centers or Museums?  Yes No # times     _____________ 
Wildlife Watching Boat Tours?  Yes No # times     _____________ 
 
 
Have you visited any of these specific places before? All are located in Newport, Oregon. 
If yes, please estimate the number of times. 
 
Oregon Coast Aquarium?  Yes No # times     _____________  
Hatfield Marine Science Center?  Yes No # times     _____________  
Marine Discovery Tours?  Yes No # times     _____________  
 
 
Would you be willing to be contacted in 4-6 weeks for a follow-up 
survey?  
 

Yes   No 
 
The survey would be administered by either mail or e-mail and would 
take less than ten minutes to complete. If you are willing, please mention 
this to the volunteer when you hand back your questionnaire. 
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Treatment 2 Survey 
 

 
Thank you for participating in this research study. Please note that there are no  

wrong answers and you can stop participating at any time. 
 

For the questions below, the line serves as a scale depicting how you feel about 
something. You can circle the strongly disagree/agree extremes or  

place an X on the line at the location you feel you best fit.  
 

I enjoy spending time watching sea otters. 
 

Strongly disagree ________________________________________________Strongly agree 
 
 

I believe sea otter populations are worth saving. 
 

Strongly disagree ________________________________________________Strongly agree 
 

 
For the following questions, please place an X on the line below at the location  

you think it best fits. You may also circle ‘Don’t Know’.  
 

Sea otter populations still face threats today. 
 
Strongly disagree ______________________________________ Strongly agree   Don’t know 

 
 
My daily actions affect sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
 
There are things I can do to help sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
 

For the following questions, please circle ‘Yes’ or ‘No’ as they apply to you. 
 
I am a member of an environmental or conservation organization.           
Yes        No 
    
I currently donate money to environmental and conservation causes.     
Yes        No                                    
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What are some of the reasons that you visited today? 
______________________________________________________________

______________________________________________________________ 

______________________________________________________________ 

 

What are your general attitudes toward conservation? 
______________________________________________________________

______________________________________________________________ 
______________________________________________________________ 

(over) 
What words would you use to describe sea otters? 
______________________________________________________________

______________________________________________________________ 

 

Why were sea otter populations so drastically reduced in the past? 
______________________________________________________________

______________________________________________________________ 

 

Do human activities pose a threat to sea otter populations today? How? 
______________________________________________________________

______________________________________________________________ 
 

What actions can you take to keep otter populations healthy? 
______________________________________________________________

______________________________________________________________ 

 
Did anything during your visit today influence your ideas about 
conservation? Please explain. 
______________________________________________________________ 
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Please check one of these: 
 

_______   I filled out this survey BEFORE I looked at the sea otter exhibit. 

_______   I filled out this survey WHILE looking at the sea otter exhibit. 

_______   I filled out this survey AFTER I looked at the sea otter exhibit. 

 
Please provide us with some more information: 
 
Gender _______________ Age  12-17 18-25    26-35      36-55     56-74     75+ 
 
Your educational background:        Some high school          High school         Technical   

                                                           Some college                 College          Graduate work 

Have you visited any of these places before? If yes, please estimate the number of times. 
 
Oregon Coast Aquarium?  Yes No # times     _____________  
Hatfield Marine Science Center?  Yes No # times     _____________  
Marine Discovery Tours?  Yes No # times     _____________  
 
Have you ever seen a sea otter before?   Yes  No 
Have you ever seen a sea otter in the wild? Yes  No 
 

Would you be willing to participate in a follow-up survey in 4-6 weeks? 
If yes, please leave us with your e-mail address below. Thank you!!  

______________________________________________________________ 
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Treatments 3 and 4 Surveys 
 
Thank you for participating in this research study. Please remember that there are no 

wrong answers and you can stop participating at any time. 
 

For the questions below, please mark an X on the line below which is a scale that 
indicates how you feel about the given statement. 

 
I enjoy spending time watching sea otters. 

 
Strongly disagree ________________________________________________Strongly agree 
 

I believe sea otter populations are worth saving. 
 

Strongly disagree ________________________________________________Strongly agree 
 

 
For the following questions, please place an X on the line below at the location you 

think it best fits. You may also circle ‘Don’t Know’.  
 

Sea otter populations still face threats today. 
 
Strongly disagree ______________________________________ Strongly agree   Don’t know 

 
My daily actions affect sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
There are things I can do to help sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
 

For the following questions, please circle ‘Yes’ or ‘No’ as they apply to you. 
 
I am a member of an environmental or conservation organization.       
Yes        No 
    
I currently donate money to environmental and conservation causes.  
Yes        No                                    
 
What are some of the reasons that you visited today? 
______________________________________________________________

______________________________________________________________ 

______________________________________________________________ 
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What are your general attitudes toward conservation? 
______________________________________________________________

______________________________________________________________ 
______________________________________________________________ 

 
What words would you use to describe sea otters? 
______________________________________________________________

______________________________________________________________ 

 

How do sea otters differ from other marine mammals? 
______________________________________________________________

______________________________________________________________ 

 

Why were sea otter populations so drastically reduced in the past? 
______________________________________________________________

______________________________________________________________ 

 

Do human activities pose a threat to sea otter populations today? How? 
______________________________________________________________

______________________________________________________________ 
 

What actions can you take to keep otter populations healthy? 
______________________________________________________________

______________________________________________________________

______________________________________________________________ 
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Did anything during your visit today influence your ideas about 
conservation? Please explain. 
______________________________________________________________ 

______________________________________________________________

______________________________________________________________ 

 
Please provide us with some more information: 
 
Gender _________________ Age  12-18 19-25    26-35      36-55     56-74     75+ 
 
Your educational background:        Some high school          High school         Technical   

                                                           Some college                 College          Graduate work 

Have you visited any of these places before? If yes, please estimate the number of times. 
 
Oregon Coast Aquarium?  Yes No # times     _____________  
Hatfield Marine Science Center?  Yes No # times     _____________  
Marine Discovery Tours?  Yes No # times     _____________  
 
Have you ever seen a sea otter before?   Yes  No 
Have you ever seen a sea otter in the wild? Yes  No 
 
Would you be willing to be contacted in 4-6 weeks for a follow-up 
survey?  
 

Yes   No 
 
The survey would be administered by either mail or e-mail and would 
take less than ten minutes to complete. If you are willing, please mention 
this to the volunteer when you hand back your questionnaire. 
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Appendix C (cont.): Follow-up Surveys 
 
Treatment 4 Paper Survey 
 
Thank you for participating in this research study. Please remember that there are no 

wrong answers and you can stop participating at any time. 
 

For the questions below, please mark an X on the line below which is a scale that 
indicates how you feel about the given statement. 

 
I enjoy spending time watching sea otters. 

 
Strongly disagree ________________________________________________Strongly agree 
 

I believe sea otter populations are worth saving. 
 

Strongly disagree ________________________________________________ Strongly agree 
 

It is important to me to protect otters in the wild. 
 

Strongly disagree ________________________________________________Strongly agree 
 

 
For the following questions, please place an X on the line below at the location you 

think it best fits. You may also circle ‘Don’t Know’.  
 

Sea otter populations still face threats today. 
 
Strongly disagree ______________________________________ Strongly agree   Don’t know 

 
My daily actions affect sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
There are things I can do to help sea otters. 

 
Strongly disagree ______________________________________ Strongly agree   Don’t know 
 
 
The thing I remember most about sea otters is… 
______________________________________________________________

______________________________________________________________ 

______________________________________________________________ 
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What words would you use to describe sea otters? 
______________________________________________________________

______________________________________________________________ 

 

During your time at the Oregon Coast Aquarium, what did you find out 
about otters that you previously did not know? 
______________________________________________________________

______________________________________________________________

______________________________________________________________ 
 
How do sea otters differ from other marine mammals? 
______________________________________________________________

______________________________________________________________ 

 

Why were sea otter populations so drastically reduced in the past? 
______________________________________________________________

______________________________________________________________ 

 

Do human activities pose a threat to sea otter populations today? How? 
______________________________________________________________

______________________________________________________________

______________________________________________________________ 
 

What actions can YOU take to keep otter populations healthy? 
______________________________________________________________

______________________________________________________________

______________________________________________________________ 
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What are your general attitudes toward conservation? 
______________________________________________________________

______________________________________________________________ 
 

Have your attitudes about conservation changed since your visit to the 
Oregon Coast Aquarium. Why or why not? 

______________________________________________________________ 

______________________________________________________________

______________________________________________________________ 

 
Please check all that apply. There may be more than one answer. 
 
Did you talk about sea otters with others after your visit? 
 
___ Yes, I talked about otters with the people who visited the aquarium with 
me. 
 
___ Yes, I talked about otters with people who weren’t at the aquarium with 
me. 
 
___ No, I didn’t talk about otters after my visit. 
 
 
Because of your visit to the Oregon Coast Aquarium, have you done any 
of the following things? 
 
Joined an environmental organization. 
____ Yes  ____ Yes, but I did this previously. 
____ No  ____ No, but I intend to. 
 
Donated money to an environmental organization. 
____ Yes  ____ Yes, but I did this previously. 
____ No  ____ No, but I intend to. 
 
Volunteered your time for a ‘green’ cause. 
____ Yes  ____ Yes, but I did these things previously. 
____ No  ____ No, but I intend to. 
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Been curious about otters and researched the topic independently. 
____ Yes  ____ Yes, but I did these things previously. 
____ No  ____ No, but I intend to. 
 
Have you changed your behavior in ways that will help the environment 
since your visit to the aquarium? 
______________________________________________________________ 

______________________________________________________________

______________________________________________________________ 
 
If you’ve changed your behavior, why do you think this is? If your 
behavior hasn’t been altered, why do you think this is? 
______________________________________________________________ 

______________________________________________________________

______________________________________________________________ 

 
A few more questions about your experience at the aquarium. 
 

The otter narration was a positive addition to my experience. 
 

Strongly disagree ________________________________________________Strongly agree 
 

I found the narration to be educational.  
 

Strongly disagree ________________________________________________Strongly agree 
 

I found the narration to be entertaining. 
 

Strongly disagree ________________________________________________Strongly agree 
 

I would like similar narrations at other exhibits. 
 

Strongly disagree ________________________________________________Strongly agree 
 
 
 
What other exhibits or animals at the Oregon Coast Aquarium would you 
like to experience with narration? 
______________________________________________________________ 
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Please provide us with some more information: 
 
 
Gender __________________   
 
 
Age  12-18 19-25    26-35      36-55     56-74     75+ 
 
 

Your educational background:        Some high school          High school         Technical   

                                                           Some college                 College          Graduate work 

 
Have you ever seen a sea otter in the wild? Yes  No 
 
 
Do you visit the institutions below? If yes, please estimate the number of times you’ve visited. 
 
Aquariums?    Yes No # times     _____________ 
Zoos?     Yes No # times     _____________ 
Science Centers or Museums?  Yes No # times     _____________ 
Wildlife Watching Boat Tours?  Yes No # times     _____________ 
 
 
Have you visited any of these specific places before? All are located in Newport, Oregon. 
If yes, please estimate the number of times. 
 
Oregon Coast Aquarium?  Yes No # times     _____________  
Hatfield Marine Science Center?  Yes No # times     _____________  
Marine Discovery Tours?  Yes No # times     _____________  
 
 
 
 

 
Thank you again for participating in this survey! 

 
We really appreciate your feedback and hope it will help us to create 

better learning environments at the aquarium. 
 

Have a great spring! 
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Links to Online Follow-up Surveys 
 
Listed below are links for each treatment’s version of the online follow-up survey. 
 
Treatment 1: 
 
https://www.surveymonkey.com/s.aspx?sm=hycEh_2fl30yXCvtSp1OEkeg_3d_3d 
 
Treatment 2: 
 
https://www.surveymonkey.com/s.aspx?sm=Zwcy5dDH9ws5jXUXhpehUg_3d_3d 
 
Treatment 3: 
 
https://www.surveymonkey.com/s.aspx?sm=21X6A4uYr9mihk0IschwAg_3d_3d 
 
Treatment 4: 
 
https://www.surveymonkey.com/s.aspx?sm=CqnqWNIe8y8a8VaGMy48oA_3d_3d 
 
 

 

https://www.surveymonkey.com/s.aspx?sm=21X6A4uYr9mihk0IschwAg_3d_3d
https://www.surveymonkey.com/s.aspx?sm=CqnqWNIe8y8a8VaGMy48oA_3d_3d
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Appendix D: Coding Manual 

 
Coding Manual 
Version 4.01.2008 
 
The first five questions on the survey ask survey participants to mark an X on the scale 
where they think they fit best. The researcher assigned numerical values to their 
responses by dividing the line into ten equal increments and numbered them left to 
right, zero through nine. These demarcations were drawn on a transparency and then 
laid over the original survey to assign a numerical value to the scale. On occasions 
where the marking fell directly on a line, the researcher rounded down to avoid 
overestimation.  
 
For each open-ended survey question, the directions for coding are found in this 
manual. Please note that not all surveys consist of the same questions, nor are they in 
the same order. Surveys in the first treatment group (numbered 1000 to 1122) were not 
visiting Newport institutions so the survey does not ask reasons for their visit. Due to 
researcher-imposed page limitations, several surveys in the second treatment group do 
not ask visitors how otters differ from other marine mammals.  
 
This coding manual follows the lay-out of the typical Treatment 4 survey. 
 
 
 
Question: What are your general attitudes toward conservation? 
 
Coder: -1, 0, 1, 2, 3 
 
Researcher will assign numerical values given to the following categories: 
 
Negative: -1 
Neutral: 0 
Yes but…: 1 
Pro: 2 
Very pro: 3 
 
Negative: Visitors make comments that they are NOT in support of conservation. 
 
Neutral: Visitors communicate that they are ‘not too concerned’ in regards to 
conservation. 
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Yes, but…: Visitors communicate their support of conservation but add a disclaimer. 
“Yes, if it’s based on science.” “Yes, if it’s not taken too far.” “I think humans have 
dominion.” 
 
Pro: Visitors are in favor of conservation. “In support of.” “Good.” 
 
Very pro: Visitors are in favor of conservation (like the previous category) but also 
expand on the topic in depth, communicate that they think it is necessary or 
imperative, write about personal experiences, discuss specific actions they perform, 
mention their career, etc…  
 
 
Question: What words would you use to describe sea otters? 
 
Coder: # of phrases, A or F for each phrase, Yes or No for personal connection 
for entire response. 
 
This question requires multiple codes.  
 
The first is to count the number of words (or phrases) that a visitor used to describe 
sea otters. If the answer is in phrase form, do not count the individual words in a 
phrase, rather the entire phrase counts as one. 
 
The second decision it whether each word or phrase is more of an affective emotional 
response or factual/scientific in nature. ‘Cute’ or ‘fuzzy’ would be coded as affective, 
whereas ‘eats urchins’ or ‘small’ would be classified as factual. Things that are 
anthropomorphic in nature will be coded affectively. 
 
The third step is to identify whether a personal connection is made. This happens 
when people say that otters are “fun to watch” (I like to watch them) or “they look like 
my sister”. 
 
 
Question: How do sea otters differ from other marine mammals? 
 
Coder: 1 if blubber/fur is mentioned, 0 if not. Additional responses: A or F.  
 
This question also requires coding for several different aspects. 
 
Sea otters are the only marine mammals without blubber so they have extremely thick 
fur to keep them warm instead. If response is related to either of these two statements 
(blubber or fur), it is coded as a 1. Even if there are other responses in addition to 
blubber/fur-related answers, the response will be coded as a 1. 
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Many participants did not mention these two topics (coded as 0). The coder will also 
indicate whether or not these additional responses are affective or factual in nature. 
Affective would include things like “they’re cuter” or “I like them more”, and factual 
would be responses like “they use tools.”  
_____________________________________________________________________ 
 
Question: Why were sea otter populations so drastically reduced in the past? 
 
Coder: 1 if hunting/fur/pelts etc mentioned, 0 if anything else 
  
In the late 1800s, sea otter populations were decimated due to hunting for their pelts. 
Participant’s response gets a 1 if hunting, pelts, fur, etc. are mentioned, and a 0 if they 
are not.  Surveys with ‘I don’t know’ also get coded with a 0. 
 
 
Question: Do human activities pose a threat to sea otter populations today? How? 
 
Coder: Yes/No, Category 
 
Coder will first indicate whether the question was answered in the affirmative (yes) or 
negative (no). If a response is not given, coder should indicate ‘no’. If a subject starts 
listing activities, their implied answer to the question is ‘yes’. 
 
Coder will then code for categories which are listed below in italics. If participants 
listed more than one action of varying nature, their responses will be coded for 
multiple categories. 
 
Examples of responses that fit in each category are listed after each code.  
 
Oil 
Kitty Litter 
Pollution: in general, dumping of garbage 
Humans: human development in coastal areas, land use issues, greedy, not 
recycling/caring, global warming 
Habitat: references to the environment 
Fishing: nets, bycatch, shot by fisherman 
Boats: getting hit, injury from 
Chemicals: pesticides, contamination, runoff  
Food Source: elimination of, overhunting of, overfishing, collecting seafood 
Hunting: of the sea otter themselves 
Other 
I’m sure, but I don’t know how: possibly 
I don’t know 
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Question: What actions can you take to keep otter populations healthy? 
 
Coder: # of actions proposed, DK, B or S for entire response, Category 
 
Coder will indicate how many actions were proposed. If ‘don’t know’ is written, code 
with a DK. 
 
Coder will indicate whether response to this question in general (not the individual 
responses, but the response as a whole) fell into the ‘broad’ or ‘specific’ category. 
Broad actions would be things like: conserve, recycle, don’t pollute, don’t litter. 
Specific actions would be similar to: don’t flush kitty litter down the toilet, drive less, 
use environmentally friendly home products, mention of organizations, etc. 
 
Actions will also be specifically coded in categories as listed below.  
 
Kitty Litter 
Oil: related both to spills and to driving less 
Habitat: protection of, mention of other natural areas 
Organizations: join, volunteer, or donate money to an organization, “advocate” 
Consumer: switch to environmentally friendly products like herbicides or biofuel, 
make sustainable seafood choices, consume less, “live green” 
Political: includes advocacy roles, enforce rules, sign petition, basically references 
gov’t role in protection 
Awareness: be conscious, other comments on thought processes  
Education: either of themselves or others 
Pollution: don’t litter 
Recycle 
Leave alone: stay out of habitat, don’t hunt them 
Beach: clean up trash on beaches 
Carbon: global warming, reduce footprint 
I don’t know 
Other 
 
 
 
Question: What are some of the reasons that you visited today? 
 
Coder: Category  
 
Based on Moussori’s previous work (cited in Falk et al., 1998), the six categories of 
museum visitor motivations were utilized. Because this research was conducted at an 

 



 222
 

aquarium and a marine science center, the category ‘animals’ was added. An ‘event’ 
response was also added because several subjects responded that they visited the 
Hatfield Marine Science Center specifically for the Flotsam Fest on Saturday, January 
12, 2008. 
 
Visitors can have multiple motivations for visiting and should be coded as such, 
however each phrase should receive only one motivational code. For example: “I 
enjoy learning about animals” will be placed in both the education and animal 
category.  
 
If, for example, someone wrote “grandchildren” their response will be put in the social 
category. Had they written “the grandkids love to learn about marine life”, it would be 
put in the education category because the prime motivation was learning, even if the 
education wasn’t primarily for the survey participant. 
 
Place: Institution characterized as leisure/recreational/cultural destination emblematic 
of a locale or region. Visits include vacationing travelers or people who have brought 
out-of-town guests. “I wanted to see the aquarium.” “Curiousity.” 
 
Education: Reasons related to the informational content. People who came to these 
places in order to learn. “I want my children to learn about marine life.” 
 
Life cycle: Visits are seen as a repeated activity that takes place at certain phases in 
one’s life, usually related to childhood. “I went to museums as a kid, and now I’m 
bringing my child to the museum.” 
 
Social event: Visit is a “day out” for the whole family, a special social experience with 
a friend or relative, oftentimes mentioned specifically. “To spend time with friends.” 
 
Entertainment: Refers to a set of leisure-related reasons for visiting. People come to 
have fun, enjoy themselves, and to see interesting things in a unique environment. 
“It’s fun!” 
 
Practical Issues: Weather, time availability, crowd conditions, entrance fee, etc. “It’s 
cheaper than the aquarium.” “It was sunny!” 
 
Animals: Those who came to see marine life in general or a particular species. “I came 
to see the otters.” References to nature are also included in this category. 
 
Event: Visitors placed in this category mentioned the Flotsam Fest or Skye Moody, the 
day’s primary speaker, as their reason for visiting. 
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Question: Did anything during your visit today influence your ideas about 
conservation? 
 
Coder: Yes, Specific/Yes, Already/Yes/No, Already/No/NA 
 
There are six categories for this question: 
 
Yes, Specific: Specific includes ‘the talk’, signs, an individual factoid, or a specific 
exhibit 
Yes, Already: “Yes, it reinforced my previous beliefs.” 
Yes: Comparable to “just being here made me…” 
No, Already: Comparable to “I was already a conservationist so it just reinforced it” 
No 
NA: no answer 
 
_____________________________________________________________________ 
 
Follow-up Question: What comes to mind first when you think about sea otters? 
 
Coder: Category 
 
Coder will assign category to the first comment mentioned on the list. If multiple 
response, coder will also code the additional responses mentioned after the first one. 
 
Responses will be coded in the categories listed below. 
 
Affect: Responses typical to cute, playful, the way they twirl, etc. 
Science: They’re mustelids, no blubber, any taxonomical reference, urchins, their fur 
Conservation: Humans pose threat, cat feces, oil, etc. 
Nature/Environment: References to the ocean, kelp beds, etc. 
Other: specific institutions they’ve seen them at, commercials 
 
_____________________________________________________________________ 
 
Follow-up Question: During your time at OCA/HMSC, what did you find out 
about otters that you previously did not know? 
 
Coder: Category 
 
Scientific/Behavioral: References to their range, eating habits, prey species, etc 
Conservation: References to cats, oil spills, human effects on populations etc. 
Affectual: “How cute they are in real life…” 
Nothing: 
Other:  
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Follow-up Question: Have your attitudes about conservation changed since your 
visit to the OCA/HMSC? Why or why not? 
 
Coder: Category 
 
Responses will be coded by the categories listed below. 
 
Yes, Specific: Makes specific reference to the talk, to specific factoids learned, or 
specific exhibit elements. “I now appreciate otters and want to protect them.” 
Yes, General: Makes reference to the visit in general, or the institution. “Coming to 
the aquarium reminds me why I do the things I do.” 
No, But I gained new knowledge: Says no, but mentions something they learned. “No, 
but I know I know otters are mustelids!” 
No: “No”.  
 
If mentions are made about attitudes not changing because people are already 
conservationists, already pro-otter, etc… their responses can be coded as either: 
 
Already, Yes: “Yes, it reinforced my beliefs.” 
Already, No: “No, I was already doing everything I could.” 
 
 
_____________________________________________________________________ 
 
Follow-up Question: Have your behaviors about conservation changed since your 
visit to the OCA/HMSC? Why or why not? 
 
Coder: Category 
 
Responses will be coded by the categories listed below. 
 
Yes: Indicate ‘yes’ or state a new behavior they’ve adopted. “I’m using less paper, less 
soap, and trying to consume fewer goods.” 
No: Simply say ‘no’ and don’t really provide any more information. 
Already: Folks who said ‘no’ but add that the lack of change is because they were 
‘already’ committed to the cause. “I already try to live in a greener way.” 
 
 
 
 


