
AN ABSTRACT OF THE THESIS OF

James M. Wharton for the degree of Master of Science in Marine 
Resource Management presented on November 8, 2002.
Title: Great White Mystery: Learning from Aquarium Exhibits

Abstract approved

R. Bruce Rettig

In the summer of 2001 the Oregon Coast Aquarium opened a new exhibit

on sharks entitled, "Great White Mystery: What Happened to Surfer

Bob?" For the purposes of this study, a survey was designed to determine

whether visitors to the new exhibit learned factual information or left with

changed attitudes towards sharks. A sample of 186 first-time visitors were

surveyed before their Aquarium visit. A separate sample of 214 visitors

was surveyed afterwards. In addition, 67 post-visit respondents agreed to

participate in a follow-up telephone survey. Cumulative scores on

cognitive questions were significantly higher in the post-visit group than

in the pre-visit group—suggesting learning did occur. Scores on the

follow-up group's surveys were not significantly different from their post-

visit surveys. Differences in affective questions about sharks were not

significantly different in the pre- and post-visit groups. Cumulative

follow-up scores on affective questions were lower, but not significantly

so. Overall, visitors seemed to learn factual information about sharks with

that knowledge persisting in follow-up surveys, while their attitudes about

sharks were unchanged.
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Great White Mystery: Learning From Aquarium Exhibits

Introduction

People love zoos. People hate zoos. Increasingly, there are two polarizing

opinions on the existence of institutions that keep and show captive animals. On

the one hand, there are those that see zoos as an increasingly urbanized society's

last link to the natural world, to wilderness. Animals are ambassadors for their

species and the facilities that display them are key players in their conservation

through captive breeding programs, research and public education (Hutchins,

2000; Chizar et al., 1990; Conway, 1995). On the other side are those that believe

that animals have an inherent right to freedom and that captivity is unacceptable

no matter how noble the intentions. Captivity is cruel. Even in the best facilities,

animals suffer inexcusable mental and physical abuse. These facilities teach us

nothing about the wild as these prisoners are pale reflections of their non-captive

counterparts and only serve to reinforce our position of dominance over the

natural world. Money spent on zoos would be better used to fund conservation

projects that protect and restore these creatures' wild habitat (Guillermo, 2000;

Farinato, 2001; Jamieson, 1985, 1995; Reagan, 1983, 1995). To be fair, most

people likely fall somewhere in the middle.

In their rebuttal to the Jamieson (1985) critique of the failed mission of

zoos and aquariums, Chizar et al. (1990) argue that these captive facilities provide

benefits in four key areas: recreation, education, conservation and research. They
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also argue, based on their review of empirical studies, that animals do not suffer

in the process. Recreation is not really a justification for the existence of captive

facilities. In our society now more than ever, there are myriad opportunities for

recreation and although the annual attendance of zoos and aquariums routinely

surpasses the attendance of all major professional sporting events combined

(AZA, 2002), these visitors could likely be absorbed into any number of

alternative recreational opportunities. People could have their fun elsewhere. This

leaves us with three primary benefits—education, conservation and research—and

at least one substantial drawback, the removal of animals from their natural

environments. To justify the existence of zoos and aquariums we must ask four

key questions. First, are captive animals well cared for and do they suffer

inordinately as a consequence of their captivity? Second, does research on captive

populations tell us anything about their wild counterparts? Third, can a captive

facility act as an effective agent for conservation? Finally, can zoos and

aquariums effectively educate the public?

Arguments on the care of animals in captive situations range from the

empirical (some cited in Chizar et al., 1990; Shepherdson, 1999 and Maple, 1995)

to the philosophical (Reagan, 1995; Jamieson, 1995; Midgley, 1999; Maple, 1995;

Leahy, 1991). Discussions of new 'naturalistic' exhibit designs (Shepherdson,

1999; Maple, 1995; Norton et al., 1984; Seibert 1991) and animal enrichment (see

Second Nature, Shepherson, Mellen and Hutchins, 1998) are also germane, as are

consideration of non-AZA-accredited facilities and so-called "roadside zoos"

(Satchell, 2002; Butler, 2002; Cohn, 1992)



In 2002, the American Zoos and Aquariums Association (AZA) reported

over 2,230 conservation and research projects by its 208 member institutions

(AZA, 2002). However, the captive breeding and habitat protection projects

sponsored by captive facilities have their detractors. Arguments for and against

the value and effectiveness of zoo- and aquarium-sponsored conservation and

research programs can be found in Cohn (1992), Masci (2000), Farinato (2001)

and in a number of articles collected in Ethics on the Ark (1995). Here we are

primarily concerned with the final question, can zoos and aquariums effectively

educate the public?

As an interesting aside, much of the criticism and discussion of captive

facilities focuses on zoos. Are aquariums off the hook? Some of this seeming

imbalance may come from the fact that there are just more zoos—only 16% of

AZA-accredited facilities display primarily aquatic animals (AZA, 2002). With

the exception of the occasional killer whale, zoos also tend to exhibit more

charismatic animals (tigers, polar bears, etc.). These animals have a tendency to

be warmer and fuzzier. People also may feel less outrage at the captivity of fish

and aquatic invertebrates. Kidd and Kidd (1997) cite a number of studies that

point to the emotional and intellectual disconnect between the general public and

aquatic and marine creatures. They cite Kellert (1989) and Magnuson (1997) on

people's negative attitudes towards sharks and Nelson (1997) and Badaracco

(1973) on the general inaccessibility of water environments as a barrier to

people's knowledge and appreciation. These studies may hint at why zoos

shoulder so much of the burden of anti-captive sentiment, but they also help

3



further establish the value of public aquariums for the education of a generally

marine and aquatically ignorant society.

Learning at the zoo

Do visitors learn anything useful at a zoo or aquarium? Clearly, visitors feel that

these facilities have a value as an educational resource. More than nine million

students and 85,000 teachers a year attend formal education programs at AZA-

accredited institutions (AZA, 2002). Kellert (1979) noted 36% visited zoos and

aquariums for the educational benefit of their children—the largest proportion of

any user group reported in the study. Kellert lumps those 36% with another 26%

who attended to "do something with family and friends" and concluded that 62%

attended for chiefly social reasons. Kellert never mentioned if any of his 1,126

respondents stated whether they went to zoos and aquariums to educate

themselves, only if they went due to a "personal fascination with wild animals." If

learning more about these animals factored into their "personal fascination" then

the proportion of visitors with educational motivations might have been

considerably higher. Morgan (2000) stated that education is not the primary

motivation for attendance at zoos but several of the studies cited (Kellert, 1979;

Andereck and Caldwell, 1994; Wolf and Tymitz, 1981) could be interpreted

differently. Morgan notes Andercek and Caldwell's four motive clusters: an

education/recreation group (56.3%), a recreation oriented group (11.2%), an

educational group (21%) and a recreation/photography group (11.5%). Lump the

three recreation-mentioned groups together versus two education-mentioned

4



groups and you come out about even. You could even argue for the potential

educational aspect of the recreation/photography group. Add to these general

studies of Americans' motivation for leisure activities and we find education and

learning running second only to "relaxation" (Roggenbuck, Loomis and

Dagostino, 1990). Even considering studies like Morgan and Hodgkinson (1999)

that do show entertainment/recreation as the primary motivation for zoo and

aquarium visitors, the significance of education as another considerable

motivation cannot be denied.

Learning, no?

Nevertheless, regardless of the visitor's motivation, do they actually learn

anything on a visit to a zoo or aquarium? Some research indicates they may not.

Farinato (2001) cites two studies (Kellert and Dunlap, 1989 and WSPA and The

Born Free Foundation, 1994) that showed no evidence of learning among zoo

visitors, but goes on to acknowledge the potential, if unrealized.

An evaluation of visitors to the San Diego Zoo's African Rock Kopje

exhibit (Derwin and Piper, 1988) also showed meager cognitive gains.

Researchers observed visitors as they experienced the exhibit, tracking how

individuals interacted with windows, signage and interactives. Seventy visitors

were approached and agreed to take a questionnaire. Few visitors were able to

give acceptable answers to cognitive questions. The study also notes that many

who took the questionnaire and did poorly also read little of the signage. The

authors seemed to imply that learning did increase with more reading, but never
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stated this finding explicitly. They did, however, show that visitors performed

better on questions that were linked to interactive elements.

The oft-cited Kellert (1979) quizzed a section of the general public on

animal knowledge and attitudes and found that although zoogoers outperformed

non-zoogoers on knowledge and ecological attitudes, zoo visitors were

consistently outperformed by other animal activity groups (including

birdwatchers, hunters, backpackers, trappers and others) although it's not clear

how much overlap there might have been in these groups and how it might have

affected scores. This evidence is often cited when the case is made that zoo

animals are not good representatives of their wild relatives—their behavior,

choices, appearance, etc. all significantly altered by their captivity. Many anti-

captivity advocates insist that animals cannot be truly understood out of the

context of their habitat and ecosystem. Even naturalistic exhibits are a mirage,

constructed of plastic and concrete, resulting in unnatural behaviors and stress

(Hancocks, 2001). That in situ groups like hunters and birdwatchers showed a

better understanding of animals and ecology only supports this argument.

Hancocks (2001) goes on to point out that the learning that goes on at a captive

facility may be misguided at best, fostering misunderstandings about the very

habitats and animals they try to teach about. Artificial rain forests with plaster

trees, colorful plants and animals and clamorous, piped-in sounds belie the

"hushed, dark and contemplative environments" they truly are. Zoos invariably

focus on large, charismatic (chiefly mammalian) subjects whereas the animal

kingdom is very different, with mammals (and indeed, vertebrates) comprising
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only a small percentage of the total number of species. At the Oregon Coast

Aquarium, the Open Ocean exhibit—attempting to recreate a sparse, almost

desert-like marine habitat—is fairly teeming with fish including the exclusively

near-shore leopard shark—an example of the kind of trade-offs zoos and

aquariums make every day balancing the exhbitis visitors want to see with those

that truly represent the natural world. But perhaps more damning than studies that

show learning has not occured at captive facilities like zoos and aquariums is the

lack of studies that show that it has—a situation that has changed since it was first

pointed out in Jamieson (1985).

Learning, yes?

Often overlooked in the 1979 Kellert study was that zoogoers did outperform the

public-at-large on a quiz of general animal knowledge, and scored higher on

"ecologistic" attitude measures. Zoo visitors also indicated more "interest and

affection for wildlife" than the general public and (ironically, to some) more

sympathy towards animal rights and welfare than any group other than the

"animal protection organizations," "scientific study hobbyist" and "anti-hunting"

groups. Moreover, contrary to the contention of some animal welfare groups

about the true message of captive animal facilities, zoo visitors scored lower on

"dominionistic" measures than any other group save the "anti-hunters" and the

those in animal protection organizations

"Practically every visitor experiences some form of learning during a trip

to the zoo, whether it be cognitive, affective or behavioral in nature." (Wolf and

7
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Tymitz, 1981 as quoted in Morgan, 2000). Morgan goes on to cite Roggenbuck,

Loomis and Dagostino (1990) in concluding that captive facilities, "are better

suited for providing 'generic' education benefits such as environmental awareness

and resource stewardship rather than conveying specific information about

animals," a view shared by Bitgood et al. (1988). But the Roggenbuck paper

seems to say just the opposite, "Limited studies do show considerable gains in

factual knowledge, recognition memory, and behavior or skills during leisure

participation. Evidence of attitude change is less compelling."

A growing number of studies do show cognitive achievement on the part

of zoo and aquarium visitors. In testing an exhibit prototype to correct the

misassumption that birds flap their wings up and down, Birney (1988) found that

45% of the visitors surveyed after using the "Flying Walk" could correctly

reproduce the figure eight pattern used by birds in flight, compared to just 4% of

those who had never used the Walk.

Borun, Chamber and Cleghorn (1996) interviewed and observed the

behavior of 129 families that visited one of four institutions, including the New

Jersey State Aquarium and the Philadelphia Zoo. After unobtrusively observing

the behavior of a family around an exhibit, they approached the group for an

interview. Each family was asked what the exhibit was trying to show and what

came to mind when they looked at the exhibit. Interviews were tape-recorded and

responses coded. Verbal and physical behavior was noted from observation and

video. Responses were scored according to pre-established learning criteria for

each exhibit observed. Forty-two percent of families at all four facilities show
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"Level One" learning—defined as one word statements or answers identifying

content of the exhibit but with some erroneous connections to the content and

intent. Forty-six percent showed "Level Two" learning (multi-word answers,

correct connections to exhibit content, some connections to personal experience).

Finally, 12% showed a deeper, "Level Three" learning, characterized by multi-

word answers, identification of concepts behind exhibits and connections of

concepts to life experience. They concluded that families are learning; yet

obviously there's room for improvement.

The Monterrey Bay Aquarium interviewed visitors before and after

viewing an exhibit on sharks (Martin, 1993). They interviewed 121 visitors before

entering the aquarium and 375 visitors after. Interview questions were open-ended

with exit interviews including questions on visitors' own perceptions of their

learning. In general, visitors were successful in identifying themes presented by

the exhibit. Ninety percent professed to have learned something about sharks they

had not known before. There also were substantial reductions in misconceptions

about shark teeth, size and the relative danger of shark attack.

Examples of cognitive and affective gains by zoo and aquarium visitors

are growing. In addition to these studies, Michael Hutchins, then Director of

Conservation and Science with AZA, cites examples from the Brookfield Zoo and

the National Aquarium in Baltimore in a point/counterpoint article on whether

zoos and aquariums cultivate an appreciation for wildlife (CQ Researcher, 2000).

This study seeks to add to the body of literature on learning in zoos and

aquariums by examining whether visitors to the Oregon Coast Aquarium's Great



1 0

White Mystery exhibit learn factual information about sharks and/or experience a

change in their attitudes about sharks.

The Great White Mystery: What Happened to Surfer Bob?

The Great White Mystery (GWM) was an exhibit intended to challenge long

established stereotypes about sharks and shark attack. Surfer Bob was a

hypothetical environmentalist who disappeared while filming a documentary

about sharks. All that was recovered was his surfboard—with a large bite taken

out of it. The natural assumption...the shark did it. The exhibit tells a story of the

investigation by an FBI (Fish Bites Investigations) detective to find out what

really happened to Surfer Bob. Information was presented as wanted posters,

clues, newspaper headlines, etc. The following is a walk-through for GWM.

Supporting images and information can be found in Appendix A.

As you approach the Passages of the Deep entry plaza, you
notice the squad car—the first sign that something is wrong.
Looking past the Fish Bites Investigations car you can see a
crime scene with evidence tagged and marked. In the first
evidence case, you find crime scene photos showing Surfer
Bob's abandoned board with what can only be a giant shark
bite out of it. Shark teeth are scattered all around the board. On
either side of the evidence case, you see case files on the
primary suspects: The Razortooth Gang, The Big Mouth Mob
and the Crusher Crew.

Passing through the double doors, you find yourself
inside FBI Field Headquarters. The TV is on and you hear a live
report from a local beach on Surfer Bob's disappearance. On
the walls you find wanted posters for a motley crew of suspects,
including 'Wanda' the white shark, 'Bruno' the basking shark
and 'Harry' the horn shark, among others. The posters tell all
about their habits and hangouts. Touch screen monitors on the
detectives' desks let you start to wheedle down your long list of
sharky suspects.
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As you walk down the ramp you can't help but be
impressed by the life-sized great white casting hanging to your
right. It's nearly 14 feet long and HUGE! At the bottom of the
ramp you enter the Crime Lab where you can match the bite on
Surfer Bob's board to the tooth prints behind. You can also
examine some shark teeth under a microscope and watch
several short video clips on shark behavior—more clues to help
you figure out the mystery.

Walking by the other side of the great white cast, now on
your left, you browse some interesting signage on shark skin
and senses. Before entering the first of Passages' underwater
tunnels, you read over three newspapers. Some are just
ridiculous, like the Shark Enquirer; some are enlightening,
telling shark legends and myths from other cultures and some
are just sad. The Shark Sentinel tells of some of the many threats
to sharks and actions you can take to help.

In the vestibules between tunnels, you kill some time
reading about the many different mouth and tooth types and
some of the many different feeding styles of sharks. Many of
them don't seem all that scary. They certainly couldn't have
done Surfer Bob any harm. You also read about skates and rays,
relatives of sharks often guilty by association.

Finally, you reach the exit lobby. Newspaper headlines,
signs and video trumpet the news—the sharks are innocent!
Surfer Bob was injured when he foolishly stood on a log to get a
better shot and a wave turned his seemingly stable platform
against him. Signage and a touch screen exhibit help you learn
some of the many things that could be considered "more
dangerous" than sharks including honeybees, automobiles and
vending machines! Other signage in the exit lobby tells how
much more dangerous we are to sharks than vice verse. These
signs tell of the danger posed to sharks by bycatch, finning and
habitat destruction. They also give you suggestions on who to
contact to let our government know that you are now concerned
about sharks!

This study aims to determine if visitors to the Great White Mystery exhibit

learned selected factual information about sharks and if their attitudes about

sharks were altered. It further intends to see if visitors' knowledge and opinions of

sharks change over time.
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to 4:00 p.m. (Aquarium summer hours run from 9:00 a.m. to 6:00 p.m.) Testing

was suspended from 12:00 p.m. to 1:00 p.m. to give volunteers a lunch break and

because lunch-bound visitors would likely be less willing to participate. Visitor

willingness also dropped off considerably after 4:00 p.m. as evidenced during pre-

testing and in several test sessions where volunteers attempted to stay late to get

more surveys. For practicality, pre-visit testing was done during the morning

shifts and post-visit testing in the afternoon. The Aquarium has an average

visitation time of approximately two hours (2.2 hours in the summers of 1999,

2000 and 2001 according to visitor surveys conducted by Morey and Associates).

Visitors arriving right at opening would not begin to exit until 11:00 p.m., giving

only an hour of reasonable sampling time. In the afternoon, newly arriving

visitors may feel more pressed for time and be less likely to participate. A single

attempt to take pre-visit surveys during an afternoon shift (on July 17) seemed to

bear this out with only six visitors agreeing to participate out of 25 individuals

approached.

An attempt was made to randomize the sample and eliminate any selection

bias on the part of the survey teams. Each day the survey teams rolled a 10-sided

die to determine their sampling criteria (n) . Survey teams added 5 to the number

cast so that, in the event of a visitor refusal, the count would not require the team

to approach a member of the same party (e.g., if the number rolled was a one).

The average size of visiting parties was approximately four in both the summers

of 2000 and 2001 (Morey and Associates, 2000, 2001). This provision was

maintained even after a modification to the sampling plan was made that
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instructed the survey teams to resume their count after the rest of the refusing

visitor's party had passed. For example, if n for the day was 6 and 6th visitor

turned out to be the first member of a party of eight, the survey team would begin

counting n with the next group of visitors instead of asking the 7 th member of the

same party. If the nth visitor turned out to be under the age of 10, the next visitor

would be approached. If the nth visitor had already seen the Great White Mystery

exhibit, the count was resumed with the next party (since it is likely that other

members of the party had also seen the exhibit). Minors were only solicited with

the permission of a parent or legal guardian. Large camp, tour or school groups

were excluded from the study to avoid potential problems with obtaining consent

for minor participation.

When the nth visitor was determined, one member of the survey team (the

"greeter") approached, asked if they has been to the Aquarium since Memorial

Day Weekend, told them a little about the study and asked for their participation

(see Appendix B: GWM Greeter Introduction). Participation was rewarded with a

small gift (a stretchy marine animal or Aquarium postcard). Greeters noted the

number of visitors surveyed and the total number of visitors approached. If the nth

visitor appeared to be a minor, permission was first sought from the apparent

guardian. Once obtained, the minor was solicited to participate in the study.

Parents/guardians signed permission forms to acknowledge their consent (see

Appendix B: Survey Permission Slip). For post-visit respondents, additional

permission was sought to contact the minor for a follow-up survey. Permission

slips are on file.
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This study samples one set of visitors pre-visit and a separate group of

visitors post-visit in an attempt to maintain internal validity. There was concern

that testing the same visitors pre- and post-visit might alter how they experienced

the exhibit. They might be cued to look for certain bits of information, even spend

extra time "studying"—knowing they would be tested again after their visit.

Campbell and Stanley (1963) cite the experience gained by pre-testers and the

reactivity of respondents to pre-testing as two of several drawbacks to the use of

the traditional pre-test/post-test model in educational research. The variability in

length of stay and the difficulty of getting visitors to return for another time-

consuming survey added to our decision to measure separate samples. Visitor

survey studies by Birney (1988, 1994), Martin (1993) and Heffernan (1998) used

a similar sampling scheme. The design of this study, a separate-sample, pre-

test/post-test design as described in Campbell, accounts for concerns about testing

influence and respondent reactivity. Randomization helps to account for potential

biases between the samples. Campbell and Stanley also cite several shortcomings

of this design including concerns about intervening confounding events and

inconsistency in instrumentation. The short time span between entry and exit is

too short for confounding events to hinder the study's findings. The potentially

confounding shark video that the Aquarium shows in its theater was controlled for

with Question vii. on the post-visit version of the survey (see Appendix B: GWM

Survey). To minimize inconsistency in the application of the survey by study

volunteers, all volunteers went through training before participating and were

spot-checked periodically throughout the summer.
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addressed cognitive objectives (objectives 1-8). Question "one-half' and a

second set of eight Likert-style questions addressed the exhibit's affective goals.

Surveys also collected demographic information, including age, level of

education, last visit to an aquarium and past exposure to information on sharks.

(See Appendix B: GWM Survey). Surveys for pre- and post-visit respondents

were identical (with the exception of a question on the post-visit survey about

whether or not the visitor had viewed the shark video in the Qwest Theater).

Surveys were supported with a set of visual aids. Visual aids ranged from a list of

multiple-choice answers for the visitor to follow along, to photographs of shark

teeth and jaws (copies of visual aids can also be found in Appendix B). Follow-up

surveys held identical questions presented in a different order and with modified

language to make up for the lack of visual aids. Follow-up surveys did not need to

repeat demographic questions but did ask questions related to the respondent's

exposure to sharks since their visit to the Aquarium (see Appendix B: Follow-up

Survey Questions).

Survey instruments were pre-tested internally, then with the public on

June 10 and 15. Modifications were made to the language and length of items and

the greeters' instructions. Surveys were pre-tested again along with the participant

selection process for 13 pre-visit respondents on June 23, and 11 post-visit

respondents on June 30. Only minor changes were made to the surveys. Follow-

up surveys were pre-tested internally, then again with post-visit respondents from

June 30 and July 2. Of 14 who agreed to follow-up surveys, four were reached

and surveyed. Several minor changes were made to the language of the questions.
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After a greeter secured a visitor participant, the survey-taker would sit

down with the individual and administer the survey verbally. The greeters chatted

and generally occupied the rest of the respondent's party to keep them company

and to prevent them from interfering. This two-person approach was modeled

after Birney (1994). As survey-takers read each question aloud, respondents could

follow along on a card that listed the possible answers or a relevant photograph.

For questions one and two, the cards showed a list of the available answers and

relevant information for true/false and multiple-choice style items. This was done

to prevent the respondent from forgetting potential responses and to get them used

to referring to the cards for later questions. For questions three and four, the cards

held color photographs of shark jaws and teeth. Respondents were asked

questions about how each was used. The questions focused on the shape and/or

placement of the teeth. Photographs were chosen over the actual items to prevent

the size of the teeth from influencing their answers. The card for question five

gave six items to be rated by the respondent. Questions six and seven were open-

ended with no corresponding visual aid cards. The final visual aid card gave the

five possible responses to the Likert-style questions (strongly agree, agree,

neutral, disagree, strongly disagree).

After each survey was completed, the survey-taker presented the

respondent with their gift and a contact card in case they had any further questions

about the survey or the study (see Appendix B: 1RB/Investigator Contact Card).

All surveys were filed and cataloged by date and time.



Follow-up surveys were conducted between July 7 and December 30,

2001 with 88% taken in November and December). Calls were made between

6:00 and 8:00 p.m. on weekdays and between 12:00 and 8:00 p.m. on Sundays.

For minor participants, verbal consent was obtained again from the parent or

guardian before proceeding.

Data entry and analysis
Individual surveys were given a unique ID number (survey#), coded and entered

into an SPSS database (see Appendix C: Coding Mmanual). Follow-up surveys

were entered on the same line as their corresponding post-visit surveys. Coding

and entry was done by a single individual for consistency. Statistics were run on

demographic information, individual questions and overall results on cognitive

and affective questions. An overall cognitive score was calculated, as was a

"shark friendliness" score (based on responses to affective questions).
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Results

Demographics

Over the course of sampling, survey teams approached over 800 visitors and

surveyed 403. Exact accounting for the number approached wasn't possible due to

some inconsistencies in the way survey greeters recorded their efforts. Three

surveys were excluded from the final count. One respondent who took the post-

visit survey had not actually been through the Aquarium. Two surveys were taken

without the use of the visual aids. After these surveys were eliminated the final

number was 400 surveys, 186 pre-visit and 214 post-visit. One hundred and

twenty-one of the post-visit respondents agreed to take follow-up surveys with 67

follow-up surveys completed.

Aquarium attendance for the months of June, July and August was

estimated by Aquarium President Phyllis Bell at 300,000 to 400,000 visitors

(personal communication). Actual attendance over this period was 283,725.

Attendance from the survey start date, June 30, to end date, August 29, was

211,037. Attendance on survey days only was 114,548.

Final survey numbers fell far short of the original targets. For data

expressed as proportions, in pre- and post-visit surveys, the adjusted confidence

interval was ±7% at the 95% confidence level. For follow-up surveys, it was

±12% (due to small sample size) also at 95% confidence. When considering data

over the whole group (n = 400), the confidence interval shrinks slightly to ±5%.

These intervals are derived from the formula Cp = ±Za i/ p(1-p)/n, where p is the

20
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true population mean proportion, n is the sample size and Z is set at 1.96 to match

the 95% confidence level. Since the true mean proportion is unknown, p is

conservatively set at .5 (Rea and Parker, 1997) and the confidence intervals were

calculated for the sample sizes of the overall group and the pre-visit, post-visit

and follow-up samples (n = 400, 186, 214 and 67, respectively).

In the sample overall, 42.3% were male and 56.8% were female (±5%) (4

surveys had no information). In the pre-visit, post-visit and follow-up samples

those percentages were 38.7% /60.8% (±7%), 45.3%/53.3% (±7%) and

47.8%/52.2% (±12%), respectively (Figures 1-4). Chi-square tests indicated no

significant differences between pre-and post-visit respondents or between the

follow-up respondents and other post-visit participants.

The 40-55 age bracket was the largest overall and in each of our three

samples followed by the 25-40 brackets and 55+ brackets. The edges of these

categories are indistinct due to the way they were defined (i. ., do 25 year olds

belong in the 18-25 bracket or the 25-40 bracket?). Age categories can be found

in Figures 5-8. Significant differences were found between the pre- and post-visit

groups (X .05 = 11.274, df = 4) but the extent of those differences was fairly small

(Cramer's V = .168). Follow-up respondents were not significantly different from

other post-visit respondents.

Questions about respondent's education, Figures 9-12, revealed that the

majority had some exposure to college with over 44% (overall) having a four-year

degree or better. That percentage grows to 54.5% when excluding the 10-18 and

18-25 age groups. Pre- and post-visit respondents were not significantly different.
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Only 6% of the overall sample had never been to an aquarium before

while 27.5% reported having visited an aquarium in the last year (Figure 13).

However, 54.3% had never been to the Oregon Coast Aquarium (Figure 14) and

only 3.7% of respondents were members. Just 15% of post-visit respondents saw

the shark video in the Qwest Theater. Pre-visit respondents were not significantly

different from post-visit respondents in any of these categories—likewise for

follow-up respondents vs. other post-visit participants. Individuals that saw the

shark video in the theater did not differ significantly on either cognitive or

affective questions.

In questions regarding their previous exposure to sharks and shark-related

information (Figures 15), 74% overall indicated they had seen sharks in public

aquariums. Seventy percent had seen a Hollywood film about sharks; 71% had

read a book; 74% read magazine articles and 81% had seen articles on sharks in

various news media. Evidencing the influence of television on what we know and

think we know, 93% of all respondents said they had seen a video or nature

program concerning sharks. Exposure to sharks was very similar in pre- and post-

visit groups. Significant differences were found only in the question about having

seen sharks in public aquariums (e . o i = 15.312, df = 1). Again, however, the

extent of the difference was small (Cramer's V = .196). This discrepancy may

have arisen from confusion on the part of the survey respondent, especially if the

volunteer survey taker was not clear that survey respondents should not consider

their current visit to the Aquarium in answering this question.







Scoring guide: Question 1
Response
3 hits (yes on all 3 correct)
0 misses (yes on any other)
3 hits, 1 or more misses
2 hits, 0 misses
2 hits, 1 or more misses
1 hit, 0 misses
1 hit, 1 or more misses
0 hits

Score
6 pts.

5 pts.
4 pts.
3 pts.
2 pts.
1 pts.
0 pts. 

Table 4. 
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according to Morey compared to about 4% in our study. Finally, 55% of Morey's

respondents indicated this was their first visit to the Oregon Coast Aquarium. In

our survey, the number was 54%. As an interesting side note, 93% of visitors

rated their educational experience at the Aquarium as "good" to "excellent" (a

score of 7 or higher out of ten). Seventy-one percent rated it as "excellent," giving

a score of nine or higher (Morey and Assoc., 2001).

Cognitive questions

Questions one through seven (see Appendix B: GWM Survey) were designed to

measure cognitive retention—what the visitor learned. A cumulative score on all

seven questions was determined and will hereafter be referred to as the 'overall

cognitive score' or `OCS'.

Question one asked respondents to

identify which of five choices described how

some sharks feed. They were instructed that

there might be more than one correct answer.

Volunteer survey takers gave each respondent

a card to follow along as they read the choices aloud. Three of the six choices

were correct. Scoring for question one is seen in Table 4. T-tests of the pre-visit

and post-visit mean scores indicated a significant difference (p = .000). Paired-t

tests of follow-up respondents' post-visit scores vs. their follow-up phone survey

scores showed no significant difference (p = .066). Ninety-seven percent pre- and

99% post-visit correctly identified 'cut and tear to pieces with razor-sharp teeth.'
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For pre-, post- and follow-up means and their respective t statistics on all

cognitive questions, see Tables 5 and 6. Pre- and post-visit scores for each

cognitive question are summarized in Figures 16a and b.

Question two asked visitors to choose the correct adaptation used by filter-

feeding sharks to capture their prey. The correct response, 'gill rakers', was

rewarded with six points. Thirty-nine percent of respondents pre-visit and 40%

post-visit correctly identified 'gill rakers'. There was a sizable percentage (36%

pre, and 33% post) that chose 'baleen,' an adaptation that serves a similar purpose

in whales. No significant differences were found in pre- and post-visit scores

(Table 5). Mean scores on question two for follow-up respondents post- and

follow-up were identical (Table 6).

Question three asked participants to look at a picture of a shark jaw and

chose from four possible answers to identify this particular shark's most common

prey. Six points were given for those that chose 'hard-shelled animals.' Visitors

did fairly poorly on this question with just 16% of pre-visit respondents answering

correctly. Post-visit scores were determined to be significantly better (p = .018)

with 26% answering correctly (Table 5). Paired-t tests of follow-up respondents'

post-visit scores vs. their follow-up scores showed no significant difference

(Table 6).

Similar to question three, question four again asks respondents to look at a

photograph (this time of a tooth) and identify the appropriate prey from four

choices. Those answering 'cutting large prey' were given six points. Visitors

performed very well on this question with 84% answering correctly pre-visit.



Cognitive performance, pre- vs. post-visit

Pre-visit
mean

Post-visit
mean

t statistic
(df = 398)

Significance
(two-tailed)

Question 1 3.74 4.30 3.936 .000

Question 2 2.32 2.41 .301 .764

Question 3 .97 1.54 2.373 .018

Question 4 5.03 5.07 .699 .847

Question 5 3.58 3.98 1.648 .100

Question 6 2.45 2.79 1.939 .053

Question 7 2.87 3.45 2.511 .012

OCScore 20.90 22.45 2.414 .016

Table 5.

Cognitive performance, post- (paired) vs. follow-up

t statistic
(df= 66)

Significance
(two-tailed)

Question 1 4.27 3.94 1.867 .066

Question 2 2.69 2.69 .000 1.000

Question 3 1.52 1.79 .652 .517

Question 4 5.37 4.93 1.397 .167

Question 5 4.30 3.85 1.690 .096

Question 6 2.87 2.64 .869 .388

Question 7 3.85 3.81 .173 .863

OCScore 23.79 23.64 .179 .858

Table 6.
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This number was almost identical in the post-visit group at 85%. The scores of

follow-up respondents fell compared to their post-visit efforts but, again, not

significantly (Table 6).

Question five gives the visitor six items and asks them to rank them one to

six in order of their danger to people. 'Danger' in this case is measured by the

number of people killed each year. The point of the question was not for people to

memorize the correct order of this odd assemblage but rather for them to realize

that sharks do not pose the danger to their safety that they have been led to

believe. Therefore, six points were awarded to people who correctly placed the

shark at number six, but three points were also given for respondents who placed

the shark at number five. The mean rank for the shark by pre-visit respondents

was 4.99 with a mode of six. Post visit, the mean rank jumped (or fell?) slightly to

5.14. The mode remained at six. See Figures 17-20 for details on how respondents

ranked these items. Mean scores, however, did not change significantly (Table 5).

The follow-up respondents did somewhat better than the rest of the post-visit

folks on their initial test and did slightly worse later on their follow-up survey

(Table 6). Still, the differences were not significant.

Questions six and seven were a little different in that they were open-

ended. Question six asked respondents to come up with two threats to sharks

caused by humans. Each threat given was worth three points (up to six).

Responses were categorized and correct answers were decided upon based on the

exhibit's content. Full points were given for "habitat destruction," "bycatch,"

"finning," "fishing or hunting," "misunderstanding," and "media." When
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determining correct answers, several responses were combined and accepted as

"fishing" including "commercial fishing," "recreational fishing," "nets,"

"overfishing," inter alia. For pre-visit respondents, the most popular answer was

"pollution" (found on 53% of all surveys), followed by "fishing" (26%) and

"nets" (20%). Post-visit respondents also made pollution number one (49%),

followed by "nets" then "fishing" (27% and 23%).

Mean cognitive scores were higher post-visit than pre-visit but fell just

short of significance (Table 5). 'Finning,' in particular, was mentioned on only

1.6% of pre-visit surveys but 7.9% of post-visit surveys—a significant increase (Z

= 2.89). Tycatch' didn't register at all pre-visit and only showed up on three

surveys post-visit. Habitat destruction was actually mentioned on fewer post-visit

surveys than pre-visit surveys (4.7% vs. 8.6%) but the difference turned out not to

be significant (Z = 1.58). Scores were lower for follow-up surveys than on post-

visit surveys but not significantly (Table 6).

Question seven challenged visitors to name two things they could do to

save sharks. Responses were categorized and correct answers were based on those

presented in the exhibit. Six points were possible, three for each correct response.

Full points were give for "education," "donate (time or money)," "political

action," "protection," "don't eat or use sharks," "eat shark/fish-friendly seafood,"

"don't fish for sharks," and "reduce/regulate fisheries." In pre-visit surveys, the

most common responses were education-related (on 43% of all surveys) followed

by "reduce/stop pollution" (32%). Education-related and anti-pollution responses

were again popular on the post-visit surveys (44% and 29%) with
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donation/support responses weighing in more heavily this time (20% vs. 16% on

the pre-visit). Follow-up surveys saw an even greater showing for

donation/support responses (28%). By far the most common response however

was "don't know," found on 47% of the pre-visit and 25% of the post-visit

surveys. However, the reduction in this percentage was dramatic and significant

(Z = 4.618). Scores improved significantly from pre- to post-visit (Table 5) and

showed little drop-off from post-visit to follow-up (Table 6).

The overall cognitive score (OCS) was calculated out of 42 possible points

(seven questions, six points each). The high score for pre-visit respondents was 36

points; the low was three points. The mean score was 20.9 (±0.8). For post-visit

respondents, the high score was 38 and the low was four. The mean OCS was

22.45 (±0.9), found to be significantly higher than the pre-visit (p = .016)(Table

5). The mean OCS for follow-up surveys was not significantly different that its

post-visit counterpart (Table 6). Interestingly, the post-visit mean for respondents

who also participated in the follow-up study (23.79) was found to be significantly

higher than the rest of the post-visit group (21.84) (t = 1.996, df = 212, 95%

confidence). See Tables 7-10 and Figures 21-24 for details on the overall

cognitive performance of each group.

Tests were run comparing follow-up OCS for the four most common

exposure responses: news media (75%), video/nature program (44%),

talked/learned with friends or family (41%) and magazine articles (20%). None

were found to have a significant effect on overall cognitive scores.





Stats
Mean
Median
Mode
Std. Dev.
Variance
Range
Low
High

Value
23.64
23.00
23
7.09
50.23
33
6
39 
Table 10.

Figure 24. OCS, follow-up
30

0

OCS, post- (paired) 
Stats	 Value
Mean	 23.79	 20

Median	 24.00
Mode	 24*
Std. Dev. 5.95
Variance 35.41
Range	 26
Low	 8	 zcs- 10
High	 34 1-

u-

0

Figure 23. OCS, post-visit (paired)

38

*Multiple modes, smallest shown

Table 9.

OCS, follow-up
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fewer thought them to be "dangerous" (Z = 2.04). In the follow-up group, the

"dangerous" response was even less common, showing up on less than eight

percent of the surveys.

Questions al-a8 were Likert-style attitude items regarding sharks and

shark conservation (see Appendix B: GWM Survey for an example). For the sake

of tracking responses, responses were coded "strongly disagree" equal to one, and

"strongly agree" equal to five. For the purposes of determining a "shark-

friendliness" score (SFS), questions were later re-coded so that five represented

the most shark-friendly answer and one represented the least.

Question al asked if sharks were one of the respondent's favorite animals.

Pre-visit participants gave a mean score of 2.81 (roughly corresponding to just

less than neutral). Their most common response (mode) was "neutral." The post-

visit group's mean response was higher at 3.05 (with an identical mode). T-tests

show the increase to be significant (p = .011). The follow-up mean was found to

be significantly lower than the follow-up participants on-site post-visit response

(p = .000). See Tables 12 and 13 and Figures 25 and 26 for scores and statistics on

all affective questions.

Question a2 asked visitors if they felt they could make a real difference in

shark conservation. Pre-visit respondents agreed slightly with a mean response of

3.52 and a mode of four ("agree"). Post-visit responses turned out to be identical.

Follow-up responses fell off slightly from their post-visit responses but the

difference was not significant.
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Question a3 asked if visitors were worried about some sharks going

extinct. Pre-visit respondents were a little worried with a mean response of 3.61

and a mode of four ("agree"). Post-visit respondents were also somewhat

concerned with a mean of 3.70 and a mode of four. The difference was not

significant. Worry among follow-up respondents fell off a bit but the difference

was not quite significant.

Question a4 postulated that there are more important species than sharks

to worry about saving. Neither pre- nor post-visit respondents seemed to agree

with this statement; mean scores were 2.89 and 2.87. The slight decrease was not

significant. Difference in means scores of the paired post-visit and follow up

samples were also not significant.

Question a5 asked if their families would be willing to pay more for

seafood that was labeled 'shark safe.' With an average response of 3.35 and a

mode of four ("agree"), pre-visit respondents seemed to be open to the idea. Post-

visit respondents were similar, though the slightly higher score was not

significant. And though the follow-up mean was higher than the post-visit mean,

these differences were also not significant.

Question a6 wanted to know if respondents would feel nervous about

sharks if surfing or swimming in ocean waters. Pre-visit respondents may have

agreed slightly, with a mean of 3.14 and a mode of four ("agree"). Post-visit

respondents may have been less nervous, though not significantly so. Likewise,

follow-up responses were not significantly different from their original post-visit

surveys.
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Affective results, pre- vs. post-visit

Pre-visit _ Pre-visit
mean	 mode

Post-visit
mean

Post-visit
mode

t statistic
(df = 398)

Significance
(two-tailed)

Question al 2.81 3 3.05 3 2.554 .011

Question a2 3.52 4 3.52 4 .020 .984

Question a3 3.61 4 3.70 4 .886 .376

Question a4 2.89 2 2.87 3 .172 .864

Question a5 3.35 4 3.40 4 .435 .664

Question a6 3.17 4 3.04 2 1.033 .302

Question a7 2.68 2 2.57 2 1.088 .277

Question a8 2.82 2 2.63 2 1.804 .072

SFScore* 19.35 - 19.98 1.753 .080

Table 12.

Affective results, post-visit (paired) vs. follow-up

t statistic Significance
(df 66) (two-tailed)

Question al 3.19 3 2.67 2 4.878 .000

Question a2 3.66 4 3.48 4 1.566 .122

Question a3 4.00 4 3.78 4 1.928 .058

Question a4 2.90 2 2.82 3 .546 .587

Question a5 3.54 4 3.73 4 1.582 .118

Question a6 2.87 2 2.67 2 1.456 .150

Question a7 2.57 2 2.87 2 2.277 .026

Question a8 2.37 2 2.34 2 .252 .802

SFScore* 21.06 20.64 1.558 .124

Table 13.
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Question a7 suggests shark conservation would be better left to major

environmental organizations. Pre-visit respondents seem to disagree, with a mean

of 2.68 and a mode of two ("disagree"). The post-visit mean was less, but did not

represent a significant change from the pre-visit position. Over time, follow-up

respondents seemed to warm a bit to the idea, with a significant increase in their

mean response.

Question a8 asks simply if the thought of sharks makes you uneasy. Pre-

visit respondents were on the negative side of neutral with a mean of 2.82 and a

mode two ("disagree"). Post-visit respondents felt similarly and any difference

was not significant. Means for follow-up and post-visit respondents were also

very similar.

If one were to strongly agree with questions al, a2, a3, and a5 and

strongly disagree with questions a4, a6, a7, and a8, you could score a perfect 40

on the shark friendliness scale. For pre-visit surveys, the most shark-friendly

respondent scored a 35, the least friendly scored an 11 (the worst you could do

was an 8). The mean SFS for the pre-visit group was 25.72. The high score for the

post-visit group was 37 and the low was 13. The mean for the group was 26.43—

higher, yes, but not significantly so. By contrast, the SFS for the follow-up

surveys fell from 27.60 to 26.96, a significant drop (t = 2.000, p = .050).

Considering there were possible problems with two of the affective

questions (see Discussion), a modified shark-friendliness score (SFS*) was

calculated after excluding questions on 'more important species' and 'large

conservation organizations.' The score is now measured out of 30. Pre-visit mean
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was 19.35. Post-visit mean was 19.98. The difference between the two groups was

still not significant. Modified SFS for the follow-up group was 26.96, not

significantly different from the group's post-visit score of 27.60. Tables 12 and 13

show the modified scores (SFS*).



Discussion

This study chose to test separate samples pre- and post-visit in order to prevent

any kind of internal testing bias, where visitors might experience the exhibit

differently knowing they will be tested again afterwards. Testing two separate

groups of people, however, could bring up questions about how valid

comparisons between the two groups might be. As it turned out, the two samples

were very similar in their demographic statistics with no significant differences

found in Chi-square tests on gender, education, recent visits to public aquariums,

membership at the Oregon Coast Aquarium or in most categories polling their

past exposure to sharks. Only in the distribution of age groups was there seen to

be a significant difference ()? .05 = 11.274) but the degree of that difference was

found to be weak (Cramer's V= 0.168). Though the number of categories

available for comparison was limited, the numbers from the summer 2001

demographics survey, undertaken by Morey and Associates, seem to show

similarities between our overall sample and Aquarium visitors, in general. It

seems fair to say our results are indicative of Oregon Coast Aquarium visitors as a

whole.

Cognitive performance, before and after

Question one, the first of the cognitive questions, addresses objective 1 (see Table

13). Visitors could have picked up information of various shark feeding styles in

any of the following components (see Appendix A for Component Outline and

images):
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Questions two through four address objectives 2 and 3 (Table 13).

Information regarding these questions was available in:

• Shark suspects area and /or wanted posters
• FBI Headquarters touch screen interactive
• Crime Lab note boards
• Feeding styles panel

Performance on question two was not significantly different between pre- and

post-visit surveys (p = .764). In reviewing the exhibit components that address

this question, it was determined that although the filter-feeders are mentioned

many times as a group, 'gill rakers' are only mentioned twice—once on the FBI

Headquarters touch screen and once on the Getting a Bite to Eat vestibule

signage. By focusing on gill rakers in this question the survey may not accurately

measuring the visitors' learning about filter-feeding sharks.

Questions three and four asked visitors to identify the prey of a shark

whose jaws or teeth were depicted in a photograph. The use of real jaws and teeth

was intentionally avoided so that respondents would focus on the shape of the

teeth rather than the size. In retrospect, this concern may have been misguided,

since the size of the tooth is just as relevant to the animal's diet as the shape.

Although respondents did poorly on this question overall, post-visit scores were

significantly higher than pre-visit scores (p = .018). Incidentally, the most popular

answer among pre- and post-visit respondents, "slippery prey..." is not

completely wrong. Sharks with teeth like the ones depicted in the photograph

(e.g., zebra sharks, big skates) will also eat fish and other slippery prey, just not as

commonly as hard-shelled prey.
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Visitors performed better on question four than any other with 84% of pre-

visit respondents recognizing the serrated, triangular tooth of the great white as

well its design for cutting. It is perhaps because of this familiarity with this

particular mechanism that the post-visit score, while higher, turned out not to be

significant (p = .847).

Question five addresses objective 8: given a list of common dangers to

human health and safety, visitors will be able to place shark attack in its proper

context. Information addressing this question was found chiefly in a touch-screen

computer interactive at the end of the exhibit. In addition, the theme/resolution of

the exhibit's story should have contributed to a visitor's comprehension of the

relative danger of shark attack. Although scores were better for the post-visit

group, the difference between the two was not significant (p = .100). The design

of this particular survey item was forced by the design of the exhibit interactive.

The exhibit piece gave "smoking," "bee stings," "lightning strikes," "sneaker

waves," "falling vending machines" and "shark attacks." The true order was as

given. This was not as challenging as it could have been. Smoking was obviously

first. Visitors ranked it first 81% and 85% of the time pre- and post-visit.

Moreover, a shrewd test-taker would realize that an aquarium was likely trying to

make a point about shark attacks and might rank them last in an attempt to "beat

the game." The most common rank for sharks both pre- and post-visit was last.

When the education staff does this sort of ranking in Aquarium education

programs, they include another choice that falls below sharks to prevent people

from attempting this strategy (e.g., herring, bison, fruit bat, etc.).
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Questions six and seven were open-ended. They required a little more

from the respondent to merit credit. These questions address the conservation-

related objectives, objectives 5 and 6 (Table 13). The question of threats to sharks

was addressed in:

• The Shark Sentinel, faux-newspaper signage
• Threat panel signage on `bycatch,"slow reproduction/habitat loss,'

`finning'

Post-visit scores on question six were higher than pre-visit but not quite

significant (p = .053). The most popular response both pre- and post-visit,

"pollution", reflected a kind of catchall response for "environmental" threats. It

demonstrates the huge success of public relation campaigns on littering and

pollution in establishing this issue as central to the environmental debate. The

answer is not technically wrong. Chemical pollution, particularly mercury, could

be cited as a threat to the health of shark populations—as it could for most any top

marine predator. However, pollution is not one of the central conservation

messages of the GWM exhibit and therefore was not relevant to the question of

whether visitors learned. Correct or not, knowledge of pollution as a threat to

shark populations came from elsewhere. And while the overall score on question

six was not significantly higher for the post-visit group, the occurrence of one of

the more important messages, finning, was significantly higher in the post-visit

results (p < .05). Another important message, habitat destruction, was actually

lower in the post-visit group but not significantly.
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Question seven asked for specific actions visitors could take on behalf of

sharks. This topic was addressed in:

• The Shark Sentinel, newspaper signage
• Conservation sign and handout

Many responses on this question were also pollution-related but "education" was

the most common reply. Post-visit respondents scored significantly better than

pre-visit respondents (p = .012). Perhaps even more encouraging was the dramatic

fall in 'don't knows'. Nearly half of all pre-visit respondents (47%) could come

up with only a single response or none at all. On the post-visit survey, that

percentage fell to 25%, a dramatically significant decrease (p < .01).

When calculating a cumulative score on all cognitive questions (OCS), the

post-visit respondents performed significantly better than the pre-visit respondents

(p = .016). Assuming that our pre- and post-visit samples were indeed similar, this

result seems to imply that visitors to the Great White Mystery exhibit learned

factual information about sharks.

Attitudes towards sharks, before and after

There were three affective goals for the GWM exhibit:

1. To increase individual concern for shark conservation.
2. To make visitors feel that they can make a difference in shark

conservation.
3. To lessen the fear of shark attack.

The second set of eight questions (questions al-a8) addressed these objectives.

Questions a2, a3, a4, a5 and a7 were directly conservation-related. Question a2

asked the visitors directly if they thought they could personally make a difference
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in shark conservation. Questions a6 and a8 (and to a lesser extent, question al)

addressed people's fear of sharks. Means and modes reported below reflect how

respondents answered questions with a one corresponding with 'strongly

disagree,' two with 'disagree,' three with 'neutral,' four with 'agree' and five with

`strongly agree.' We also scored the responses one to five with five being the

most desirable response but only used the weighted scores to determine the an

overall 'shark friendliness' score.

Question al asked simply if sharks were one of the respondent's favorite

animals. Both pre- and post-visit scores were near three (neutral)—a result both

surprising and not so surprising. Surprising because sharks are very popular, so

evidenced by their starring roles on nature television, in books, novels and

Hollywood films. Not so surprising because of the still lingering negative image

of the shark, also evidenced by their portrayal on nature television, in books,

novels and Hollywood films. This balancing act would make a lot of sense—love

them or hate them. Unfortunately for the theory, this is not what the data show.

The score of three was not only the mean but also the mode. Forty-eight percent

pre-test and 45% post-tests were neutral to the idea of sharks as their favorite

animals. Question al was, however, the only affective question where we saw a

result in the post-test significantly different from the pre-visit surveys. The post-

visit mean score of 3.05 was deemed significantly higher than the pre-visit score

of 2.81 (p = .011), even though the modes were the same. Hopefully, this implies

that visitors may have been impressed by the diversity and adaptations of sharks

enough to list them as among their favorites more often.
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Question a2 asked if they felt they could make a real difference in shark

conservation. Visitors seem to agree slightly (modes of 4 pre- and post-) but the

post-visit group felt no more strongly. Likewise, for question a3 (about sharks

going extinct) visitors showed some concern (modes of 4) but no differences

between groups.

Question a4 postulated, "There are more important species than sharks to

worry about saving." Pre-visit and post-visit respondents had similar means but

different modes—two (disagree) for the pre-, three (neutral) for the post-. There

may have been a conceptual problem with this question. Disagreement with this

question was scored highly, in regards to shark friendliness. That is, there are not

species more important than sharks. But people who wanted to answer, "they're

all important" (a very shark friendly reply) may have sometimes responded with

disagreement and sometimes with neutrality.

Question a5 asked if respondents were willing to pay more for products

labeled 'shark safe.' This question tried to determine if shark conservation was

worth something to people, or if it was just so much political correctness. Of

course, one could argue that anyone could still give a politically correct response,

but being really cynical about these Likert-style items makes them fairly useless.

In a strictly anecdotal observation, I was continually surprised at how non-

politically correct people tended to be in their responses. That being said,

respondents indicated a willingness to pay a little extra (mean responses of 3.35

pre-visit and 3.40 post-visit, with identical modes of 4). Not a single respondent

strongly disagreed in either group. Forty-eight percent 'agreed' in the pre-visit
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group, 49% in the post-visit. Visitors may not have gotten the idea from the

GWM exhibit, but the fact that so many responded positively to this question is

encouraging.

Questions a6 and a8 addressed people's fear of sharks. On question a6,

respondents either were or were not nervous about sharks. Mean scores averaged

out near three even though "agree" and "disagree" were the two most common

responses. There were no significant differences between groups. On question a8,

most generally disagreed that just the thought of sharks made them uneasy (modes

of 2 for both groups with means between two and a half and three). Again, no

differences were seen between groups.

Question a7 tried to glean whether visitors thought that their individual

actions were worthwhile, or whether we should just leave shark conservation up

to the big conservation organizations. People generally disagreed, with means

again less than three, modes of two and no significant differences between groups.

This question really sets up a false dichotomy between individual actions and the

efforts of large NGOs. It tried to get at the question of the worth of individual

action from another perspective. Individuals did not, however answer questions a2

and a7 similarly (according to a Wilcoxon Signed Ranks test, Z = -3.381).

Neither the overall shark friendliness score (SFS) nor the modified score

(excluding questions a4 and a7) showed a significant change between the pre- and

post-visit groups (p = .080 for the modified scores). This runs contrary to the

conventional wisdom (expressed in Morgan, 2000; Bitgood, et al., 1988 and

elsewhere) that interpretation does a better job of changing attitudes than
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imparting factual information. Some of this underperformance may have to do

with the design of the exhibit itself. GWM attempts to be mildly provocative in its

title and presentation. It gives the visitor Surfer Bob, missing, suspected victim of

shark attack. It includes some tongue-in-cheek sensationalism about sharks. It

attempts to challenge a visitor's pre-conceived notions about sharks. Because of

this approach, a visitor needs to participate in the exhibit; make a little effort; do a

little reading to come to the desired conclusion (i.e., the log did it). A casual or

cursory interaction with the exhibit (which may be likely for those with small

children, a slight interest in the subject, or during busy periods) may result in

retention of the more sensationalistic elements of the exhibit. These visitors would

be unlikely to change their opinions of sharks based on this experience. An effort

was made after opening to make it clearer that the log was to blame; as staff felt

that visitors were coming away thinking it was the shark. An informal, in-house

survey of visitors exiting GWM was made after these changes and found 47%

understood that Surfer Bob was harmed by a log and only 15% thought the shark

was at fault (see Appendix A: One-Question...). Twenty-four percent did not pay

enough attention to have any answer. For those not paying close attention, one

cannot help but wonder what kind of effect the sensationalist style of the exhibit

might have had. This was recognized as a challenge to the exhibit development

process from the beginning.

Question one-half yielded some interesting results. Top responses pre-visit

and post-visit were not surprising (see Table 11). One encouraging result was the

rise in visitors who found sharks "interesting/fascinating." This hopefully implies
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that GWM sparked some interest in people about sharks. Curiously, more

respondents on the post-visit survey found sharks "scary/intimidating" and yet

fewer thought them to be "dangerous." It might be unwise to read too much into

this result. The most common follow-up response was "predator/hunter," showing

up on 30% of the surveys. This response comes as a bit of a surprise considering

it showed up on only 13% of these same visitors' post-visit surveys. It would be

nice to think that this shows respondents were remembering the cognitive theme

of the exhibit—that sharks are impressive predators with an amazing diversity of

jaws, teeth and feeding strategies. But, since "scary/intimidating" was a close

second (at 28%), this inference may not be justified. The consistency of the

"scary/intimidating" (18%, 28%, 29%) marks a failure on the part of GWM. The

exhibit strove to present shark attack within its proper context, but the style of the

exhibit may have been counterproductive to this goal—especially in the shark-

obsessed climate of the summer of 2001. Sharks are implicated immediately.

They are presented as targets of investigation—the usual suspects. They are

partitioned into "gangs." Even though the sharks are exonerated at the end, people

may be left with the idea that the sharks could have done it. Maybe they didn't get

Surfer Bob, but what about the next guy? Perhaps more focus on the diversity of

sharks in their size, diet, etc. might have done a better job of alleviating visitors'

anxieties.



Cognitive performance, since

Sixty-seven post-visit respondents also took the follow-up phone survey. There

were some differences between the post-visit survey and the follow-up. One, the

demographic information was not necessary. Instead, respondents were asked if

they had been back to the Aquarium since they took the post-visit survey (only

one had) and polled on any exposure to shark information they may have had

since their visit. Although any kind of exposure could potentially affect an

individual's performance on cognitive questions and threaten the internal validity

of the survey, no significant effect was seen for any of the exposure categories.

The cognitive questions on the post-visit survey were the same in content.

They were arranged in a different order in an attempt to encourage the respondent

to think of the answer to each question rather than merely recalling their earlier

response. With the follow-up surveys, we were unable to use the visual aids that

accompanied the pre- and post-visit tests. Instead, the survey taker read a

description of the photograph in question and repeated questions as often as

necessary.

The follow-up group did not differ significantly from the rest of the post-

visit respondents in any of the demographic categories (including exposure

categories) but they did perform significantly better on their post-visit overall

cognitive score than others in the post-visit survey sample. While drop-offs were

seen on some questions, none were determined to be significant. The OCS was

also not significantly different from the post-visit score. This would seem to

imply that these respondents retained information they had after their visit to the

57
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Aquarium's Great White Mystery exhibit. But did they acquire their shark

knowledge from GWM? Since we don't have pre-visit data for this group

specifically, it could be argued that these individuals had this knowledge going

in—especially since they scored higher than others in the post-visit group.

However, if we assume the two groups to be similar for the purposes of

comparing pre- and post-visit performance, why shouldn't we do the same in this

case?

Attitudes, since

Significant differences were found between post-visit and follow-up survey

responses in only two instances. On question al, asking how sharks rate among

their favorite animals, the mean score fell significantly from 3.19 post-visit to

2.67 on the follow-up survey (p = .000). Perhaps this is understandable as

enthusiasm for the subject matter falls off after having been away from the

exhibit.

Respondents also seemed to feel a little more amenable to the idea of

leaving shark conservation in the hands of large conservation organizations. The

mean score rose significantly (p = .026) but still registered below "neutral." But

since there are questions about the validity of this item, this result may not be very

meaningful.

Lastly, although differences between most post-visit and follow-up scores

were not significant individually, when taken together they showed a small but
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significant drop in the shark friendliness score (27.60 to 26.96). This significance

disappeared when considering the modified SFS (without questions a4 and a7).

Conclusions

Overall, visitors seemed to learn. Overall scores were higher post- versus pre-visit

(22.45 vs. 20.90,p = .016) and those scores persisted 3-5 months afterwards on

follow-up surveys (23.79 post- vs. 23.64 follow-up, p = .858). A significant

improvement on the question about actions visitors could take to help save sharks

(p = .012) is reassuring that at least some of the exhibit's affective and

conservation goals were met. The results on the affective questions, the shark

friendliness scores and especially the fall in SFS (21.06 to 20.64) in the follow-up

group were less than impressive but may have something to do with the style and

tone chosen for the Great White Mystery exhibit.

GWM is now closed but additional tracking studies examining how

visitors interacted with the exhibit would have been an interesting corollary to this

study. Other interesting potential avenues for future research could include

comparing the cognitive and affective performance of visitors who interact with

volunteer interpreters versus those who experience the exhibits on their own (see

Swanagan, 2000).

Management implications

If visitors do learn in zoo and aquarium settings—and our results support

previously cited studies by Roggenbuck et al., Martin, Birney, Borun et al. and

others that they do—and if those exhibits carry conservation messages on natural
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resource management issues, then these facilities can potentially play a key role

the management effort.

Birney (1994) showed that visitors can pick up conservation-related

themes in zoo exhibits. Swanagan (2000) showed similar successes. Conservation

content ranges widely in zoo and aquarium exhibitry from straight biological and

adaptations based themes, to more ecological and habitat-related themes, to

explicitly conservation-themed exhibits like the Monterey Bay Aquarium's recent

Fishing For Solutions—devoted to educating the public on marine and aquatic

fisheries issues like overfishing, aquaculture and bycatch. The Fishing for

Solutions exhibit was followed by that aquarium's Seafood Watch program that

provides consumers with information about the health and management of

individual fisheries so they can make informed decisions at the dinner table.

Olson et al. (1984) pre-tested visitors to four Ohio state nature preserves

and found that despite high levels of education (96% graduated high school, 39%

college and 14% graduate school) and significant membership in conservation

organizations (28%), knowledge and attitudes towards nature preserve

management concepts were weak. After the development of an interpretive

program aimed at relaying these same concepts, post-testing showed significant

gains. Their results also showed that as knowledge of preserve management

strategies improved so did their attitudes towards them.

Education is not a new tool in the natural resource manager's toolbox.

Education is often used in lieu of enforcement to encourage responsible use of

parks, trails and other recreation spaces. On a more general scale, environmental
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education can be seen as a tool to encourage responsible resource use or change

attitudes towards the environment (McManus et al., 1988 as cited in Dijiksterhuis,

1996). Dijiksterhuis found environmental education to be an active part of coastal

zone management strategies in several small island states of the Caribbean,

although he also found there to be much overlap in the various education efforts

and much uncertainty about its success. Evans and Birchenough (2001) make a

strong case for increased non-formal education, including lifelong adult learning

and educational campaigns—two specialties of zoos and aquariums—as a strategy

for reinvigorating community-based management of local resources.

As Schoenfeld (1968) sees it, education is not an optional tool, but a

responsibility of all those who seek to affect or preserve natural resources. He

quotes former director of the National Parks Service George Hartzog who said,

"All decisions made in a political environment are ultimately validated or rejected

by the public." As true today as it was then. Resource management is certainly

political in nature. Leaving these decisions in the hands of an uneducated public

will invariable lead to failure, no matter how innovative or scientifically sound

those decisions might be. Seen in this light, education must be infused into all

resource management efforts and strategies.

Remembering that one of the primary motivations for visiting zoos and

aquariums was the education of children (Kellert, 1979; Wolf and Tymitz, 1981;

Cherfas, 1984), these kinds of facilities can play a key role in shaping the

environmental and resource attitudes of children in their formative years. Studies

have shown that childhood experiences can have a positive affect on adult
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attitudes (Hair and Pommerantz, 1987; Kidd et aL, 1995; Serpell, 1981;

Chipeniuk, 1995). A study by the Cleveland Metroparks Zoo looked specifically

at the impact of early visitation of zoos and found that adults who visited zoos

frequently as children rated the educational benefits of zoos as their primary

reason for attendance. At the very least, frequent visitation to zoos and aquariums

as children may likely mean these facilities will have another opportunity to

educate these same visitors as adults. Several studies have shown a link between

childhood and adult leisure patterns (Yoesting and Burkhead, 1973; Christensen

and Yoesting, 1973; Sofranko and Nolan, 1972). Furthermore, as Pomerantz

(1990) points out, public school curriculum can sometimes be lacking in quality

environmental education, and teachers lacking in expertise. Curriculum

development and teacher training are key components of many zoo and aquarium

education programs (Carr, 2000). With such profound potential for influencing

the future in the form of today's children, zoos and aquariums bear a special

responsibility to ensure that their missions, messages and information are based

on the best available science and not driven by political, personal or financial

motivation—a tall order in our present social and economic climate.
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Appendix A: Great White Mystery Exhibit (continued)

One-Question Quick-and-Dirty Surfer Bob Interview

The third person counted after recording the previous answer was interviewed as
they left PoD. Group efforts were accepted, dissenting voices in the person's
group were recorded.

"Good afternoon. The Aquarium is doing a small survey this afternoon to help
improve our exhibits. Do you have a minute for just one question?" [No refusals]
"In the building you just came from there's an exhibit called The Great White
Mystery: What Happened to Surfer Bob? What would you say happened to Surfer
Bob?"

N=38

9 (24%)	 Didn't experience enough of the exhibit to have any
answer.
18 (47%)	 Surfer Bob was harmed by a log.
6 (15%)	 Surfer Bob was harmed by a shark.
5 (13%)	 Another answer that wasn't shark-negative.

SO
- 15% of the visitors interviewed came out thinking a shark got Surfer
Bob.
- Almost half came out thinking he was hurt by a log, which was the
outcome we intended.
- Almost a quarter didn't really follow the Surfer Bob story.
- To me, all this seems acceptable.

didn't I didn't follow. I figured that's Bob's problem.
didn't I didn't pay attention. Just looking at the fish.
didn't I didn't really pay attention. I wasn't interested in the mystery.
didn't I didn't take time to read it.
didn't We didn't follow along.
didn't We didn't notice. We consider that to be a child's thing.
didn't We didn't pay attention.
didn't We ignored it.
didn't We walked right by it.

log	 A log rolled on him.
log	 A log rolled on him.
log	 A log rolled on his board.
log	 A log rolled over him.
log A log smashed him.
log	 A tree trunk rolled him.
log	 He got caught in the logs—they rolled on him.
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Appendix A: Great White Mystery Exhibit (continued)

One-Question Quick-and-Dirty Surfer Bob Interview (continued)
log	 He got hit by a log.
log	 He got hit by a log.
log	 He got hit by a log.
log	 He got hurt by a log.
log	 He got rolled over by a log.
log	 He got run over by a piece of driftwood.
log	 He stood on a log to take a picture and fell off.
log	 He tripped over a log.
log	 He was rolled over by a log.
log	 He was rolled over by a log.
log	 Wasn't it the log?

other A shark bit his surfboard. He survived.
other All I noticed was that a shark was innocent.
other He didn't get bit by a shark.
other He got hit by a surfboard.
other He got washed into the waves or something.

shark A shark bit his surfboard and he panicked.
shark A shark got him.
shark He gave a shark indigestion.
shark He got eaten.
shark He was a meal.
shark I'd say a great white did it.

Eileen Flory
August 8 and 23, 2001



Visitors approached Visitors surveyed

Appendix B: Study Documents

GWM Greeter Introduction

Pre-visit
Good (morning/afternoon). We're currently conducting a survey of our visitors to the new Great
White Mystery exhibit. Will this be your first time visiting us since this new exhibit opened?
(CLARIFY IF NECESSARY THAT YOU ARE NOT REFERING TO PASSAGES OF THE
DEEP, BUT TO THE GWM EXHIBIT)

(IF NO, THEY'VE SEEN THE EXHIBIT ALREADY) Well, thank you for your time. I'm
sorry for holding you up. Enjoy your visit.

(IF YES) Great, well we're doing this study to find out what visitors are getting out of our new
exhibit. We're hoping to use the results of this study to create better exhibits that are both
interesting and educational.

(IF ADULT) Would you be willing to spend 5 - 7 minutes to fill out a survey with one of our
survey takers today? As a thank you we have a (small gift/discount in gift shop) to offer for your
participation.

(IF RESPONDENT APPEARS UNDER 18 OR IS A YOUNG PERSON WHO'S CLOSE
AND IS TRAVELING WITH THEIR FAMILY) Would it be okay if your (son/daughter) spent
about 7 minutes filling out a survey about sharks with one of our survey takers today? As a thank
you we have a (small gift/discount in gift shop) to offer for (his/her) participation. (IF YES, TO
CHILD) Would you like to spend a couple of minutes to fill out a survey with us about sharks?
It's totally up to you; it's okay if you don't want to.

(IF YES, TO PARENTS AGAIN) Oregon State asks us to have a permission form signed by the
parents whenever minors are asked to participate in studies like this one. The form doesn't ask for
any personal information beyond your name and signature. (OFFER FORM FOR THEIR
SIGNITURE)

(IF CHILD SAYS NO) Well, thank you for your time. I'm sorry for holding you up. Enjoy your
visit.

(USE INFORMATION FROM THE STUDY SUMMARY SHEET IF
VISITORS HAVE ADDITIONAL QUESTIONS ON THE DETAILS OF THIS
PROJECT)
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Appendix B: Study Documents (continued)

Post-visit
Good (moming/aftemoon). We're currently conducting a survey of our visitors to the new Great
White Mystery exhibit. Was this your first time visiting us since this new exhibit opened?
(CLARIFY IF NECESSARY THAT YOU ARE NOT REFERING TO PASSAGES OF THE
DEEP, BUT TO THE GWM EXHIBIT)

(IF NO, THEY'VE SEEN THE EXHIBIT ALREADY) Well, thank you for your time. I'm
sorry for holding you up. Enjoy the rest of your day.

(IF YES) Great, well we're doing this study to find out what visitors are getting out of our new
exhibit. We're hoping to use the results of this study to create better exhibits that are both
interesting and educational.

(IF ADULT) Would you be willing to spend about 5 - 7 minutes to fill out a survey with one of
our survey takers today? As a thank you we have a (small gift/discount in gift shop) to offer for
your participation. You'll also have the option of participating in a follow-up phone survey, if you
like.

(IF RESPONDENT APPEARS UNDER 18 OR IS A YOUNG PERSON WHO'S CLOSE
AND IS TRAVELING WITH THEIR FAMILY) Would it be okay if your (son/daughter) spent
about 7 minutes filling out a survey about sharks with one of our survey takers today? As a thank
you we have a (small gift/discount in gift shop) to offer for (his/her) participation. (IF YES, TO
CHILD) Would you like to spend a couple of minutes to fill out a survey with us about sharks?
It's totally up to you; it's okay if you don't want to.

(IF YES, TO PARENTS AGAIN) Oregon State asks us to have a permission form signed by the
parents whenever minors are asked to participate in studies like this one. The form doesn't ask for
any personal information beyond your name and signature. (OFFER FORM FOR THEIR
SIGNITURE) There is also an optional follow-up phone survey, would it be okay to ask your
son/daughter if they'd like to participate? (EXPLAIN DETAILS OF FOLLOW_UP SURVEY,
IF ASKED.)

(IF CHILD SAYS NO) Well, thank you for your time. I'm sorry for holding you up. Enjoy the
rest of your day.

(USE INFORMATION FROM THE STUDY SUMMARY SHEET IF
VISITORS HAVE ADDITIONAL QUESTIONS ON THE DETAILS OF THIS
PROJECT)
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Date:
	

Time:	 Circle: Pre-visit	 Post-visit
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Survey taker: 	 	 Contact sheet #:

GWM survey (on-site)
Thank you for giving us some of your time today. I promise we'll make this quick
and fun. (IF A MINOR) Remember, this is totally voluntary and we can stop at
any time if you like, okay? (READ TO ALL) First we're going to start out with
some really easy questions. Ready?

i. (DON'T ASK, JUST MARK) Gender q Male q Female

ii. Of the following choices, which range includes your age? (OPTION: "Your age?")

10-15
	

18-25	 40-55

15-18
	

25-40	 55+

iii. Of the following choices, which describes your highest level of education? (OPTION:
What is you highest level of education?" Giving options if needed)

	 (in or finished) Elementary	 	 Vocational training

	 (in or finished) Middle school	 	 Some college

	 (in or finished) High school	 	 College degree

	 Home schooled	 	  Some grad school

	 Advanced degree (masters, doctorate, etc.)

iv. When was your last visit to a public aquarium?

	 In the last 6 months 	 	 More than 3 years ago

	 In the last year	 	 Never been to an aquarium before

	 1-3 years ago

v. When was your last visit to the Oregon Coast Aquarium?

	 In the last 6 months 	 	 More than 3 years ago

	 In the last year	 	 This is my first visit

	  1 to 3 years ago

vi. Are you a member of the Oregon Coast Aquarium? q Yes q No

vii. (IF POST-VISIT) Did you see the shark video in our theater on this visit? q Yes q No



Appendix B: Study Documents (continued)

viii. I'm going to read you a list of some of the different ways people learn about sharks. For
each one I read, you give me a "yes" if it applies to you and a "no" if it doesn't.

	 Public aquariums	 	 Hollywood films	 	 Books
	 Videos/nature shows 	  School	 	 Friends/family members
	 Fishing	 	  Diving/snorkeling	 	 Prof. research
	 Magazine articles	 	  News media
	 Other, please specify: 	

.5 Now, before we do anything else, I'd like you to give me three words that
you think best describe sharks:

Okay, now I'm going to ask you a few questions about how sharks feed. Try to
answer them as best you can. Ready?

1. I'm going to read to you from the following list (HAND LIST CARD TO
RESPONDENT). For each one I read, you give me a "yes" if it describes
a way that sharks feed and a "no" if it doesn't. The answer could be all of
them, some of them or none of them. Ready? Do sharks...

a. 	Scrape algae from the rocks with a bony tongue.

b. 	 Crush hard-shelled prey with special crushing teeth.

c. 	 Graze on kelp and other seaweeds.

d. 	 Filter tiny plants and animals from the water.

e. 	 Cut and tear prey to pieces with razor-sharp teeth.

f. 	 Break off the ends of hard corals.

Now, because the next questions are related, I'm going to read you the
correct answers for this first question. They were (b), crush hard-shelled
prey with special crushing teeth, (d) filter tiny plants and animals from the
water and (e) cut and tear prey to pieces with razor sharp teeth.
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2. (ASK RESPONDENT TO FLIP CARD) From these choices, what do you
think filter-feeding sharks use to capture their prey? I'll read them aloud.

a. Special teeth

b. Baleen (EXPLAIN IF ASKED: BALEEN HANGS DOWN
FROM THE ROOF OF SOME SEA CREATURES'
MOUTHS. FIBERS OF THE BALEEN CRISSCROSS LIKE
TWISTED SPAGHETTI)

c. Gill rakers (EXPLAIN IF ASKED: GILL RAKERS ARE
FOUND IN THE THROAT. THEY LOOK A LITTLE LIKE
LONG, THIN COMBS)

d. Sticky gums

3. (FLIP CARD TO ZEBRA SHARK JAW PHOTO) Look at this picture of
a shark jaw. What kind of prey do you think this shark eats most of the
time? (IF ASKED ABOUT THE SIZE OF THE JAW, ASK THE
RESPONDENT TO CONCENTRATE ON THE TEETH).

a. Hard-shelled animals like crabs and shrimp

b. Slippery prey like fish and squid

c. Large prey like seals and dolphins

d. Tiny (almost microscopic) plants and animals known as plankton

4. (FLIP CARD TO WHITE SHARK TOOTH PHOTO) Look at this tooth.
How would a shark use teeth like these?

a. For crushing hard-shelled prey

b. For cutting large prey to pieces

c. For filtering out tiny plants and animals

d. For gnawing on chewy kelp and seaweed

5. Rank the following things in order of their danger to humans. (FLIP
CARD TO ITEM LIST) Rank the most dangerous as 1 and the least
dangerous as 6. I'll read them aloud first.

	 Lightning strikes
	 Sneaker waves

	 Shark attacks

	 Falling vending machines
	 Bee stings
	  Smoking

(EXPLAIN SNEAKER
WAVES, IF ASKED:
UNEXPECTEDLY LARGE
WAVES THAT
SOMETIMES CATCH
BEACHGOERS OFF
GUARD)
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6. Humans affect the oceans in many ways. Sometimes, animals like sea
turtles or whales can be threatened by human actions. Name two threats
to sharks caused by humans.

7. Name two things Dm can do to help save sharks.

For these next questions, we'd like your opinion. There are absolutely no right
or wrong answers, just tell us what you think. (FLIP CARD TO CHOICES)
This card shows the range of answers you have to choose from for each question.
I will read a series of statements. For each statement, tell me if you disagree,
strongly disagree, agree or strongly agree. Neutral means you don't have strong
feelings either way. Pick the one that is closest to how you feel about each
statement. Do these make sense? We're almost home, ready?

1. Sharks are one of your favorite animals.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

2. You can make a real difference in shark conservation.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

3. You are worried about some sharks going extinct.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

4. There are more important species than sharks to worry about saving.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree
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5. Your family would be willing to pay more money for seafood that was labeled
"shark safe."

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

6. If you were swimming or surfing in the ocean, you'd be nervous about
sharks.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

7. Shark conservation is better left to environmental organizations like the World
Wildlife Fund.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

8. The thought of sharks makes you uneasy.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

(IF DOING POST-VISIT SURVEYS, READ FROM A FOLLOW-UP
CONTACT SHEET.
(YOU MAY READ THE FOLLOWING OR PERSONALIZE THE THANK
YOU MESSAGE AS YOU WISH. IF YOU DO, MAKE ABSOLUTE SURE
YOU INCLUDE THE STATEMENT ABOUT CONTACTING ME OR THE
IRB WITH ANY QUESTIONS)
(IF THE RESPONDENT WOULD LIKE, YOU MAY GO THROUGH THE
CORRECT ANSWERS WITH THEM AFTER YOU ARE ALL FINISHED)
(FOR ADULTS) That's everything! Thank you very much for helping us out
with our survey. If you have any questions at all, you can call the Aquarium
and ask for education specialist, Jim Wharton. You may also contact Oregon
State University's Institutional Review Board if you have any concerns about
this study or questions about your rights as a subject (GIVE THEM ONE OF
THE CARDS WITH MY INFO ON ONE SIDE AND THE IRB'S ON THE
OTHER) In appreciation, we'd like you to have this small thank-you gift
from us and I hope you have a great day. (PRESENT THEM CHOICE OF
COUPON, POSTCARD OR STRETCHY SEA CREATURE)
(FOR MINORS) That's everything! Thank you very much for helping us out
with our survey.
As thanks, we'd like you to have this small thank-you gift from us. (PRESENT
THEM CHOICE OF COUPON, POSTCARD OR STRETCHY SEA
CREATURE) If you have any questions at all, you can contact education
specialist, Jim Wharton at the Aquarium (GIVE THEM ONE OF THE CARDS
WITH MY INFO ON ONE SIDE AND THE IRB'S ON THE OTHER)
Thanks again. Let's go talk to your parents.
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(TO PARENTS) We're all finished. Thank you very much for letting (CHILD'S
NAME) help us out with our survey. (IF PERMISSION WAS GIVEN TO ASK
FOR FOLLOW-UP SURVEY, LET THEM KNOW WHAT CHILD SAID AND
WHEN WE WILL BE CONTACTING THEM. ANSWER ANY OTHER
QUESTIONS ABOUT FOLLOW-UP FROM STUDY SUMMARY SHEET) If you
have any questions at all, you can contact education specialist, Jim Wharton at
the Aquarium. You may also contact Oregon State University's Institutional
Review Board if you have any concerns about this study or questions about
your (SON/DAUGHTER'S) rights as a subject. (GIVE THEM ANOTHER ONE
OF THE CARDS WITH MY INFO ON ONE SIDE AND THE IRE'S ON THE
OTHER) Thanks again.
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Contact sheet #: 	 Date of 1 St survey:

GWM Follow-up Survey (cover sheet)
Hello, this is 	 calling from the Oregon
Coast Aquarium. May I speak to 	 , please?

(IF NOT HOME, LEAVE MESSAGE. LET THEM
KNOW YOU WILL TRY AGAIN LATER.)

(IF THIS IS THE THIRD CALL, THANK THEM
FOR THEIR EARLIER PARTICIPATION AND LET
THEM KNOW YOU WILL NOT BE CALLING
AGAIN. NOTE THAT THEIR CONTACT
INFORMATION WILL BE SHREDDED.)

1st attempt: 	
q Gave survey
q Left message
2nd attempt: 	
q Gave survey
q Left 2nd message
3rd attempt: 	
q Gave survey
q Thank you message

Returned call: 	
q Gave survey

(IF RESPONDENT IS HOME) On your (DATE) visit to the Aquarium, you
helped us out with a survey study we were conducting on our new Great White
Mystery exhibit. You indicated that you would be interested in taking a quick
follow-up survey as well. Do you have 5 minutes or so to fill out that survey now?

(IF NO TIME) Is there a good time to call back?

(IF YES, NOTE WHEN TO CALL BACK AND THANK THEM FOR THEIR
TIME.)

When to return call: Date: 	 /	 /	 Time:

(IF NO INTEREST, THANK THEM FOR THEIR TIME AND LET THEM
KNOW THEIR CONTACT INFORMATION WILL BE SHREDDED.)

(IF YES) Great. Here we go:
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Contact sheet #: 	 Date of 1 st survey:

GWM Follow-up Survey (cover sheet,
minors)
Hello, this is 	 calling from the Oregon Coast
Aquarium. May I speak to (PARENT), please?

(IF NOT HOME, LEAVE MESSAGE. LET THEM KNOW
YOU WILL TRY AGAIN LATER.)

(IF THIS IS THE THIRD CALL, THANK THEM FOR THEIR
EARLIER PARTICIPATION AND LET THEM KNOW YOU WILL NOT BE CALLING
AGAIN. NOTE THAT THEIR CONTACT INFORMATION WILL BE SHREDDED.)

(IF PARENT IS HOME) On your (DATE) visit to the Aquarium, your (son/daughter) helped us
out with a survey study we were conducting on our new Great White Mystery exhibit. You
indicated that it would be okay to call and do quick follow-up survey as well. Would it be okay to
take 5 minutes or so with (CHILD'S NAME) to fill out that survey now?

(IF NO TIME OR CHILD IS NOT HOME) Is there a good time to call back?

(IF YES, NOTE WHEN TO CALL BACK AND THANK THEM FOR THEIR TIME.)

When to return call: Date: 	 /	 /	 Time: 	

(IF NO INTEREST/PERMISSION, THANK THEM FOR THEIR TIME AND LET THEM
KNOW THEIR CONTACT INFORMATION WILL BE SHREDDED.)

(IF YES, TO CHILD) On your (DATE) visit to the Aquarium, you helped us out with a survey
study we were conducting on our new Great White Mystery exhibit. Do you remember that? You
said that it would be okay to call you later and do quick follow-up survey as well. Do you have 5
minutes or so to fill out that survey now?

(IF NO TIME) Is there a good time to call back?

(IF YES, NOTE WHEN TO CALL BACK AND THANK THEM FOR THEIR TIME.)
When to return call: Date: 	 /	 /	 Time: 	

(IF NO INTEREST, THANK THEM FOR THEIR TIME AND LET THEM KNOW WE WON'T
CALL AGAIN AND TO LET THEIR PARENTS KNOW THAT THEIR CONTACT
INFORMATION WILL BE SHREDDED.)

(IF YES) Great. Here we go:
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1 st attempt: 	
q Gave survey
q Left message
2nd attempt: 	
q Gave survey
q Left 2nd message
3rd attempt: 	
q Gave survey
0 Thank you message

Returned call: 	
q Gave survey
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Follow-up Survey Questions

i. Was (date) your last visit to the Oregon Coast Aquarium?

q Yes

q No (ASK HOW MANY OTHER VISITS WERE MADE)

Visits since survey date: 	

ii. Which of these are ways you've learned about sharks since your visit on
(DATE)? As I read the list, you can give me a yes or a no.

	 Other aquariums	 	 Holl. films	 	 Books

	 Videos/nature showsFriends/family	  School
	 Fishing	 	  Diving/snorkeling	 	 Prof. research

	 Magazine articles 	 	  News media

	 Other, please specify: 	

.5 Now, I'd like you to give me three words that you think best describe
sharks.

Okay, now I'm going to ask you a few questions about how sharks feed. Try to
answer them as best you can. Ready?

1. I'll read you a list of choices. As I read them, give me a "yes" for choices
that you think describe ways that sharks feed and a "no" for choices that
do not. Ready?

a. 	Scrape algae from the rocks with a bony tongue.

b. 	 Crush hard-shelled prey with special crushing teeth.

c. 	 Graze on kelp and other seaweeds.

d. 	 Filter tiny plants and animals from the water.

e. 	 Cut and tear prey to pieces with razor-sharp teeth.

f. Break off the ends of hard corals.

Now, because the next questions are related, I'm going to read you the correct
answers for this first question. They were (b), crush hard-shelled prey with special
crushing teeth, (d) filter tiny plants and animals from the water and (e) cut and
tear prey to pieces with razor sharp teeth.
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2. Some sharks have triangle-shaped teeth with rough, jagged edges. How
do you think a shark would use teeth like these?

a. For crushing hard-shelled prey

b. For cutting large prey to pieces

c. For filtering out tiny plants and animals

d. For gnawing on kelp and seaweed

3. What do you think filter-feeding sharks use to capture their prey?

a. Special teeth

b. Baleen (EXPLAIN IF ASKED: BALEEN HANGS DOWN
FROM THE ROOF OF SOME SEA CREATURES'
MOUTHS. FIBERS OF THE BALEEN CRISSCROSS LIKE
TWISTED SPAGHETTI)

c. Gill rakers (EXPLAIN IF ASKED: GILL RAKERS ARE
FOUND IN THE THROAT. THEY LOOK A LITTLE LIKE
LONG, THIN COMBS)

d. Sticky gums

4. Some other sharks have small teeth, with small points. The teeth are very
close together in the jaw. What kind of prey do you think these sharks eat
most of the time?

a. Hard-shelled animals like crabs and shrimp

b. Slippery prey like fish and squid

c. Large prey like seals and dolphins

d. Tiny plants and animals known as plankton

5. Rank the following things in order of their danger to humans. Rank the
most dangerous as 1 and the least dangerous as 6. I'll read them aloud
first. I can repeat them as many times as you like. Ready?

	 Lightning strikes

	 Sneaker waves

	 Shark attacks

	 Falling vending machines

	 Bee stings

	 Smoking
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(EXPLAIN SNEAKER WAVES,
IF ASKED: UNEXPECTEDLY
LARGE WAVES THAT
SOMETIMES CATCH
BEACHGOERS OFF GUARD)
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6. Humans affect the oceans in many ways. Sometimes, animals like sea
turtles or whales can be threatened by human actions. Name two threats
to sharks caused by humans.

7. Name two things coq can do to help save sharks.

For these next questions, we'd like your opinion. There are absolutely no right
or wrong answers, just tell us what you think. I will read a series of statements.
For each statement, tell me if you disagree, strongly disagree, agree or strongly
agree. Neutral means you don't have strong feelings either way. Pick the one that
is closest to how you feel about each statement. Do you remember these from last
time? We're almost finished, ready?

1. If you were swimming or surfing in the ocean, you would be nervous about
sharks.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

2. Your family would be willing to pay more money for seafood that was
labeled "shark safe."

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

3. There are more important species than sharks to worry about saving.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

4. You are worried about some sharks going extinct.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree
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5. You can make a real difference in shark conservation.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

6. The thought of sharks makes you uneasy.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

7. Shark conservation is better left to environmental organizations like World
Wildlife Fund.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

8. Sharks are one of your favorite animals.

	 Strongly disagree 	 Disagree 	 Neutral 	 Agree 	 Strongly agree

(YOU MAY READ THE FOLLOWING OR PERSONALIZE THE THANK
YOU MESSAGE AS YOU WISH. IF YOU DO, MAKE ABSOLUTE SURE
YOU INCLUDE THE STATEMENT ABOUT CONTACTING ME WITH
ANY QUESTIONS)

(IT IS OKAY TO GO OVER CORRECT ANSWERS WITH RESPONDENT
AFTER YOU ARE FINISHED, IF THEY ASK.)

That's everything! Thank you very much for helping us out with our survey. If
you have any questions at all, you can call the Aquarium and ask for education
specialist, Jim Wharton at extension 5312 or send him and e-mail at
jmw@aquarium.org. (REPEAT CONTACT INFO AS NECESSARY). Thanks
again and can I speak to your (MOM/DAD) again, please.

We're all finished. Thank you very much for letting (CHILD'S NAME) help us
out with our survey. I wanted to also let you know that your contact information
will be shredded. If you have any questions at all, you can call the Aquarium and
ask for education specialist, Jim Wharton at extension 5312 or send him and e-
mail at jmw@aquarium.org. You may also contact Oregon State University's
Institutional Review Board if you have any concerns about this study or questions
about your (SON/DAUGHTER'S) rights as a subject. You can reach them at
541-737-3473. (REPEAT CONTACT INFO AS NECESSARY). Thanks again.
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Contact sheet#:

Follow-up Survey Contact Sheet
We would like to do a follow-up survey to see how much of what you learned in the exhibit sticks
with you. If you were interested with helping us out with this portion of our study, we would call you
roughly two weeks from today and run through a similar (but shorter) survey. After giving you the
follow-up survey or after three failed attempts to reach you, we would shred this contact sheet. We
would ask you only for your first name and phone number. Would you be interested in participating
in the follow-up study?

(IF YES) First name: 	 Phone: (	 ) 

(IF MINOR) Parents first name(s): 	

(NOTE CONTACT CARD NUMBER ON SURVEY HEADER AND RETURN TO
SURVEY FOR THANK YOU MESSAGE. AFTERWARDS, ATTACH THE CONTACT
CARD TO THE SURVEY AND FILE THEM TOGETHER.)

(IF NO, RETURN TO SURVEY FORM FOR THANK YOU MESSAGE)

IRB/Investigator contact card
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Jim Wharton
Oregon Coast Aquarium
2820 SE Ferry Slip
Newport, OR 97365
541-867-3474
jmw@aquarium.org

Front

Institutional Review
Board
Oregon State University
312 Kerr Admin. Bldg.
Corvallis, OR 97331
541-737-3437
irb@orst.edu

Back
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Great White Mystery Learning Evaluation (study summary)

Goals and Objectives

The goals of this project are twofold:
• To determine if visitors learn factual information about sharks as a result of

their visit to the Aquarium and its new "Great White Mystery" shark exhibit.
• To determine if a visit to the Aquarium and its "Great White Mystery" shark

exhibit can change attitudes about sharks and shark conservation.

Methodology

• Pre- and post-visit survey of summer visitors to the new Great White Mystery
exhibit (GWM).

• To get results that we can reasonably assume will apply to the population as a
whole, we need to sample at least 385 pre-visitors and 385 post-visitors. If we
can do better than that then our margin of error gets smaller.

• We will be sampling a semi-random sample of pre-visitors and a different
semi-random sample of post-visitors. If we try to post-test the same visitors
we pre-test, we might not get a good result since they are clued into what
we're looking for and may not peruse the exhibit as they normally would have
otherwise.

• We will be testing in two-person teams with one person selecting participants
and visiting with the rest of the participant's party (to keep them company and
feeling less put-out) and the other person giving surveys and filing them
appropriately.

• Survey teams will select every nth visitor over the age of ten to participate (as
long as this is their first visit to the new exhibit). We will determine the value
of "n" every day with the roll of the dice. We may have a small reward to
offer them for participating (a sticker and a 5% discount in the gift shop).

• Testing will happen on at least one weekday and one weekend in late June,
July and August. Actually testing days will depend on volunteer availability.

• Once the data is collected, we will be looking at the following relationships:
1. Performance on factual questions (before and after)

• Overall
• By gender, age, level of education
• By frequency of zoo/aquarium visits (maybe members and non-

members)
• Versus other (attitudinal) questions (For example, we might be

interested how people that indicated a fear of sharks performed on the
factual section versus those who indicated they were not afraid.)
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2. Performance on attitudinal questions (before and after)
• Overall
• By gender, age, level of education
• By frequency of zoo/aquarium visits (maybe members and non-

members)
3. We will also likely select individual questions for similar analysis

• We will also be attempting a follow-up survey by phone to see if visitors
retain any of the information they have learned. Only post-visit survey
respondents will be asked to participate in the phone follow-up.

Rationale and Expected Benefits

The mission of the Oregon Coast Aquarium is:

. . . to be a financially self-supporting, non-profit, public
aquatic and marine science exhibition facility of the highest
quality dedicated to public enjoyment, education and
research so the public will better understand and cherish
the natural resources of the Oregon Coast

One of the first benefits of a study like this is to determine if our efforts and
exhibits work in support of our stated mission.

Likewise, the study can determine if the exhibit has met its established goals thus
helping to justify the time, money and manpower spent on its creation and
maintenance.

As a self-sustaining, non-profit, educational facility, we rely on grants as one
source of funding. Many grantors make a special effort to support education
and/or conservation oriented organizations. Successfully demonstrating the
educational value of our exhibits will help us secure future grant funding.

Finally, the study provides further contribution to the literature on the
effectiveness of zoo and aquarium exhibits as tools of education and conservation
and, more broadly, on the efficacy of zoos and aquariums as agents of
conservation.
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Visual Aids: Card One

a. Scrape algae from the rocks
with a bony tongue.

b. Crush hard-shelled prey
with special crushing teeth.

c. Graze on kelp and other
seaweeds.

d. Filter tiny plants and
animals from the water.

e. Cut and tear prey to pieces
with razor-sharp teeth.

f. Break off the ends of hard
corals.
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Visual Aids: Card Two

a. Special teeth

b. Baleen

c. Gill rakers

d. Sticky gums
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Visual Aids: Card Five

	 Lightning strikes
	 Sneaker waves
	 Shark attacks
	 Falling vending machines
	 Bee stings
	 Smoking
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Visual Aids: Card Six

	 Strongly agree
	 Agree
	 Neutral
	 Disagree
	 Strongly disagree
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Variable Data collected? Value
date
pdate
fdate

Date of survey mmiddiyy

time
ptime

Time of day hh:mm

taker
ptaker
ftaker*

Individual who administered the
survey

01 = Ann Eaton	 11 = Kay Biaz
02 = Billie Luckini	 12 = Lyn Olson
03 = Debbie	 13 = Marianne
Hamlin	 Mendenhall
04 = Eileen Flory	 14 = Pat Reed
05 = Emily	 15 = Rick Nansen
Schweich	 16 = Robin Nelson
06 = Gay Hagen	 17 = Sara Centeno
07 = Irene Craver	 18 = Sue Wills
08 = Jim Hoover
09 = Joyce Riddell	 * 10 did all FU surveys
10 = Jim Wharton

consheet Contact sheet number # or letter
qi
pqi

Gender 0 = No response
1 = Male
2 = Female

fqi Was date of post-survey last
visit to Aquarium?

0 = No response
1 = Yes
2 = No

qii
pqii

Age ranges 0 = No response	 3 = 25-40
1 = 10-18	 4 = 40-55
2 = 18-25	 5 = 55+

qiii
pqiii

Highest level of education 0 = No response	 5 = Vocational training
1 = Elementary	 6 = Some college
2 = Middle school	 7 = College degree
3 = High School	 8 = Some grad school
4 = Home schooled	 9 = Advanced degree

qiv
pqvi

Last visit to public aquarium 0 = No response
1 = Last 6 months
2 = In the last year
3 = 1-3 years ago
4 = More than 3 years ago
5 = Never been before

qv
pqv

Last visit to OrCAq 0 = No response
1 = Last 6 months
2 = In the last year
3 = 1-3 years ago
4 = More than 3 years ago
5 = This is first time
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qvi
pqvi

Are you a member? 0 = No response
1 = Yes
2 = No

pqvii* See the shark video? 0 = No response
1 = Yes
2 = No
*Only on post-tests

qviii.a-k Past exposures to sharks 0 = No response
pqviii.a-k 1 = Yes
fqii.a-k 2 = No
qviii.o Past exposures to sharks - 0 = No response
pqviii.o other 1 = Internet
fqii.o 2 = Armed forces

3 = Beach visits
4 = Other

qhalfl -3 3 words that describe sharks 0 = No Response	 30 = Cool/amazing
pqhalfl -3 1 = Water/ocean	 31 =
fqhalfl -3 2 = Fish/fishy	 Interesting/fascin.

3 = Sleek	 32 = Respect/awe
4 = Big	 33 = Fun
5 = Gray	 34 = Misunderstood
6 = Teeth	 35 = Mysterious
7 = Jaws	 36=
8 = Gills	 Scary/intimidating
9 = Cart/boneless	 37 = Beautiful
10 = Rough (skin)	 38 = Ugly
11 = Smooth	 39 = Smart/cunning
12 = Fin/dorsal	 40 = Stupid
13 = Swimming	 41 = Well
14 = Constant motion	 adapted/evol.
15 = Graceful	 42 = Primitive/ancient
16 = Powerful/strong	 43 = Danger/man eater
17 = Fast	 44 = Not dangerous
18 = Silent	 45 = Agress/relentless
19 = Emotionless	 46 = Cautious
20 = Sensitive/alert	 47 = Unpredictable
21 = Indep./solitary	 48 =
22 = Terr./protective	 Predict/manageable
23 = Predator/hunter	 49 = Vicious/mean
24 = Hungry/eating	 50 = Docile/timid
25 = Scavenger	 51 = Great white
26 = Diversity	 52 = Other
27 = Widespread	 53 = Non-aggressive
28 = Endangered	 54 = Carnivore
29 = Human use
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Notes For `water/ocean' - include 'aquatic'
For 'big' - include/assume 'size'
For 'rough' - include 'sandpaper'
For 'smooth' - include 'slick'
For 'graceful' - include 'elegant'
For 'scavenger' - include 'garbage'
For 'respect/awe' - include 'awesome'
For 'mysterious' - include unknown
For `scary...' - include 'fear'
For 'prim/ancient' - include 'prehistoric', 'old'
For `danger...' - include 'lethal', 'attack', 'deadly'
For `vicious...' - include 'fierce', 'ferocious', 'voracious'
For 'docile/timid' - include 'nice', 'shy'
For 'great white' - include 'white'

qla-f Do sharks feed by... 0 = No response
pql a-f 1 = Yes
fqla-f 2 = No
ql cog Cognitive score for ql 6 = 3 hits (yes on b,d,e) and no misses (yes on
pql cog any others)
fqlcog 5 = 3 hits, 1 or more misses

4 = 2 hits, no misses
3 = 2 hits and 1 or more misses
2 = 1 hit and no misses
1 = 1 hit and 1 or more misses
0 = No hits

q2 How filter feeders feed... 0 = No response, multiple responses
pq2 1 = a: special teeth
fq3 2 = b: baleen

3 = c: gill rakers
4 = d: special teeth

q2cog Cognitive score for q2 6 = c
pq2cog
fq3cog

(fq3) 0 = all other responses (including multiples)

q3 What does (zebra) shark 0 = No response, multiple responses
pq3 eat... 1 = a: hard-shelled
fq4 2 = b: slippery prey

3 = c: large prey
4 = d: plankton

q3cog Cognitive score for q3 6 = a
pq3cog
fq4cog

(fq4) 0 = all other responses (including multiples)

q4 How does a (white) use 0 = No response, multiple responses
pq4 these teeth? 1 = a: crushing
fq2 2 = b: cutting

3 = c: filtering
4 = d: gnawing on kelp

q4cog Cognitive score for q4 6 = b
pq4cog
fq2cog

(fq2) 0 = all other responses (including multiples)
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5a f-
pq5a-f
fq5a-f

Rank the following
things

1-6 (0 for no response)

q5 cog
p q5 cog
fq5 cog

Cognitive score for q5 6 = sharks ranked 6th (q5c = 6)
3 = sharks ranked 5th (q5c = 5)

q6a-b
pq6a-b
fq6a-b

Threats to sharks by
humans

0 = No resp./don't know
1 = Garbage/litter
2 = Pollution
3 = Oil spills
4 = Habitat loss
5 = Boats/propellers
6 = Misunderstood/
ignorance
7 = Media misinfo/ bias
8 = Kill for fear/ revenge
9 = Fishing (food)
10 = Comm. fishing
11 = Rec. fishing
12 = Overfishing
13 = Nets
14 = Longlines

15 = Harpoons
16 = Finning
17 = Bycatch
18 = Shooting
19 = Poaching
20 = For products (not
fins)
21 = Food supp. over.
22 = Other rec.
activities
23 = Killing/harming
24 = Other right
25 = Other wrong
26 = Hunting
27 = Fishing 4 sharks
28 = Env. degradation
29 = Fishing line
30 = Other - no fit

For 'habitat' - include 'encroachment' and 'development'
For 'boats...' - include oil from boats
For 'kill for fear...' - include for 'no reason' or `fun'

Notes

q6cog
pq6cog
fq6cog

Cognitive score for q6 6 = 2 correct answers (see list below)
3 = 1 correct answer
0 = 0 correct answers

q7a-b
pq7a-b
fq7a-b

What you can do to
save sharks

0 = No resp./don't know
1 = Education
2 = Educate self
3 = Educate others
4 = Donate/support
5 = Political process
6 = Place on ES list
7 = Don't/reduce/reg.
litter/pollution
8 = Don't eat/use sharks
9 = Don't eat fish
10 = Eat shark/env. safe
11 = Don't fish
12 = Don't fish 4 sharks
13 = Catch & release
14 = Reduce/reg.

fishing
15 = Develop better
gear/practices
16 = Be env.
responsible
17 = Protest
18 = Leave alone
19 = Don't kill/harm
20 = Can't help...
21 = Don't want
to/care
22 = Other right
23 = Other wrong
24 = Protect
environment/conserv.
25 = Other - no fit
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Notes For 'education' - include 'awareness'
For 'Don't kill...' - include `...shoot'
For 'protect environment' - include 'respect...'

q7cog
pq7cog
fq7cog

Cognitive score for q7 6 = 2 correct answers (see list below)
3 = 1 correct answer
0 = 0 correct answers

cogscor
pcogscor
fcogscor

Total score on cognitive
questions

Sum of all cognitive scores (42 total)

a 1 -8
pal-8
fal-8

Likert scale questions 0 = No response
1 = Strongly disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly agree

sfscore
psfscore
fsfscore

Shark friendliness score al + a2 + a3 + a5 + (-a6) + (-a8) = 30 max
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