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Project Piaba and the World Pet Association (WPA) partnered with New Knowledge Organization Ltd.
(NewKnowledge) to evaluate Project Piaba exhibits in informal science education institutions (ISEIs).
Studying how Project Piaba exhibits impact visitor awareness of beneficial aquarium fisheries and
visitor interest in owning a home aquarium, our baseline study revealed that the most visitors were
not fully convinced that supporting sustainable aquarium fisheries would positively impact rainforest
habitat and local livelihoods in the Amazon. However, people who absorbed more information about
sustainable aquarium fisheries from the exhibits were slightly more likely to agree with statements
about the positive conservation and social outcomes of Project Piaba, express interest in purchasing
fish recommended by Project Piaba, and in becoming home aquarium owners.
The following recommendations may help Project Piaba and WPA hone their strategies to increase
ISEI visitor awareness of sustainable aquarium fisheries and interest in becoming home aquarium
hobbyists:
• Design interactive exhibits to produce the highest likelihood of engagement for visitors;
• Aim for brevity and clarity in exhibit panel text so as to capture more attention from visitors;
• Provide information about home aquariums; and
• Include information about sustainable collection, including attributes of animals that can be

sustainably harvested.

INTRODUCTION
Project Piaba is a non-profit organization that promotes the
sustainable harvest of home aquarium fish to ensure the survival of
rainforest habitat and improve human livelihoods in Brazil. Project
Piaba is working with the International Union for Conservation of
Nature (IUCN) Freshwater Fish Specialist Group to identify other
areas and partners throughout the tropics where there is the
potential for beneficial aquarium fisheries to counteract humandriven deforestation. Project Piaba seeks to foster a network of
beneficial aquarium fisheries around the world in places where
aquatic systems are integral to the survival of both people and
animals.
The World Pet Association (WPA) supports pets and the pet
industry by increasing interaction and education among pet
product suppliers and pet owners. The WPA is funding this baseline
study of Project Piaba-themed exhibits at informal science
education institutions (ISEIs). The goal of this preliminary study is
to determine the most compelling messaging so that ISEIs can
effectively 1) influence interest in and purchases of Project Piaba
recommended fish and 2) convey the impact of sustainable
aquarium fisheries on threatened habitats and livelihoods in
developing countries.
Each year, nearly 200 million people visit Association of Zoos and
Aquariums (AZA) member zoos and aquariums (AZA, 2015). Even
a small impact on this visitor population would greatly influence the
beneficial aquarium fisheries industry. There are currently ten zoos
and aquariums in the US that have Project Piaba exhibit
messaging, and about half a dozen more that are interested. The
ten unique exhibits were designed collaboratively by staff at Project
Piaba and the ten zoos and aquariums.

ISEI visitor awareness of beneficial aquarium fisheries and visitor
motivation to become home aquarium hobbyists.
METHODS
NewKnowledge researchers visited three ISEIs – the New York
Aquarium, Newport Aquarium, and Cleveland Metroparks Zoo – to
conduct intercept surveys with visitors who spent time at Project
Piaba exhibits. These sites were chosen based on their
representativeness of the ISEIs that currently have Project Piaba
exhibits across the US.
NewKnowledge and Project Piaba also conducted a brief survey of
professionals and practitioners at the AZA Annual Conference in
Salt Lake City, UT. Conference attendees were asked to fill out a
survey after visiting the Freshwater Fish Working Group booth
sponsored by Moody Gardens, an educational tourist destination
located in Galveston, TX. AZA professionals gave feedback about
Project Piaba’s mission and exhibits in this survey study as
comparative data to assess with the visitor feedback.
Both surveys were designed to gather feedback around the main
project goals through three research questions:
1. What was learned about the sustainable aquarium fish trade
in Amazonian fishing communities and in Amazonian
rainforest habitats?
2. Do visitors have home aquariums?
3. Whether or not visitors currently have home aquariums, are
they more interested in purchasing Project Piaba promoted
fish after viewing the exhibit?
See Appendix A for the full instruments.
Analysis

Project Piaba partnered with New Knowledge Organization Ltd.
(NewKnowledge) to undertake this first assessment of the visitor
awareness of beneficial aquarium fisheries and interest in owning a
home aquarium. In summer and fall 2015, NewKnowledge
researchers conducted intercept surveys with visitors at three
ISEIs with Project Piaba exhibits to understand their impressions of
the exhibits and measure learning related to project goals.
NewKnowledge also collected surveys from professionals at the
AZA conference to understand interest in Project Piaba among the
zoo and aquarium professional community. We present findings
from these studies alongside recommendations that may increase

NewKnowledge analyzed Quantitative survey responses with
descriptive statistics and parametric statistics. Pearson’s
correlation tests were conducted to understand whether the exhibit
contributed to visitors’ perceptions of the sustainable aquarium
fish trade and on home aquarium ownership. To investigate the
open-ended responses from visitors, we identified common
themes across the survey data, focusing on themes of particular
interest to Project Piaba and the WPA.
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Sites

New York Aquarium
The New York Aquarium, one of the five New York City urban
wildlife parks run by the Wildlife Conservation Society (WCS), is
located in south Brooklyn on the coastline. On account of extensive
damage from Superstorm Sandy and ongoing reconstruction, at
the time of this assessment the park had reopened only a portion of
the facility to guests.
The New York Aquarium’s sustainable aquarium fish trade exhibit is
located in Conservation Hall’s South America gallery. It is a threepart permanent exhibit with two large tanks. One of those large
tanks includes educational signage on both sides. Upon entering
the gallery, visitors see a large illustration of a fishing village and a
replica of a wooden fishing boat on the floor they can sit in. The
signs provide information about the fishing that supports local
community livelihoods. Walking through the exhibit visitors leave
the Rio Negro fishing community and enter an installation of
Green’s Pet Shop in Brooklyn, where they encounter interpretive
signage about responsible fish ownership. The second tank in the
gallery has additional signage about the benefits of aquarium
fishing for Amazonian communities and houses dozens of brilliant
colored cardinal tetras (the iconic Project Piaba recommended
fish).

Newport Aquarium

Cleveland Metroparks Zoo
The Cleveland Metroparks Zoo in Ohio is part of the Cleveland
Metroparks system, which aims to enhance people’s lives through
nature and zoo experiences. The Zoo’s primary messaging in
exhibits focuses on the identification of the animals.
The aquarium tank with Project Piaba messaging is located in the
Primate, Cat, and Aquatics building. The exhibit, dark and heavily
planted, stands in the center of the Aquatics gallery. There is digital
and non-digital signage above the tank, describing Project Piaba’s
involvement in the sustainable aquarium fish trade. The Project
Piaba signage was smaller and less noticeable than the interpretive
signs at the other two sites.

AZA Conference
Professionals and practitioners were surveyed at the AZA Annual
Conference in Salt Lake City, UT. Moody Gardens Aquarium
sponsored a Freshwater Fish Working Group booth at the
conference that was also supported by Project Piaba and New
England Aquarium staff. Project Piaba and Moody Gardens set up a
display of South East Asian freshwater fish and a replica of the
perimeter of an elephant exhibit fence. The booth served as a mock
up of the potential type of display that zoos can use for endangered
species exhibits. In addition to the display, Project Piaba staff
encouraged professionals attending the conference to participate
in a survey.

The recently opened for-profit Newport Aquarium in Newport,
Kentucky houses the non-profit WAVE Foundation, which supports
the aquarium’s conservation, education, and research. The
aquarium interpretation focuses on the water cycle, species
survival plans, endangered species, and conservation stories. The
cardinal tetra display features a freshwater lakes and rivers exhibit
that specifically highlights Project Piaba’s work in the Amazon.

Participants

Aquarists have decreased the water clarity to be more similar to
the tributary’s namesake, the Rio Negro, which means the Black
River in English. The exhibit’s signs explain that the water is stained
black from tannins released by rotting plants. A large sign to the
side of the tank explains Project Piaba’s role in promoting and
supporting the sustainable aquarium fish trade in the Amazon. It
also discusses how this pet trade helps Amazonian communities
and preserves rainforest habitat.

Overall, 157 visitors participated in the survey study, but not all
participants answered all questions. Over three days, 86 visitors
were invited to do the survey at the New York Aquarium;
approximately 66% agreed to participate in the study (n = 57).
Over three days, 72 visitors were invited to do the survey at the
Newport Aquarium; approximately 74% agreed to participate in the
survey (n = 53). These two sites resulted in 110 participants, where
not all participants answered every question. The exhibit at
Cleveland Metroparks Zoo warranted a different tactic because
most visitors did not approach the tank on their own accord.

NewKnowledge researchers asked adult visitors who were
observed looking at the messaging related to the beneficial
aquarium fish trade exhibits to complete the survey. Families were
invited to participate if parents or adult guardians accompanied
children. In these cases, parents filled out one survey that
represented the entire family’s opinions.
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Therefore the researcher asked around 50 visitors to view the tank
and talk to her about what they thought about the aquarium tank;
forty-seven people agreed to participate in the survey.
VISITOR RESULTS
Out of the 157 participants, the number of responses varied from
question to question. In some cases these are noted in the text and
in all cases the total number of respondents for a question are
represented in the tables in Appendix B.
Impressions of and Learning from the Exhibit
Of the 57 participants at the New York Aquarium, roughly half
commented on the aesthetics (52%, n = 28) when asked about
their first impressions of the exhibit. Participants used words such
as beautiful, pretty, colorful, and bright to describe both the
exhibit and the fish in the tanks. More than a third (35%, n = 19)
also commented on differences between types of fish in the exhibit
and emphasized their varying sizes. One participant noted the
similarity between the exhibit and home aquariums.
Almost half of the participants at the Newport Aquarium (38%, n =
21) similarly commented on the aesthetics of the exhibit, also using
words like pretty, colorful, bright and eye-catching. About 23% of
participants’ first thoughts were about the different kinds of fish
they were seeing (n = 12). Four respondents noted the similarity
between the exhibit and home aquariums.

Similarly, most participants at the Newport Aquarium reported
learning something new at the exhibit (90%, n = 47), often about
the Black River. Some indicated learning about how tetras are
harvested or about the impact of fish on the rainforest, community,
or ecosystem. Participants reported learning similar information
when describing what was interesting.
Most visitors at Cleveland Metroparks said they did not learn
anything new (87%, n = 41) or interesting at the exhibit. This may
be on account of the high number of individuals who found the
signage difficult to read because of its size (42%, n = 15), height
(22%, n = 8), and generally not seeing the signage (22%, n = 8).
Overall, the New York Aquarium visitors gleaned slightly more
directly related and somewhat related information about
sustainable aquarium fisheries than the Newport Aquarium
visitors. The different open-ended responses to the previously
described questions were categorized in one of three ways, to
reflect the degree the responses were related to Project Piaba’s
goals (Figure 1):
• Directly related to Project Piaba (e.g. sustainable aquarium

fisheries, impact on economy, impact on trees, etc.);
• Somewhat related to Project Piaba (e.g. mention of cardinal

tetras); and
• Unrelated to Project Piaba (e.g. information about a different

exhibit).

Visitors’ first thoughts about the dark and heavily planted exhibit at
Cleveland Metroparks Zoo indicated uncertainty if anything was in
the aquarium tank (40%, n = 17). Eight visitors mentioned that they
would have or normally do just pass by the exhibit (19%). Six
visitors did note that they were familiar with tetras (14%).

100%

Participants were asked two open-ended questions about their
learning: first, if they learned anything new, and second, if they
learned anything interesting. Almost all participants at the New
York Aquarium exhibit reported learning something new (91%, n =
52), ranging from facts about the different species to the impact
that fishing has on the ecosystem and economy. Some
respondents also described learning about the origins of the fish
they were seeing, such as the wild, Brazil, or the Amazon. A high
percentage also reported learning something interesting (84%, n =
41), such as identifying fish species (including tetras); comments
on habitats and origins; as well as reflections about the impact on
the economy and on native trees.

0%

Directly Related
Information

80%
60%

Somewhat Related
Information

40%
20%

Unrelated
Information
NYA

NPT

Both

Figure 1. Beneficial aquarium fishing messages reaching visitors.
Note. NYA= New York Aquarium, NPT = Newport Aquarium.

Most respondents at both the New York and Newport Aquariums
(67%, n = 73) had not previously known that cardinal tetras come
from the Amazon. After seeing the exhibit, participants tended to
agree, on a scale from strongly disagree (1) to strongly agree (5)
that purchasing cardinal tetras sourced from the Amazon can help
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save rainforest habitat (M = 3.76, SD = 1.19) and improve fishing
communities (M = 3.76, SD = 1.20).
Respondents at both aquariums (96%, n = 104) found the exhibit
signs to be both helpful and informative. Of those who did not find
the signs helpful or who provided further suggestions for the signs,
six participants found the signs difficult to read for reasons
including being poorly lit (New York Aquarium), too long (Newport
Aquarium), or placed too low (Newport Aquarium). Five
respondents felt there was not enough information on the signs
and one Spanish-speaking respondent reported being unable to
understand the signs. As previously mentioned, most participants
of the study at Cleveland Metroparks Zoo did not find the signs to
be helpful or informative (79%, n = 34).
Pearson’s correlation analyses indicated that people at the New
York and Newport Aquariums who referred to Project Piaba by
name or described the project’s methods or goals were not more
likely to have known that the tetras in the exhibit are from the
Amazon than those who did not, r (92)= .098, p = .35. They were,
however, more likely to agree with statements about the positive
conservation and social outcomes of Project Piaba (conservation: r
(89)= .244, p = .02; social impact: r (88) = .212, p = .04).
Interest in the Home Aquarium Hobby
Out of 155 respondents at all three sites, 27% (n = 42) currently
have a home aquarium, 54% (n = 83) have had an aquarium at
some point, and 19% (n = 30) have never had an aquarium (two
individuals did not respond). Out of 113 respondents who did not
currently have a home aquarium, more than half (n = 67) said they
had thought about one. Of those who had never considered having
an aquarium, of those that shared their reasoning for not
considering having an aquarium or fish was primarily feeling unable
to maintain it or it was too much work (n = 9). Other reasons
included having other or incompatible pets (n = 7), and not having
enough space (n = 3) or time (n = 3). Five of these people simply
lacked interest and two thought an aquarium would be too costly.
Most participants who do not currently have a home aquarium have
had one in the past (54%, n = 83). These respondents cited several
reasons why they no longer have an aquarium. The most frequent
reasons were that it was too difficult or too much work to maintain
(28%, n = 22) or that their fish died (28%, n = 22). Others gave up
their aquariums when they moved (14%, n = 11), when they or their
child grew up (16%, n = 13).

Participants were asked about their likelihood of becoming home
aquarium owners after they have seen the exhibit. Of 96 nonaquarium owner respondents at the three sites, 16% (n = 15) said
they were likely or very likely to become home aquarium owners
after seeing the exhibit (Figure 2).
Extremely
Likely
4%
Likely
12%

Somewhat
Likely
29%

Not at all
Likely
35%

Not Likely
20%

Figure 2. Likelihood of non-aquarium owners to become aquarium
owners after viewing the exhibit.

Half of current home aquarium owners (n = 19) said they were
extremely likely or likely to purchase Project Piaba recommended
fish, while about a quarter (23%, n = 23) of non-home aquarium
owners said they were likely or very likely to purchase Project Piaba
recommended fish (Figure 3). Despite understanding how
purchasing fish could help the environment, two participants
shared that they believe fish belong in their natural habitats.
100%
80%

Extremely Likely

60%

Likely
Somewhat Likely

40%

Not Likely

20%

Not at all Likely

0%
Non-Aquarium
Owners

Aquarium
Owners

Figure 3. Visitor likelihood of purchasing fish recommended by Project
Piaba after viewing the exhibit.

Correlation analyses indicated that participants from the New York
and Newport Aquariums who referred to Project Piaba by name or
described the project’s methods or goals were not more likely to be
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interested in having a home aquarium than those who did not
mention these things, r (84)= .174, p = .11. However, they were
more likely to be interested in buying Project Piaba-recommended
fish, r (90)= .219, p = .04. Additionally, the participants who agreed
with statements about the positive conservation and social impacts
of the program were more likely to be interested in having a home
aquarium and purchasing Project Piaba fish than those who
disagreed (Appendix D).
Anecdotal Observations and Conversations
While this study mainly used surveys to collect data about how the
exhibits impact visitor thinking, NewKnowledge researchers also
had undocumented conversations and made informal observations
that are noteworthy.
Some participants at both the New York Aquarium and Newport
Aquarium used the survey as a learning tool. Either individually or
as a group, visitors returned to the exhibit to help them answer
survey questions.
Even visitors not intercepted for the survey were mostly drawn to
the blue color of the cardinal tetras and talked with each other
about how pretty or beautiful the fish were, supporting the survey
findings at the New York and Newport Aquariums.
Another topic of conversation among visitor groups was their home
aquarium experiences. Visitors looked at the cardinal tetras and
often stated they were neon tetras, though after reading the signs
at the New York and Newport Aquariums they would correct
themselves. They also spoke about experiences with fish
aggression and mortality.
There were a few visitors at the New York and Newport Aquariums
who commented on the removal of animals from their natural
habitat, either on the survey itself or while speaking with the
researcher. Three people expressed the opinion that removing
animals from the wild was bad for the animal and the environment
in conversation with the researcher. While only a small subset of
participants touched on these ideas, these opinions are valuable
and should be explored.

Lastly, a few individuals commented that the Project Piaba
messaging at the Newport Aquarium was too long. The
NewKnowledge researcher noted that more people seemed to only
look at and read the tag line buy a fish, save a tree (often audibly)
rather than reading the whole sign explaining the project and its
goals. No visitors were observed scanning the QR code on the sign.
When participants returned the survey to the NewKnowledge
researchers, those who indicated that they were likely or extremely
likely (n = 43) to purchase Project Piaba-recommended fish were
asked if they were interested in receiving a coupon for purchasing
cardinal tetras. Out of 157 participants, 20% of the participants (n
= 31) said they would be interested in receiving a coupon.
PROFESSIONAL BELIEFS
Most professionals who participated in the survey (N = 20) learned
something new related to the sustainable aquarium fish initiative at
the booth (n = 18). Most strongly agreed that purchasing aquarium
fish sourced from sustainable aquarium fisheries can help preserve
tropical ecosystems (n = 15) and can help improve fishing
community livelihoods (n = 14; Appendix C).
Participants were split between thinking there was too little
information provided in the signage (n = 6) and thinking it was just
the right amount of information (n = 7). Four people commented on
how helpful and clarifying it was to speak with an individual at the
booth.
Attendees were asked their professional opinion about how they
thought visitors would react to Project Piaba’s messaging.
Consistent with the visitor study findings, professionals believed
that visitors would be more likely to support sustainable aquarium
fisheries but foresaw more barriers to becoming home aquarium
owners (Figure 4; Appendix C).

A small number of individuals at the New York and Newport
Aquariums shared with the researcher in conversation that they
were not interested in the display because it looked like it could
have been at a home or in a pet store. Similarly, participants at
the Cleveland Metroparks Zoo shared that they couldn’t see
anything and therefore were uninterested in looking at the exhibit.
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Visitors purchasing
Project Piaba
recommended fish
Visitors becoming
home aquarium owners

Number of Professionals

8
7
6
5
4
3
2
1
0

0-19% 20-39% 40-59% 60-79% 80-100%
Percentage of Visitors
Figure 4. Professional beliefs about visitor behavior.

Most participants were interested in integrating sustainably
sourced aquarium fish into their institutions exhibits or messaging
(n = 18). Seventeen professionals also commented on how to
improve the likelihood of purchasing Project Piaba recommended
fish and becoming home aquarium owners. Nine professionals felt
that reinforcing the message (n = 4) and providing more
explanation (n = 5) would encourage visitors to support IUCNfostered fisheries. Four individuals pointed out the importance that
pet stores play in this initiative.
DISCUSSION

To address discrepancies in understanding the wildlife trade, it may
be important to explain the natural histories of tetras, focusing on
their reproductive strategy and hardiness, while also addressing
the reproductive strategies and fragility of unsustainably collected
species. This is especially important as Project Piaba works with
the IUCN to identify additional fishing communities that can collect
aquarium fish sustainably in areas where other species are overharvested for the pet trade, medicinal use, or other consumer
based trade.
As we observed in one of the sites, a handful of environmental and
design factors within the exhibit space can have a strong impact on
visitors’ experience and learning. Where possible, good lighting,
text that presents information in manageable chunks, eye-level
panels, and engaging writing will attract more visitors. Clear, brief
messaging seems to be critical to learning and potential behavior
change. As we saw in the site visits, New York Aquarium signage
was consistently shorter than signage at the Newport Aquarium.
This brevity might have contributed to the New York Aquarium
visitors learning more about sustainable aquarium fisheries in the
Amazon than visitors at the Newport Aquarium.
Based on the findings, including the insight that 50% of current
home-aquarium owners are interested in purchasing Project Piaba
recommended fish, we believe there is broad appeal for this direct
conservation strategy with a growing potential as techniques for
signage and interpretive messaging are improved.

Signage that is slightly more interactive, tactile, or includes some
other type of provocation to attract attention, such as a live
interpreter, might increase audience numbers. Interpretive text
could challenge visitors to find the answer within the exhibits and
text panels with engaging questions, such as How can you help to
conserve Amazon ecosystems and create jobs with your pets?
or Why do these tanks look like they could be in your home? As
we observed with the survey study, visitors took an interest in
exploring the Project Piaba exhibits more after they took the survey
and realized they missed something in the exhibit.
Additionally, different types of information may be featured in the
interpretation. For example, text panels may provide information
about the design of the exhibit (e.g., why domestic-style aquariums
are used), the system that brings income to people who work in
beneficial aquarium fisheries, what makes this aquarium fisheries
system sustainable, home aquarium care, and the culture of the
fishery workers.
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Recommendations

CONCLUSION

NewKnowledge researchers make the following
recommendations to support visitor interest in beneficial
aquarium fisheries.
• Develop interactive exhibit designs to engage more

visitors. Observations of visitors at each institution interacting
with exhibit components or using the survey to explore the
exhibit suggest that visitors enjoy a more active learning
experience.
• When considering new exhibit materials and exhibit redesign,

consider addressing topics that will generate interest and
enthusiasm for goals of Project Piaba and aquarium
ownership with signage, including details important to buying
and keeping pets, the design of the exhibit, and the
sustainable and beneficial aquarium fisheries system.
• Provide a guidebook with suggestions for Project Piaba

exhibit design as a promotional item for the project at
conferences and professional gatherings. This material may
help generate interest among potential host sites. Even sites
that do not currently consider themselves candidates for
Project Piaba exhibits may find a brief pamphlet about exhibit
design principles appealing and will consequently be more
likely to see the Project Piaba message.

Our findings show that most people who filled out the survey
owned fish at some point in their lives, and almost a third
currently have home aquariums. Some visitors were not fully
convinced that supporting sustainable aquarium fisheries would
positively impact rainforest habitat and local livelihoods in the
Amazon. However, people who absorbed more knowledge about
sustainable aquarium fisheries from the Project Piaba exhibits
were slightly more likely to agree with statements about the
positive conservation and social outcomes of Project Piaba, as
well as express interest in purchasing fish recommended by
Project Piaba and in becoming home aquarium owners. Of all the
participants 20% were interested in receiving coupons to
purchase cardinal tetras sourced sustainably from the Amazon.
We conclude that, with strategic revisions to exhibit materials,
design, and Project Piaba promotion, that the public will
increasingly take an interest in beneficial aquarium fisheries and
home aquarium ownership.

• Within exhibit text, provide information about sources for

Project Piaba-supported fish and aquarium supplies near
the host institution. Also consider working with institutions
that have or plan to have exhibits with sustainable aquarium
fisheries messaging to ensure there are local pet stores that
stock fish from IUCN-fostered aquarium fisheries.
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