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1. Introduction

With more than 700 million visitors every year, zoos and aquariums are in a unique position to inspire
their visitors to care about animals both in zoos and the wild (World Association of Zoos and
Aquariums, 2015). Many formal zoo and aquarium education programs (here defined as pre-booked,
educational presentations for students) use animal-visitor interactions (AVIs) in order to better engage
their audience, while also claiming they improve learning outcomes and increase uptake in pro-
environmental behaviours (Godinez & Fernandez, 2019; Povey & Rios, 2002). It is often claimed that
AViIs increase feelings of connectedness with animals and nature, and increase willingness to
undertake pro-environmental behaviours in human participants (Spooner et al., 2021). However,
evidence to support these claims appears to be ambiguous at best. While there is evidence to show
that audiences are more likely to be engaged when their emotions and senses are engaged (Visscher
et al., 2009), this research does not specifically address the use of AVIs to achieve these outcomes.

Within a zoo or aquarium context, there is myriad research on;

o the effectiveness of zoo and aquarium education programs in increasing pro-environmental
behaviours (Moss & Esson, 2013; Ogden & Heimlich, 2009; Routman et al., 2022);

e the impact of AVIs on animal welfare (8,9);

e the impact of public AVIs on increasing pro-environmental behaviours (Clifford-Clarke et al.,
2021; C. K. Collins et al., 2021; Swanagan, 2000).

But there appears to be little research into whether using AVIs in formal zoo and aquarium education
programs improves uptake in pro-environmental behaviours. If we are to be using best practice
science communication methods in zoo and aquarium education programs, we first need to know
whether the techniques we currently use are truly effective.

This mapping review seeks to establish what the current research says about the effect of AVIs on
human participants, while identifying the gaps in research that need to be filled before we can truly
claim that AVIs in formal zoo and aquarium education programs help to increase pro-environmental
behaviours.

1.1 Background

1.1.1 Purpose of Zoos

Zoos and aquariums are historically defined as “a place where live animals are kept, studied, bred, and
exhibited to the public” (Collins English Dictionary, n.d.). Since the late 1990’s, zoos and aquariums
around the world have moved away from being places simply for entertainment (Fraser & Wharton,
2007). There has been a strong shift towards in-situ and ex-situ conservation work, with a deliberate
effort to educate and inspire visitors to engage in pro-environmental behaviours (Ogden & Heimlich,
2009; Patrick et al., 2007; Rabb, 2004; Routman et al., 2022; Visscher et al., 2009).

A study in 2007 of 136 zoos accredited by the Association of Zoos and Aquariums America (AZA) found
that ‘conservation’ and ‘education’ were the two most prominent themes in the zoos’ mission
statements (Patrick et al., 2007). Zoos recognise that in order to accomplish the best conservation
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outcomes, they need to be inspiring visitors to engage in pro-environmental behaviours beyond the
zoo gates. The zoo accrediting body, the World Association of Zoos and Aquariums (WAZA) states;

“Instilling in all visitors a strong sense of excitement about and a desire to care for life on earth will
create a solid platform for fulfilling the promise to care for and conserve wildlife. Zoological facilities
are uniquely positioned to use a social-science, evidence-based approach to influence pro-
environmental behaviour”

(World Association of Zoos and Aquariums, 2015, pg 17).

This review focuses on modern, accredited zoos and aquariums (henceforth referred to as ‘zoos’) in
order to exclude non-accredited facilities whose individual purposes may differ from one of inspiration,
education and conservation.

1.1.2 Purpose of Education in Zoos

The WAZA conservation strategy emphasises that education, both formal and informal (planned or
impromptu education efforts aimed at public visitors, including behind-the-scenes experiences,
keeper talks, public animal feedings, etc) is essential to achieving zoo conservation outcomes, and
should be a central part of their organisational strategy (World Association of Zoos and Aquariums,
2005). According to WAZA the role of education is to “interpret living collections to attract, inspire and
enable people from all walks of life to act positively for conservation” (World Association of Zoos and
Aquariums, 2005, pg 35).

Many studies have shown that formal educational presentations incorporated into zoo visits result in
a marked increase in learning and conservation attitudes (C. Collins et al., 2020). This is attributed to
zoos’ unique position — having both human expertise and live animals — as ideal environments for
creating meaningful connections between human participants and wildlife, and to foster a love for
nature (Ogle, 2016; Povey & Rios, 2002).

As with science communication as a whole, the purpose of education in zoos has undergone a vast
shift since the early 2000’s (Routman et al., 2022). Historically, most education programs were focused
on simple dissemination of knowledge, under the premise that understanding animals and the
environment better will intrinsically lead participants to care more and undertake more pro-
environmental behaviours in their lives (Hungerford & Volk, 1990). However, recent research shows
us that knowledge and behaviour are not inherently linked in such a linear way, and that an emotional
connection to the subject is required for the kind of attitude change required to increase uptake in
pro-environmental behaviours (Hungerford & Volk, 1990; Povey & Rios, 2002).

For the purpose of this review the terminology of ‘pro-environmental behaviours’ defined as ‘any
action that benefits or is intended to benefit wildlife and/or the environment, and/or reduce
anthropogenic environmental impacts’ is used in line with WAZA policies (Clifford-Clarke et al., 2021;
Routman et al., 2022). The type of pro-environmental behaviours emphasised by zoo education
programs will vary depending on geographic location, lesson topic (whether native or exotic animals
are involved in the program), and the focus of the zoo or school.
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1.1.3 Using Animals in Zoo Education Programs

Animals are often used in school classrooms in an effort to teach responsibility, encourage
participation and learning, and create a more inviting learning environment (Gee et al., 2017). While
research conducted into the effect of animals in school classrooms finds that they do result in a
measurable increase in student learning, the reason for the effect is not yet fully understood (Gee et
al., 2017; Wohlfarth et al., 2013).

Many zoos and zoo educators claim that using AVIs helps to make education programs more appealing
and effective, and increases participants attention, information retention, and connectedness with
nature (5). WAZA supports the use of AVIs in zoo education programs under the claim that there is
evidence to show they increase uptake in pro-environmental behaviours and assist in learning
(Association of Zoos and Aquariums, 2018; World Association of Zoos and Aquariums, 2020).

AZA defines AVIs as “Any encounter where an animal and visitor are brought together for
physical/near physical interaction” (Association of Zoos and Aquariums, 2018). One study found that
some form of AVI (involving direct contact such as stroking) occurs in nearly half of the zoos they
surveyed, and the use of AVIs in education programs is increasing (D’Cruze et al., 2019; Spooner et al.,
2021; World Association of Zoos and Aquariums, 2020).

1.2 Justification of Research

Due to a lack of research into formal education programs, many zoos unwittingly use extrapolated
information from research into informal education, to support the claim that using AVIs within formal
education programs improves uptake in pro-environmental behaviours (Spooner et al., 2021). Despite
the popularity of AVIs within zoo education, research and evaluation of the practice is noted to be
severely limited (Davies et al., 2021; Learmonth et al., 2021; Spooner et al., 2021).

Accredited zoos are highlighted as conservation institutions, designed to make significant
contributions to conservation through in-situ, ex-situ, and educational programs (World Association
of Zoos and Aquariums, 2005). They are placed as leaders in environmental and conservation
understanding, and disseminating that information to influence attitudes and behaviour towards
wildlife and the environment on a local and global scale (World Association of Zoos and Aquariums,
2005). If they are to both deserve and uphold these claims, zoos should be responsible for ensuring
their practices are both effective and scientifically sound (Routman et al., 2022).

Added to this responsibility, zoos have an obligation to provide — and prove that they are providing —
the very best care for their animals. With many critics claiming that zoos have a negative effect on
their animals, and do not meet the conservation contribution they claim, it is important that they have
the scientific evidence to support their claims of best practice in animal care, conservation
contribution, and promoting pro-environmental behaviours (Godinez & Fernandez, 2019).

1.3 Aims and Research Question

This review aims to establish whether using AVIs in formal zoo education programs does increase
uptake in pro-environmental behaviours, and what evidence there is to support this claim.
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This is done by establishing what evidence there is to support the current educational practices used
by many zoos, whether these can truly be considered best practice, and what areas there are for
improvement.

2 Methods

A Boolean search for literature was initially conducted using the University of Western Australia’s One
Search and Google Scholar to obtain a broad range of papers. Due to the specificity of the topic,
research referenced by relevant papers were also analysed for further literature. The following
journals were identified as containing much of the relevant literature and were searched more
thoroughly for further information;

e Journal of Zoo and Aquarium Research
e Journal of Zoo Biology
e Journal of Zoological and Botanical Gardens

Due to the lack of research into the field, there is little standardisation of terminology. Therefore,
many different search terms were used in order to obtain as much of the relevant literature as possible.
With new terminology added as it was found in relevant literature. This included;

Table 1. Terminology used in Boolean search for literature

Search AVI focus Education focus Outcome
1 Animal-Visitor interact* Zoo education Conservation behaviour*
2 Human-animal interact* Conservation education
3 Animal contact Environmental education | Pro-environmental behaviour*

2.1 Narrowing of Results

In order to be included studies had to be peer reviewed, and written in English. But could be based
anywhere in the world. To better assess suitability of the studies, and analyse where the current
research stands, a coding system (figure 1) was developed to categorise studies based on their focus.

Animal-Visitor
Interactions

el [
[ ]

Impact on Impact on
pro-environmental Animal
behaviour Welfare

Figure 1: References were coded with X.Y depending on topic. Where X = (1) formal, or (2) informal/public. Y = type of
impact studied as shown in the diagram.
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Only studies which directly addressed zoo education efforts — either formal or informal —in accredited
zoos or aquariums were evaluated. In addition, these studies also had to address at least one of the
following criteria to be considered for further review;

e Impact on pro-environmental behaviours

e Animal-Visitor interactions impact on pro-environmental behaviours

Therefore, only on papers coded with X.2, X.4, X.5, or X.7 were fully analysed for the review

2.2 Timeframe

The early 2000’s saw the height of a shift in focus of zoo education from a knowledge based deficit
model, to focusing on inspiring behavioural change towards an increase in pro-environmental
behaviours (Ogden & Heimlich, 2009; Patrick et al., 2007; Tribe & Booth, 2003; Visscher et al., 2009).
As such, studies were only included for review if less than 10 years old. Some older papers from the
early 2000’s were also included as they were found to be highly relevant and cited extensively in
relevant literature.

2.3 Limitations of Scope of the Review

The initial intention of this review was to examine the difference in efficacy of contact versus non-
contact AVIs within formal zoo education programs. However, it was found that there is a severe lack
of research on the use of animals in formal zoo education programs, and none that distinguished
between contact and non-contact interactions. As such, it was decided to loosen the specificity of the
review to the efficacy of any AVI in formal zoo education programs. Due to a further lack of research
into this loosened topic, research into AVIs within the whole zoo context was analysed in order to
extrapolate findings into the formal zoo education field.

3 Results

Of the studies found, 20 were found to be relevant and fully analysed. Of these 10 were focused on
the impact of zoo education programs alone on the uptake of pro-environmental behaviours (X.2, X.5),
and 10 looked at the impact of AVI’s within zoo education programs on the uptake of pro-
environmental behaviours (X.4, X.7) (Table 2). Also of note, 15 of the 20 studies focused on informal
education (2.Y), while 5 focused on formal education programs (1.Y), showing a severe lack of research
into formal education programs as a whole. But an even greater lack of research was found into the
use of AVIs in formal education programs, with only 3 studies having this focus (1.4) (Table 2). It is also
interesting to note that all three of these studies are extremely recent, with one being published in
2022, the others in 2023, showing that this is a topic which has only recently become focus of research.

Table 2: Number of articles found addressing each research code

Code n 1.2 1.4 1.5 1.7 2.2 2.4 2.5 2.7
Number of Articles 20 1 3 1 0 8 5 0 2

Most of these studies were based at single zoos, and with small samples sizes. It was also found that
very few contained control groups to establish the difference between the use of AVIs or not in the
education programs.
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3.1 Impact of Zoo Education Programs Without Animal-Visitor Interactions (X.2; X.5)

It is important to note that these studies did not exclude the use of animals entirely in education
programming, but there were no direct AVIs. Participants were still able to see animals on exhibit or
interacting with their keepers such as in a keeper talk, but animals were always within their regular
exhibit.

The results of these studies showed that zoo education programs in general are very effective at
increasing the uptake of pro-environmental behaviours without the use of AVIs. The most important
aspect in making these education programs effective is that they are interpretive — being delivered by
a zoo staff member/volunteer — over relying on static education options like signs, where visitors must
be self-motivated to read and learn (Godinez & Fernandez, 2019; Pearson et al., 2014; Visscher et al.,
2009).

Pearson et al, (2014) evaluated the ‘Don’t Palm Us Off’ campaign run by Zoos Victoria, finding it to be
highly successful at increasing visitors’ knowledge of palm oil and the issues it causes, as well as
developing ongoing pro-environmental behaviours in visitors. This public campaign did not utilise AVIs
in any aspect of the education efforts.

Collins et al, (2019) undertook a control experiment to establish whether participating in a formal
education program or not will impact students’ behaviour towards the animals within the zoo. This
study found that participating in the education program showed a significant increase in students’
positive behaviour, as well as significantly reduced negative behaviours in comparison to students that
did not participate in the education program (C. Collins et al., 2019)

Swanagan (2000) attempted to establish whether watching an elephant demonstration would result
in high pro-environmental behaviours, as compared to not watching a demonstration. While they did
find modest support to the hypothesis that watching the demonstration would result in a greater
uptake in pro-environmental behaviours, they did note the difficulty in establishing long term
behaviour change, due to a very low return of solicitation following the participants visit (Swanagan,
2000). This lack of follow up from study participants was found to be a difficulty for of the studies in
attempting to establish long term behaviour change.

Godinez & Fernandez (2019) found that when visiting zoos, visitors are more likely to spend a higher
amount of time interacting with an exhibit (reading signs, asking questions of staff or other visitors
present, etc) when the animals are active. This higher interest in the animal and their exhibit was also
claimed to result in increased knowledge of the animal and potential pro-environmental behaviours
(Godinez & Fernandez, 2019). In this way, it was found that keeper talks and demonstrations (where
animals are still within their own exhibit and free to participate or not) are more successful at
increasing knowledge and pro-environmental behaviours than viewing exhibits alone, as the animals
are generally more active, interacting with their keepers, or being fed during these demonstrations
(Godinez & Fernandez, 2019; Luebke, 2018; Miller et al., 2013; Swanagan, 2000; Visscher et al., 2009).
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3.2 Impact of Animal-Visitor Interactions Within Public Zoo Education Programs (2.4;
2.7;3.4;3.7)

The majority of these articles claimed to provide evidence to support the belief of increased uptake in
pro-environmental behaviours as a result of using AVIs (Clifford-Clarke et al., 2021; C. K. Collins et al.,
2021; Mori et al., 2019; Povey & Rios, 2002; Rank et al., 2021).

Povey & Rios (2002), claimed that using AVIs in clouded leopard demonstrations increased visitor
learning and uptake of pro-environmental behaviours. However, this was based on the observed
longer viewing times of the exhibit and animals, with no direct testing of visitors to establish learning.

Another study undertook pre- and post- testing of visitors interacting with an aquarium’s touch pool,
to establish knowledge gain and behavioural change, finding an increase in both knowledge and
likelihood to undertake pro-environmental behaviours (Ogle, 2016). However, as with most other
similar studies, this study did not include a control where participants did not engage with an AVI, to
establish whether it was the AVI which caused the change in behaviour and knowledge.

Whitehouse-Tedd et al, (2022) compared the change in visitor knowledge and pro-environmental
attitudes following an AVI (touching a cheetah), a guided tour of the animal facility, or a guided tour
followed by an AVI. This study found a significant increase in knowledge in both groups which
participated in a tour, in comparison to the AVI only group. But no significant difference in knowledge
was found between the tour only group and the combined group (Whitehouse-Tedd et al., 2022). This
suggests that the tour was the contributing factor in increasing knowledge among participants, not
the AVI. The authors also noted that 27% of participants exhibited a knowledge decrease, most
prominently in the AVI only group (Whitehouse-Tedd et al., 2022).

3.3 Impact of Animal-Visitor Interactions Within Formal Zoo Education Programs
(1.4; 1.7; 3.4)

One US study addressing the effect of AVls in formal zoo education programs on uptake of pro-
environmental behaviours found that the education programs did have a positive effect on students
attitudes towards local wildlife and their willingness to participate in pro-environmental behaviours
(Jerger et al., 2022). These programs consisted of an ‘animal expert’ teaching students about local
wildlife with an animal ambassador present for each program. It should be noted that there was no
control groups in this research where students participated in an education program with no AVI, or
participated in an AVI with no education program. Therefore, the precise cause of the increase in pro-
environmental behaviours is impossible to determine.

Similarly, Farmerie et al. (2023) also showed a positive change in attitudes from students following
education programs consisting of students caring for and working with Koi fish. These programs
involved long-term, high-level interactions between the students and the animals, as opposed to a
short, keeper led ‘meet and greet’ that would often be involved in an AVI. It should also be noted that
there were also no control groups in this study, with student experiencing the same teachings, but
without the AVI. Making the impact of the AVI itself difficult to determine above the impact of the
teaching program.

Priestly et al. (2023), out of Melbourne Zoo, studied the effectiveness of ‘welfare based AVIs’. These
are no contact and occur in the animals normal habitat, and keepers will offer enrichment or food as
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an incentive to participate, but participation is entirely free-choice for the animal (Priestley et al.,
2023). Therefore, these AVIs are not entirely beyond what could be expected by the general public,
and therefore perhaps could not be considered as a true AVI. However, this study could be used as a
control study for other studies, as the students involved did experience an educational program, but
without an AVI, giving a basis of comparison.

The results of the study did report “positive emotional responses, an increase in animal knowledge,
and an understanding of the importance of providing animals with choice and control over their
interactions with people” (Priestley et al., 2023, pg75). However, it should be noted that the study
relied on students self-reporting on their own knowledge and behaviour change, and only post-testing
was conducted, so there is no quantifiable evidence of increase.

4  Discussion

4.1 Identification of Gaps in the Literature

The overwhelming majority (83%) of research into the effectiveness of zoo education focuses on the
informal aspect of education (keeper talks, signage, behind the scenes experiences, etc), with many
research papers on ‘zoo education’ explicitly stating that they excluded ‘formal’ zoo education
programs. Of the 18 papers analysed, only 3 addressed a formal education program.

The lack of research on the topic was directly addressed by the majority of authors, stating that more
research needs to be done if we are to ensure best practice within the field (Moss & Esson, 2013;
Ogden & Heimlich, 2009; Rank et al., 2021; Spooner et al., 2021; Swanagan, 2000).

Due to this lack of research into formal education programs, this review has been forced to focus on
research around public education programs in order to extrapolate evidence to answer the initial
research question.

4.2 Findings from the Literature

Povey & Rios (2002) explain that many zoo educators find that using animals in presentations more
effectively engages the audience, leading to meaningful connections between participants and the
animals. “People are drawn to animals, and are drawn even more when they have an opportunity for
making a closer connection” (Povey & Rios, 2002, pg 21). However, this evidence appears to be purely
anecdotal from zoo educators, as the authors provide no evidence of how these claims were
established.

4.3 Interesting Animals Equal Interested People

Godinez & Fernandez (2019) found that when animals are visible and/or active, zoo visitors are more
likely to spend more time at the exhibit, which may then result in more learning and connection to
the animal. This finding is perhaps one of the founding points to the claim that using AVIs improves
uptake in pro-environmental behaviours. The animals are generally more active when being used in
AVIs, which would result in more interested visitors. These findings are backed up by Rank et al (2021)
in which zoo visitors self-identified as feeling more connected to animals the closer they felt to them
while observing the animals in their exhibit. Based on this information one could claim a logical
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extrapolation that the closer one can get to an active animal the more interested one will be in learning
about that animal, and the more likely they would be to establish a connection and participate in pro-
environmental behaviours. However, this extrapolation does not appear to be backed up by research.

The literature overwhelmingly supports the claim that visitors will spend more time watching and
actively learning about an animal when that animal is active and ‘interesting’ (Godinez & Fernandez,
2019; Learmonth et al., 2021; Povey & Rios, 2002; Rank et al., 2021), and zoos can use this information
to tailor education experiences to include animals in ways that research shows improves uptake of
pro-environmental behaviours (Povey & Rios, 2002; Rank et al., 2021). However, while animals are
generally more active during AVIs, and visitors are likely to be engaged by the novelty of seeing an
animal interacting with staff, research should be undertaken to establish if the same level of
engagement and connection could be achieved through training or feeding the animal, rather than
close contact or bringing the animal out of its natural exhibit, which has the potential to cause undue
stress to the animal.

Jerger et al (2022), evaluated the effectiveness of education programs utilising animals in influencing
students’ attitudes towards local wildlife. This study found that the education programs were highly
effective in improving attitudes towards wildlife, and likelihood in participating in pro-environmental
behaviours (Jerger et al., 2022). This study strongly supports the claim for using AVIs in formal
education programs to increase uptake in pro-environmental behaviours, but like many other studies,
did not include control groups to establish the true cause of the change. When engaging in an
education program, there must be a human expert present to teach participants about the animals
and conservation, so it can be difficult to determine whether the program itself, or the AVl is the cause
of the change.

The inclusion of Priestly et al, (2023), shows that an increase in uptake of pro-environmental
behaviours may be possible without the use of contact AVIs. By having a human expert present to
teach and facilitate a non-contact ‘welfare based’ interaction, whereby the animal is not interfered
with in anyway, we may still see similar increases is attitudes and uptake in pro-environmental
behaviours (Priestley et al., 2023). However, as this is the only study existing as a control —and which
itself still doesn’t have both control and experimental groups — further study is still needed to establish
the full impact of including AVI’s in education programs.

4.4 Interpretive Education is More Effective Than Static Education

Evidence from many different educational arenas shows that interpretive education programs are
much more effective at increasing pro-environmental behaviours, when compared to static education
efforts such as signage (Rank et al., 2021; Visscher et al., 2009; Whitehouse-Tedd et al., 2022). When
AVis are utilised in education programs, there must be a professional present to run the interaction
and monitor the animals’ well-being. These professionals are also there to share information and
answer questions, so it can be extremely difficult to separate the effect of the interpretive education
provided, and the effect of the AVI in impacting participants’ attitudes.

The ‘Don’t Palm Us Off’ campaign run at Zoos Victoria was a public campaign to educate visitors about
the issues with palm oil, and encourage people to engage in pro-environmental behaviours —
specifically engaging with government to change labelling laws (Pearson et al., 2014). This campaign
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did not incorporate any AVIs as part of the education programs. Despite the lack of AVIs, this program
was found to be extremely effective in developing ongoing pro-environmental behaviours in visitors
surveyed (Pearson et al., 2014). Seeing the effectiveness of a program without the use of any AVIs
calls into question their necessity.

Very few studies into the effectiveness of AVIs in education programs included control groups that
involved an education program but with no AVI. This makes it very difficult to fully establish the cause
of any increase in pro-environmental behaviours that the study may find.

4.5 Animal-Visitor Interactions Make Little Difference

Whitehouse-Tedd et al (2022) was able to compare different interpretation methods in an attempt to
distinguish what results in the greatest increase in visitor’s pro-environmental behaviours. The study
compared the attitudes of three groups involved in education on cheetahs. The first group was
involved in a direct AVI — petting a conditioned cheetah — with minimal education from staff. The
second group participated in a guided tour of the facility with a staff member sharing information and
answering questions, but with no AVI. While the third group participated in both the guided tour and
the AVI. Participants in the AVI alone showed minimal increase in knowledge (with some participants
showing a decrease in knowledge), and very low increase in willingness to engage in pro-
environmental behaviours. All participants in the guided tour showed a marked increase in both
knowledge and willingness to participate in pro-environmental behaviours, but there was no
statistically significant difference between the tour only and tour/AVI groups. These findings show
very well that it would appear to be the presence of a professional talking with participants which has
the greatest effect, and that AVIs alone are unlikely to improve uptake in pro-environmental
behaviours.

Similarly, Clifford-Clarke et al, (2021) conducted control research of zoo visitors interactive with a
penguin exhibit, to establish what level of AVI is most effective in causing attitude and behavioural
change. This study involved three groups of visitors, one group participating in exhibit viewing only,
one group viewing a penguin keeper talk, and one group engaging in a behind-the-scenes experience,
hand feeding penguins with the guidance of a penguin keeper, who also shared information about
penguins (Clifford-Clarke et al., 2021). As with Whitehouse-Tedd et al (2022), this study found that
participating in an education program — keeper talk or behind-the-scenes with a keeper — was
extremely effective in increasing participant knowledge and uptake in pro-environmental behaviours
(Clifford-Clarke et al., 2021). But the addition of an AVI (feeding the penguins) showed no significant
increase in knowledge or uptake in pro-environmental behaviours as compared to education only
(Clifford-Clarke et al., 2021). The authors came to the conclusion that;

“This study found no evidence to support previous claims that close contact interactions between
visitors and animals improved conservation education outcomes (as measured by pro-environmental
behaviour intention) beyond that achieved by other zoo experiences”

(Clifford-Clarke et al, 2021, pg 15).

All studies using a control group found that participating in an education program with a professional
made a strong positive impact on visitors, but the addition of an AVI to that education program
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showed no statistically significant increase on the program alone. In fact, Whitehouse-Tedd et al (2022)
found a decrease in knowledge in some participants, which was particularly prominent in those who
undertook the AVI alone. When combining this with other studies finding that education programs
with AVIs are effective at increasing pro-environmental behaviours, but which don’t include control
groups with the AVI, it does call into question the effectiveness and necessity of AVIs in formal
education programs.

5 Conclusion

As zoos are shifting to a model of conservation and education, the use of AVIs in zoo education
programs is increasing in an attempt to improve conservation outcomes and reach. As such, it is
important to have evidence to show that this practice is effective for increasing uptake in pro-
environmental behaviours in participants. This review examined relevant literature to establish what
evidence there is to support the claim that using AVIs in formal zoo education programs increases
uptake in pro-environmental behaviours.

The main finding of this review was a serious lack of research into formal zoo education as a whole,
and even less into the use of AVIs in these programs. Therefore, any previous claims have been, and
now must be made from results extrapolated from informal zoo education research.

It is well supported that visitors are more likely to be engaged with an exhibit — including reading
information material — when animals are active or ‘more interesting’ which many will extrapolate to
mean that the more interesting the animal (ie, being able to touch or feed the animal), the more
engaged and connected the human will feel. Therefore, they will be more likely take up pro-
environmental behaviours. However, this appears to be purely an extrapolation of information, as
there is little research that tests this hypothesis.

A large amount of evidence from schools, zoos, museums, and other informal learning venues shows
us that interpretive education is far more effective at achieving outcomes than relying exclusively on
static education such as signage (Clifford-Clarke et al., 2021; Pearson et al., 2014; Visscher et al., 2009;
Whitehouse-Tedd et al., 2022). These studies show that interpretive education programs can be
extremely effective even without out the use of AVis.

Where AVIs were included in the research, the programs were found to be effective, but rarely
included a control group which had the interpretive education but no AVI, or engaged with an AVI
with no interpretive education. This makes it extremely difficult to establish the true cause of the
improvement. The two studies that did include control groups both found that the addition of an AVI
to the education program had minimal or no benefit to uptake in pro-environmental behaviours on
top of the education program itself (Clifford-Clarke et al., 2021; Whitehouse-Tedd et al., 2022).

While there is no literature that finds AVIs have a negative effect on human participants, and we can
extrapolate information to claim that they will help gain and hold participant engagement, evidence
to support the claim that AVIs improve uptake in pro-environmental behaviours is ambiguous at best.

AVIs are undoubtedly not detrimental to education programs. But they may not necessarily be
essential to increase uptake in pro-environmental behaviours. In which case, more research is needed
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to categorically establish the effect on the animals involved. If the effect on animals is negligible or
positive, then there is no need to remove the practice. But if the effect on the animals is negative,
then we need to seriously re-evaluate whether the minimal benefit to humans is worth the negative
impact on animals.

6 Future Research

As part of accreditation zoos should always be striving for best practice based on evidence. If the
research is not being done, then we cannot guarantee best practice, or know where and how we can
improve regarding successful promoting of pro-environmental behaviour (Routman et al., 2022).

More research is needed on formal education programs specifically, with or without AVIs. While we
can extrapolate classroom pedogeological research, zoos offer a vastly different learning scenario
which should be embraced and utilised to its fullest extent. This can only be done with relevant
directed research.

AVIs will also have an impact on animal welfare (Baird et al., 2016; C. Collins et al., 2019; Mori et al.,
2019; Priestley et al., 2023; Whitehouse-Tedd et al., 2022). While these are accounted for and
mitigated as much as possible, and results are varied as to whether these impacts are positive or
negative, if AVIs do not have the impact claimed, then we are perhaps causing unnecessary stress to
the animals involved for no benefit (Clifford-Clarke et al., 2021).

Most importantly, control experiments are needed to establish whether the use of AVIs or the
interaction with a human expert is the cause of increase in uptake of pro-environmental behaviours.
Once we have those results, we can further research and establish the level of AVI required to get the
best participant outcome with the least impact on the animals involved.
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