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Abstract
Australia’s species extinction rate is one of the highest in the world. Yet, there is limited
evidence regarding people’s recognition of, and preferences and support for, Australian
endangered wildlife. This paper presents survey responses from 223 Zoos Victoria visitors
(response rate: 39.1%) and 90 community members (Victoria, Australia). We examined
people’s top 10 overall (global) and Australian favourite animals, and conducted an in-depth
exploration of recognition of, and preferences and support for, seven Australian endangered
species identified as being at risk of extinction within the next decade, including: the
leadbeater’s possum (Gymnobelideus leadbeateri), eastern barred bandicoot (Perameles
gunnii), helmeted honeyeater (Lichenostomus melanops cassidix), southern corroboree frog
(Pseudophryne corroboree), Lord Howe Island (LHI) stick insect (Dryococelus australis),
Tasmanian devil (Sarcophilus harrisii), and the orange-bellied parrot (Neophema
chrysogaster). Results indicate that the only Australian animals to feature in the overall top
10 favourite list were the kangaroo (ranked 9™ for both sample groups) and koala (ranked 6%
and 10" for the community and zoo sample, respectively). The Tasmanian devil had the
highest rate of recognition (>86%), in comparison to the remaining six species (1.2-7.3%
across both samples). Endangered species were not prominent in the top favourite Australian
species. Australian endangered species’ likeability ratings typically followed the pattern of
mammals being most likeable (Tasmanian devil and leadbeater’s possum), followed by birds,
frogs, and insects (helmeted honeyeater, southern corroboree frog, and LHI stick insect).
Importantly, for most endangered native species featured (4/7 and 6/7; zoo and community,
respectively), simply being able to recognise species significantly (p<.05) increased people’s
willingness to support their conservation. Findings underscore several powerful opportunities
for future conservation programs to contribute to Australian endangered species conservation

by striving to increase public familiarity with Australian species most at risk of extinction.

Keywords: Australian wildlife; conservation education; threatened species; endangered,;

biodiversity; endemic
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Australia’s diverse and endemic species

Australia’s geographical isolation has contributed to a rich array of biodiversity, with
87% of terrestrial mammal species endemic, and Australia named as one of only 17
‘megadiverse’ countries globally (Mittermeier et al., 1997; Woinarski et al., 2015). Yet,
paradoxically, Australia’s geographical isolation is also a key reason for its vulnerability to
the endangerment of native wildlife (McLoughlin, 2001; Short & Smith, 1994). As a result,
much of Australia’s wildlife has been subject to considerable decline or extinction (Geyle et
al., 2018; Woinarski et al., 2015). Woinarski et al. (2015) estimate that over one third of
modern global mammal extinctions, occurring since 1500, have been Australian species,
describing this loss as an ‘extinction calamity’ (p. 4533). More broadly, over 1700 Australian
species and ecological communities are currently recognised as threatened and at risk of
extinction according to the Australian Biodiversity Conservation Strategy 2010-2030
(Natural Resource Management Ministerial Council [NRMMC], 2010). This ‘extinction
crisis’ shows little sign of abating and some have argued that there is little hope for
biodiversity on a world scale if such high rates of extinction are condoned within a country
such as Australia (Cresswell & Murphy, 2017; Woinarski et al., 2015).

Drivers of Australian wildlife decline and extinction are widespread and complex.
They include but are not limited to introduced species and alien predators, fire, habitat loss
and fragmentation, over-use of resources, and climate change (Banks et al., 2018; Kearney et
al., 2019; Legge et al., 2008; Sands, 2018; Ward et al., 2019). Humans have a critical role to
play in changing the outlook for Australia’s unique biodiversity- both through behavioural
choices that may lessen their personal impacts and through their ability to influence
government conservation support (Mascia et al., 2003). Australia’s Biodiversity Conservation
Strategy and the subsequent Strategy for Nature 2018-2030 emphasise the importance of
connecting (or re-connecting) Australians with nature and engaging all Australians in
biodiversity conservation, for example, through community conservation campaigns. With
millions of visitors each year, modern zoos are well-recognised for the contributions they can
make to safeguarding a future for endangered species, both through ex-situ captive breeding
programs and by providing opportunities for people to meet, learn about, and connect
with/develop a desire to protect these species (Gippoliti & Carpeneto, 1997; Godinez &
Fernandes, 2019; Rabb & Saunders, 2005; Robovsky, Melichar, & Gippoliti, 2020).
Underpinning such approaches is recognition that biodiversity conservation “is as much

about people as it is about other species” (Martin-Lopez & Benayas, 2008, p. 625), with
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human preferences regarding what species should be conserved likely to be as important for
conservation effort and success into the future as biological factors (Gunnthorsdottir, 2001;
Knight, 2008; Stokes, 2007).

Global determinants of species preferences and conservation support

Human preferences for species conservation can be helpful for informing
conservation organisations and practitioners to target advocacy for new species for
conservation campaigns, as well as directly influence an individual’s conservation behaviour,
and inform conservation policy more broadly (Gunnthorsdottir, 2001; Lundberg et al., 2019).
At the individual level, factors such as one’s values, knowledge, and beliefs, as well as
experiences in natural environments and/or specific encounters with species, provide a
foundation for the development of one’s attitudes toward other species (Aslin, 1996;
Dettmann-Easler & Pease, 1999; Schwartz, 2012). According to the Theory of Planned
Behavior (Ajzen, 1991; Fishbein & Ajzen, 2011), which has been widely applied to research
exploring the human dimensions of wildlife conservation (e.g. Daigle et al., 2002; Lépez-
Mosquera et al., 2014; MacDonald et al., 2015; Miller, 2017), such attitudes, in turn with
perceived social norms, and perceptions of an individual’s ability to perform a behaviour,
directly influence one’s behavioural intentions and subsequent behaviour. Other factors
recognised to positively influence attitudes toward other species or conservation support
include higher levels of education (Bjerke & @stdahl, 2004), pet ownership (Bjerke et al.,
2003), and female gender (Schlegel & Rupf, 2010). There are also cultural variations in the
ways animals are viewed (Packer et al., 2014), while age can have mixed effects (Bjerke &
@stdahl, 2004). Of importance, is that several of these determinants of species preferences

and conservation support are not fixed and are amenable to change across time.

In addition to within-person and between-person factors, attitudes toward animals and
support for their conservation varies in relation to species characteristics. The public displays
clear preferences in favour of some species- and to the detriment of others (Driscoll, 1995;
Sitas et al., 2009). These preferences are complex and influenced by a myriad of
evolutionary, psychological, and cultural factors (Tisdell et al., 2005). The similarity
principle provides one framework for understanding such differences, asserting that humans
give more consideration to those who are perceived as similar to themselves than those who

are viewed as dissimilar (Plous, 1993). In the context of our relationships with other species,
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this generally means that an animal’s physical attractiveness (often determined by features
such as being cute, cuddly, brightly coloured, strong, or possessing forward-facing eyes),
larger body size, phylogenetic similarity to humans, perceived sentience/mental abilities, as
well as cultural portrayals and relationships with humans all positively influence attitudes and
conservation support (Bjerke & @stdahl, 2004; Knight, 2008; Woods, 2000). Operating
alongside the similarity principle, are broader considerations regarding the utility of a given
species, shaping whether they are valued intrinsically or in relation to the benefits they
provide for humans (Driscoll, 1995). Previous research has demonstrated that species with
higher utility values for humans are often rated as less intelligent or loveable (Driscoll, 1995),
while Taylor and Signal (2015) have similarly demonstrated that attitudes toward species
vary greatly depending on whether these are classified as a ‘pet’, ‘pest’ or ‘for profit’.

In general terms, mammals often receive more favourable public attitudes and
conservation support than birds, reptiles, amphibians, fish and invertebrates (Driscoll, 1995;
Gunnthorsdottir, 2001; Plous, 1993). This broadly aligns with taxonomic biases observed
regarding scientific knowledge about the earth’s biodiversity and also in conservation
research, where mammals and birds are particularly over-represented, and insects and
amphibians are significantly under-represented (e.g. Clark & May, 2002; Dos Santos et al.,
2019; Troudet et al., 2017). Invertebrates tend to receive very little public support, arguably
due to human fears and phobias or disgust (Bjerke et al., 1998; Kellert, 1993; Knight, 2008;
Tisdell et al., 2005; Woods, 2000). Research considering species preferences has generally
supported this hierarchy across both adult and child populations (e.g. Bjerke et al., 1998;
Bjerke & Ostdahl, 2004; Knight, 2008; Schlegel & Rupf, 2010). However, there are some
notable exceptions in the literature, for example bats received low ratings despite being a
mammal (Knight, 2008), butterflies highly rated despite being an invertebrate (Bjerke &
Ostdahl, 2004), and wide variability in ratings of birds (Bjerke & Ostdahl, 2004; Schlegel &
Rupf, 2010; Woods, 2000). In these instances, it may be that aesthetic appeal is having a
larger impact on species preferences than similarity.

Determinants of species preferences and conservation support in Australia

Limited research has focused upon public knowledge about, or attitudes toward,
native Australian animals. Recent research examined how often Australian threatened species
were ‘mentioned’ (i.e., tweeted about) on the social media platform Twitter (Kidd et al.,
2018). Over half of the species (57%) had fewer than 20 tweets, with mammals and birds

receiving the most tweets, while invertebrates and frogs received few tweets. This finding
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supports results from previous work which considered community preferences toward 24
researcher-selected Australian mammals, birds and reptiles (Tisdell et al., 2005). This
research found the group of mammals received the highest likeability scores on average,
followed by birds, and then reptiles- with reptiles being considerably lower. There was also a
significant association between likeability and support for species conservation, although the
researchers emphasise that even the least popular species received support for their
conservation from a majority of the sample. The animals with the highest likeability ratings
were the koala, kangaroo, and wombat (Tisdell et al., 2007). These preferences are similar to
those reported by Woods (2000), who asked 790 participants residing in or visiting
Queensland in an open-ended item to list their favourite animals (domestic or wild). The
koala, kangaroo, and dolphin were the most popular native species and the only Australian
animals to feature in the 10 favourites. Domestic dogs were the most popular overall,
reported as a favourite by 48.2% of the sample.

The literature available indicates possible gaps in community knowledge regarding
native Australian wildlife. For example, in a community wildlife survey of 172 Brisbane
residents, 74% of the sample lived in areas adjacent to bandicoot habitat but only 41% were
aware of this (Fitzgibbon & Jones, 2006). Similarly, research with 200 residents from the
state of Queensland, revealed only 27% were familiar with the endangered golden-shouldered
parrot and a majority rated their knowledge of this species as poor (Wilson & Tisdell, 2005).
This is consistent with research by Wilson and Tisdell (2004), who found a majority of their
sample were unable to recognise native species such as the eastern pebble mouse (92.6%), the
eclectus parrot (77.5%), the northern bettong (66.2%), or the golden finch (66%). The
importance of such knowledge should not be underestimated, as this plays a critical role in
shaping attitudes and preferences toward animals, as well as impacting conservation support
(Schlegel & Rupf, 2010). As one example, research has demonstrated that an “unattractive’
animal (in this instance a bat) may be perceived as more attractive when it is presented as the
subject of a conservation appeal (Gunnthorsdottir, 2001). Tisdell and Swarna Nantha (2005)
similarly found that the hypothetical allocation of funds for wombats increased (relative to
koalas), following an information session that detailed the threats and levels of endangerment
for each species. Furthermore, the correlation between International Union for the
Conservation of Nature (IUCN) status and allocation of funds for birds and mammals also
increased after an educational session (Tisdell et al., 2007). Thus, it seems, individuals often
report more positive attitudes or increased conservation support for a species if they are more

endangered and if their conservation status is known. Accordingly, endangered species are
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likely to be greatly disadvantaged in competing for conservation support and funds when the

public is poorly informed about them (Martin-Lopez & Banayas, 2008).

Study purpose

This study seeks to add to the limited body of literature which explores knowledge of and
preferences for Australian wildlife, as well as public willingngess to support their
conservation. Such understanding is critically important given the dire extent of
endangerment and extinction within Australia (Geyle et al., 2018) and the urgent need to
educate and engage the public with biodiversity conservation (Novacek, 2008) as well as
inform conservation-education programs and policies moving forward. This study extends on
previous research by combining open-ended items exploring favourite animals, with an in-
depth exploration of seven native Australian focal species, selected as being at risk of

extinction within the next decade. Specifically, the research explores:

1. What do zoo visitors and community members in Victoria identify as their favourite
animals and to what extent do native wildlife feature in these listings?

2. To what extent can visitors to a Victorian zoo and Victorian community members
identify/name endangered native wildlife?

3. What are visitors to a Victorian zoo and Victorian community members attitudes
toward these species (expressed in terms of likeability) and to what extent are they
willing to act to protect these species?

— It was hypothesised that familiarity with a species (ability to recognise the
animal) would be associated with increased conservation support.

4. How willing are Zoos Victoria visitors and Victorian community members to
financially support wildlife conservation? ; and if given a choice to allocate
hypothetical funds between lesser-known endangered species, more well-known
Australian species, and exotic non-native wildlife, what proportion of funds would

they allocate to each?
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Method
Procedure

This research followed a protocol approved by the University of South Australia
Human Research Ethics Committee (ID: 0000034946) and was conducted in accordance with
Zoos Victoria research guidelines. Surveys were distributed to visitors prior to entering one
of three Zoos Victoria sites (Melbourne Zoo, Werribee Open Range Zoo, or Healesville
Sanctuary) during December of 2015. Inclusion criteria included being at least 18 years of
age and being fluent in English. Researchers invited visitors to participate in a research
project about Australian wildlife, via a survey which would take approximately 10-minutes to
complete. Prospective participants were selected at random, using a next-to-pass
methodology, where upon completion of recruiting or approaching a previous potential
participant, researchers approached the next visitor to cross an imaginary line. Most zoo
visitors completed and submitted their survey responses electronically using an iPad and
SurveyMonkey software, however, hard copy surveys were available for those who preferred
to complete the survey in this format or in case of technological difficulties.

In total, 570 zoo visitors were approached to take part in the research and 223 took
part (response rate: 39.1%). A community sample (N = 90) completed the same survey
online, distributed by a market research company. An overview of participant demographic
characteristics is provided in Table 2. Owing to differing socio-demographic characteristics
between these samples, varied contexts for completing the survey (e.g. considering favourite
animals while in a home or zoo environment) and anticipated pre-existing differences in
knowledge about, and attitudes toward, animals between zoo visitors and the broader public
(e.g. Mellish et al., 2017), the data for these two groups are presented separately. A zoo and
community sample were included to explore both common trends and points of difference
between these groups, including potential identification of shared gaps in knowledge or

consistent patterns of species preference responses to endangered native Australian animals.

Materials

Favourite animal species. Participants were first asked via an open-ended item to name up
to ten of their favourite animal species. The next item asked participants to list up to ten of
their favourite Australian animal species. Consistent with Bjerke et al., (1998) and Woods
(2000), these open-ended items were positioned at the beginning of the survey to ensure
participant responses regarding their species preferences were not influenced by later items

requiring ratings of species prescribed by the researchers.
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Animal species recognition, knowledge, and preferences. Participants were then shown a
series of colour images of Australian wildlife, followed by six questions. The use of pictures
to assess respondents’ attitudes and/or support for protection of various species follows the
approaches used by Knight (2008) and Schlegel and Rupf (2010). The images selected were
those featured on the Zoos Victoria website as part of their ‘Love Your Locals’ program
information. In each image the animal was depicted in a natural environment and occupied
the majority of the frame. The species were local to South East Australia, presently
endangered, and had been named as focal species for Zoos Victoria’s ‘Love Your Locals’
conservation-education program, which sought to raise awareness and public support for 21
of Australia’s lesser known species, all at risk of extinction within the next ten years (Zoos
Victoria, 2018). The seven species featured in the research were preselected to be the focus of
initial ‘Love Your Locals’ program activities and to represent a broad cross-section of taxa.
Additional information about the chosen species is available from Zoos Victoria in the
Supplementary Materials. The species depicted included the leadbeater’s possum
(Gymnobelideus leadbeateri), eastern barred bandicoot (Perameles gunnii), helmeted
honeyeater (Lichenostomus melanops cassidix), southern corroboree frog (Pseudophryne
corroboree), Lord Howe Island (LHI) stick insect (Dryococelus australis), Tasmanian devil
(Sarcophilus harrisii), and the orange-bellied parrot (Neophema chrysogaster; see Table 1).
The questions were:

1. Do you recognise this animal (yes/no)?;

2. Can you name this species? (participants were instructed to provide as much detail

as possible in their response, for example specifying whether an elephant was an

African elephant or an Asian elephant);

3. Is this species found in Victoria? (yes/no/don’t know);

4. Rate this species in terms of likeability (5-point Likert scale from 1= dislike very

much, 3= neutral, 5= like very much);

5. Rate this species in terms of your desire to support their conservation (1= no desire

to support, 3= neutral, 5= strong desire to support).
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Table 1

Australian endangered species focal to Zoos Victoria’s ‘Love Your Locals’ program

Leadbeater’s possum Eastern barred bandicoot

(Gymnobelideus leadbeateri) (Perameles gunnii)

Helmete d‘honeyeater Southern corroboree frog
(Lichenostomus melanops cassidix) (Pseudophryne corroboree)

“

Lord Howe Island stick insect Tasmanian devil
(Dryococelus australis) (Sarcophilus harrisii)

Orange-bellied parrot

(Neophema chrysogaster)

Note. Images courtesy of Zoos Victoria
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The first item asked participants whether they recognised the animal depicted.
Question 2 expanded on this, asking whether participants could identify (name) the species
depicted. Following Schlegel and Rupf (2010), the ability to identify and name a species was
scored as correct, partially correct, and incorrect (or not specified). The category of partially
correct was selected when participants assigned a pictured species to a higher taxonomic
level (e.g. labelling the animal as a possum rather than Leadbeater’s Possum or frog rather
than southern corroboree frog). The likeability item (Q4) was included as a broad single-
factor item assessing respondent preferences toward other species, which may capture
elements such as attractiveness, familiarity, and similarity to humans (Bjerke & @stdahl,
2004; Tisdell et al., 2005).

To determine whether there were significant differences in responses between the zoo
visitor and community groups on these items, a series of chi-square and Mann-Whitney tests
were performed using SPSS with an alpha level of 0.05. To determine whether the ability to
recognise each focal species (Q1) impacted on self-reported levels of conservation support
(Q5) for each sample group (zoo and community), a further series of Mann-Whitney tests
were performed. Non-parametric tests were determined most appropriate due to data being
non-normally distributed (negatively skewed; Field, 2015). Following test conventions, the
pattern of distribution of conservation support scores was cross-tabulated and reviewed for
each group (those who recognised the species and those who did not) and each focal species.
Where these were similar, the median conservation support scores for each group
(recognised, not recognised) were compared. Where these were dissimilar, the mean ranks for
each group (recognised, not recognised) were compared. This is reflected in the reporting for

each analysis within the results section.

Willingness to pay. Participants’ were asked a hypothetical ‘willingness to pay’ item to
assess willingness to support the conservation of Australian engendered wildlife. Participants
were invited to respond to a fixed choice, single bid response regarding how they would
allocate a spare $20 between one of three wildlife charitable causes, either supporting the
species depicted in the survey, supporting other Australian wildlife (e.g. kangaroos, koalas,
echidnas), or supporting species abroad (e.g. elephant, orang-utan, tigers, gorillas). They were
also provided with the option to keep the money. The phrasing used was consistent with
previous willingness to pay research (Tisdell et al., 2007), and this item was designed to
reduce potential variations in responses as a result of the varying financial status of
respondents (Gunnthorsdottir, 2001; Tisdell et al., 2007).
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Sample demographics. Participants were asked to provide demographic information
including their sex, age, income, zoo membership status, whether they had visited a zoo in
the previous 12-months, level of education, residency, pet ownership, and whether they
identified as vegetarian. A summary of the demographic profile of the sample is provided in
Table 2. Consistent with zoo visitation characteristics, the zoo visitors were primarily female.

A majority of both samples were also pet owners.

Table 2
Demographic information for the zoo visitor and community sample groups.
Demographic item Zoo (N =223) Community (N =90)
Sex (Female) 65.1% 64.6%
Age (Mean, SD) 33.9 (12.4) 50.9 (15.8)
Income Category
Less than $50,000 52.6% 64.9%
$50,001-$75,000 21.1% 15.6%
$75,001-$100,000 11.3% 13.0%
>$100,000 15.0% 6.5%
Prior Zoo visit in past 12-months (Yes) 53.8% 24.4%
Zoos Victoria member (Yes) 34.0% 1.3%
Vegetarian (Yes) 8.6% 9.0%
Pet Owner (Yes) 57.1% 68.0%
Education Level
High School 13.8% 35.1%
TAFE/Certificate 7.1% 28.6%
Undergraduate degree 51.5% 23.4%
Post-graduate degree 27.6% 13.0%
Residential Status
Victorian Resident 62.9% 100%
Non-Victorian Australian Resident 18.8%
International Visitor 18.3%

12



COMMUNITY SPECIES RECOGNITION AND AUSTRALIAN ENDANGERED
WILDLIFE

Results
Favourite animal species. The ten animal species most commonly reported as favourites by
both the zoo and community sample are displayed in Table 3, where the percentage
represents the proportion of the total sample who featured this animal in their top 10. In many
instances these are groups of species, as individual species were not specified by respondents
(following methods applied by Bjerke & Ostdahl, 2004). The primary difference between the
zoo and community sample was in relation to the rankings for domestic dogs and cats (with
cat not appearing in the zoo visitor top 10 and dog ranking at 8" for zoo visitors in contrast to
1%t for the community sample). However, there was also consistency across groups regarding
the popularity of lions, tigers and elephants. The only Australian animals featured for both the

zoo and community samples were the koala and kangaroo.

Table 3
The ten most commonly listed favourite animal species, by sample group (zoo visitor,
community).
Ranking Zoo (Valid n = 222) Community (Valid n = 90)
1. Lion 55.0% Dogs 48.9%
2. Elephant 46.9% Tiger 46.7%
3. Meerkat 42.8% Elephant 45.6%
4. Giraffe 41.4% Lion 42.2%
5. Tiger 41.0% Cats 38.9%
6. Monkey 27.5% Koala 33.3%
7. Hippo 27.0% Giraffe 31.1%
8. Dog 27.0% Monkey 28.9%
9. Kangaroo 24.8% Kangaroo 22.2%
10. Koala 24.8% Meerkats 22.2%

When asked about Australian animals specifically (see Table 4), kangaroos and koalas
topped the favourite list for both the zoo and community samples. The majority of favourite
animals listed were mammals, with the only birds featured being the emu and kookaburra. No
reptiles, amphibians or insects were included in the top 10 favourite Australian animals for

either group.
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Table 4

Ten most commonly listed favourite Australian animals by zoo visitor and community

samples and percentage of participants who identified them.

Ranking Zoo (Valid n = 195) Community (Valid n = 84)
1. Kangaroo 69.1% Kangaroo 61.1%

2. Koala 69.1% Koala 53.3%

3. Wombat 43.5% Wombat 33.3%

4. Platypus 43.1% Platypus 31.1%

5. Emu 33.2% Possum 26.7%

6. Wallaby 25.1% Echidna 26.7%

7. Echidna 21.5% Wallaby 25.6%

8. Dingo 21.1% Emu 24.4%

9. Tasmanian Devil 19.7% Dingo 18.9%

10. Possum 18.4%; Kookaburra 18.4% Tasmanian Devil 14.4%

14
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Animal species recognition, knowledge, and preferences.

Animal species recognition. Participants’ ability to recognise the Tasmanian devil was
markedly higher than all other species, (86% across both zoo and community groups). Most
00 visitors and community members did not recognise the helmeted honeyeater. A
significantly higher proportion of the community group compared with the zoo group
recognised the: orange-bellied parrot, X?(1, N = 313) = 9.32, p < .01, ¥ effect size = large;
and the LHI stick insect, X?(1, N = 313) = 11.76, p<.001, ¥ effect size large; see Figure 1).

Figure 1
Percentage of zoo visitors and community members who reported recognising the

endangered Australian species.
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Animal species knowledge. In addition to whether participants recognised images of each
species, they were also asked to name them (Figure 2). In contrast to the rates of recognition
for the species photographs, the ability to correctly name the species was consistently below
8% for all species, with the exception of the Tasmanian devil (>70% correct) and the
southern corroboree frog at 13.2% for the zoo sample. The species mislabelled most often
was the eastern barred bandicoot, which was often misidentified as a bilby. There were no
significant differences between the zoo visitor and community sample on the proportion of

correct/partially correct vs incorrect names provided for all species, except the orange-bellied
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parrot where a higher proportion of the community group were able to respond correctly,

X2(1, N = 313) = 15,50, p < .001, ¥ effect size = large.

Figure 2

Percentage of zoo (top) and community (bottom) participants who correctly, partially

correctly, and incorrectly named the focal Australian endangered species.
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(6.6%) and other bird (3.8%); partially correct community responses for the helmeted
honeyeater contained ‘honeyeater’ (4.9%) and other bird (6.1%); partially correct zoo

responses for the orange-bellied parrot contained ‘parrot’ (22.4%) and other bird (2.9%);

partially correct community responses for the orange-bellied parrot contained ‘parrot’
(43.2%) and other bird (6.2%)
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Further, participants generally demonstrated limited knowledge regarding whether the focal
species were local to Victoria. As depicted in Figure 3, correct responses were highest for the
mammals (e.g., Tasmanian devil and leadbeaters possum), and lowest for frog, birds, and
insect (e.g., LHI stick insect, southern corroboree frog, and helmeted honeyeater). There were
no significant differences between the zoo visitor and community sample on the proportion of
correct vs unsure/incorrect responses for all species, except the orange-bellied parrot where
the community group were significantly more likely to respond correctly, X?(1, N = 278) =
13.51, p <.001, ¥ effect size = large.

Figure 3

Participant responses to whether each focal species is local to Victoria.
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Note. Owing to missing data, valid n ranges from 177-195 for the zoo sample and 81-83 for
the community sample. *Reintroduced populations of eastern barred bandicoots reside in

protected areas within Victoria.
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Animal species preferences.

Likability. Figure 4 displays the mean likeability ratings for each of the focal species across
both the zoo and community groups. The helmeted honeyeater, southern corroboree frog and
LHI stick insect were consistently the least-liked species, however all species had an average
score of above neutral indicating most participants liked these species to some degree.
Independent samples Mann Whitney U Tests were performed to determine whether likability
ratings differed between zoo visitors and community members. There were no significant
differences between groups (p>.05), apart from the Tasmanian devil for which the zoo visitor
group gave significantly higher ratings, U = 11061.5, p <.001, d = 0.265 (indicating a small-

moderate effect size difference in likeability ratings between groups).

Figure 4
Mean likeability ratings for focal species by sample group (zoo visitor and community). Error

bars display standard deviation.
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Willingness to support conservation. Figure 5 displays the mean willingness to support
conservation reported for each of the focal species across both the zoo and community group.
Mean scores follow a very similar pattern to the likeability means, with helmeted honeyeater,
southern corrobboree frog, and LHI stick insect means lower than most other species.

Independent samples Mann Whitney U Tests were performed to determine whether
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conservation support ratings differed between zoo visitors and community members. There
were no significant differences between groups for the helmeted honeyeater, the LHI stick
insect, or the orange-bellied parrot (p>.05). Zoo visitors reported significantly higher levels
of conservation support for the leadbeaters possum, U = 10596, p <.001, d =0.193
(indicating a small effect size difference between groups); the eastern barred bandicoot, U =
10220, p <.001, d = 0.193 (indicating a small effect size difference between groups); the
southern corroboree frog, U = 9211.5, p = .016, d = 0.146 (indicating a small effect size
difference between groups); and the Tasmanian devil, U = 10816, p <.001, d = 0.281

(indicating a small-moderate effect size difference between groups).

Figure 5
Mean willingness to support ratings for focal species by sample group (zoo visitor and

community) with error bars display standard deviation.
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Influence of species recognition on conservation support. There was partial support for the
hypothesis that recognition of the focal species would be associated with higher conservation
support, with recognition significantly associated with conservation support for 4 of 7 species
within the zoo sample (leadbeater’s possum, eastern barred bandicoot, southern corroboree

frog, and the Tasmanian devil) and 6 of 7 (all species except the southern corroboree frog) in
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the community sample. Mann-Whitney test results for each species, by sample group, are

reported in Table 5.
Table 5

Mann-Whitney tests for differences on conservation support score (/5) between participants

who recognised the species and those who did not, by sample group (zoo and community).

Species (by sample group) Median or mean U z p n
rank for
conservation
support (/5)
(recognised
species)
Zoo
Leadbeater’s possum 5 42245 1.795 .037 0.02
Eastern barred bandicoot 5 2789 -4.595 p<.001 0.11
Helmeted honeyeater 4 2320.5 -0.531 p>.05
Southern corroboree frog 98.86* 3460 -1.988 024 0.02
LHI stick insect 91.33* 3311 -0.825 p>.05
Tasmanian devil 102.41* 955.50 -4.467 p<.001 0.10
Orange-bellied parrot 4 35445 -0.828 p>.05
Community
Leadbeater’s possum 46.18* 666.00 -1.770 034 0.04
Eastern barred bandicoot 49.70* 440.00 -3.775 p<.001 0.17
Helmeted honeyeater 55.37* 2945  -2.635 .004 0.08
Southern corroboree frog 45.22* 6945 -1.375 p>.05
LHI stick insect 45.76* 632 -1.910 .028 0.04
Tasmanian devil 44.73* 161.00 -3.314 p<.001 0.13
Orange-bellied parrot 49.13* 47750 -3.417 p<.001 0.14

Note. *denotes mean rank score. Following test conventions, the pattern of distribution of

conservation support scores was reviewed for each sample group (those who recognised the

species and those who did not) and each focal species. Where medians were similar, the

medians for each group (recognised, not recognised) were compared. Where these were

dissimilar, the mean ranks for each group (recognised, not recognised) were compared.
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Willingness to pay. When asked to allocate a spare $20 to one of three wildlife charities or
to keep the money, the most frequent response by the community sample was to keep the
money (34%), while the most frequent response for the zoo sample was to donate this money
to a charity that supports other Australian wildlife (e.g. kangaroos, koalas, echidna; 43%;
Figure 6). There was a significant difference in the willingness to pay responses between the
200 visitor and community group X3(3, N = 313) = 23.69, p < .001, Cramer’s V effect size =

large.

Figure 6
Percentage differences between zoo and community groups on willingness to pay (allocation

of $20) to one of three wildlife charities or to keep the money.
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Discussion

This study set out to gain a detailed understanding of zoo visitor and community perceptions
of different endangered and native Australian species and to investigate relationships between
these perceptions and participants’ willingness to support the conservation of that species.
Results suggest that Australians have limited familiarity and knowledge of native,
endangered species, there are minimal differences between zoo visitor and community
groups, and that a lack of awareness is associated with reduced willingness to support that
species. It was encouraging to find that participants reported high likeability and willingness

to support native Australian species though participants showed a preference to donate a
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hypothetical amount towards to conservation of other Australian wildlife over the seven Zoos

Victoria’s focal species.

What do community members and zoo visitors identify as their favourite species and to what
extent do native animals feature?

All animals that featured in the top 10 overall favourites were mammals, with a
majority being exotic and with larger body sizes. The species preferences displayed by
participants in this study were consistent with previous research (e.g. Bjerke & @stdahl,
2004; Knight, 2008; Tisdell et al., 2005; Troudet et al., 2017; Woods, 2000). These results
further reflect the ‘similarity principle’ (Plous, 1993; Gunnthorsdottir, 2001), which suggests
humans tend to prefer animals most similar to us and that when only a limited number of
species can be conserved, mammals are likely to be over-represented at the expense of other
taxa (Gunnsthorsdottir, 2001; Plous, 1993), even if those mammals are not endangered
(Colléony et al., 2017). Of significance, in the context of Australia’s ‘extinction crisis’
(Woinarski et al., 2015), is that the only native animals to feature within the top 10 overall
favourites were the kangaroo and koala.

Favourite native animals mirrored these broader patterns, with mammals
predominant, and the kangaroo and koala remaining the most popular Australian species
(Tisdell et al., 2007; Woods, 2000). In this study, kangaroos and possums rated very
favourably across both zoo and community groups, which somewhat contrasts with previous
research where these were rated as disliked or perceived as pests (e.g. Miller et al., 1999;
Oliver & Walton, 2004). No reptiles, amphibians, or insects featured in the top 10 animals
overall or the top 10 Australian animals, which strongly reflects taxonomic biases in species
preferences and conservation support (e.g. Clark & May, 2001; Plous, 1993). Endangered
species were not prominent within the favourite native animals list, with neither the
kangaroo, platypus, emu, echidna, or kookaburra currently listed as endangered in Australia
(IUCN Red List, 2019). Among other animals listed, while some specific species are
endangered, these were generally not specified by respondents, for example in responses of
‘possum’, ‘wombat’, or ‘wallaby’. This presents a potential barrier to greater conservation
action on behalf of some of Australia’s most endangered wildlife, given research has
demonstrated public concern and species preferences influence both conservation policies
and funding support (Martin- Lopez & Banayas, 2008; Martin-Lopez et al., 2009; Tisdell et
al., 2007).
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To what extent can Victorian zoo visitors and community members identify native endangered
wildlife and what are their attitudes toward these species and willingness to protect them?
The Tasmanian devil had the highest rate of recognition (>86%), was most often
correctly named, and received the highest level of conservation support from both the zoo
and community groups. This is unsurprising, given the highly publicised threats to their
survival in the form of the Devil Facial Tumour Disease (McCallum et al., 2007) and due to
featuring more prominently in popular culture (e.g. the character ‘Taz’ in Looney Tunes;
ABC News, 2015). Notably, despite being the animal emblem of Victoria, under 60% of zoo
visitors and community members reported recognising the leadbeater’s possum and less than
5% named this correctly. There was also a low level of understanding regarding which
species were local to Victoria with many ‘unsure’ responses across five of the seven focal
species. These findings are consistent with previous research suggesting gaps in public
knowledge about native Australian wildlife (Fitzgibbon & Jones, 2006; Wilson & Tisdell,
2005; Wilson & Tisdell, 2007) and supports arguments that Australia’s ‘extinction crisis’
may be going largely unnoticed by the broader public (e.g. Taylor & Trezise, 2016). This is a
critical issue as our study suggests that for most of the endangered native species featured,
simply being able to recognise them increases people’s willingness to support their
conservation. This follows previous research which also indicates a familiar species has a
substantially greater chance of being conserved than an unfamiliar species (Schlegel & Rupf,
2010), and that greater awareness of a species’ conservation status impacts on donation
preferences (Tisdell et al., 2007). Collectively, these results suggest a strong need to increase
awareness about endangered Australian wildlife amongst members of the Australian public.
While all focal species received likeability and conservation support ratings on the
positive side of neutral (mean >3), the rankings typically followed the pattern of mammals
being preferred, followed by birds, then frogs, and then insects (Bjerke et al., 1998; Bjerke &
Ostdahl, 2004; Knight, 2008; Schlegel & Rupf, 2010). The exception was the orange-bellied
parrot, which received the second highest rating by the community sample. This may reflect
the higher proportion of the community sample who reported recognising the orange-bellied
parrot, as well as their bright colouration and aesthetic appeal in comparison with Helmeted
Honeyeater, which ranked at 6™ for the zoo sample and 5™ for the community sample in
terms of likeability and conservation support (Tisdell et al., 2005). The LHI Stick Insect was
consistently the least popular species with the lowest conservation support, which follows
research from Woods (2000) that revealed insects were disliked by 85% of participants and

were rated among the least favourite animals overall. This suggests conservation efforts for
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this, and other less popular, species may hinge on the ability to change public perceptions
(see for example Cardoso et al., 2011; Curtin & Papworth, 2018; Goedeke, 2004). Such
initiatives might emphasise qualities of the LHI Stick Insect anticipated to make this species
more relatable and/or intriguing to engender greater public support, such as their resilience
and survival against the odds, their ability to reproduce without males (parthenogenetically),
their tendency to form large social aggregations during the day, or that their foot pads are
heart shaped (Priddel et al., 2003).

Despite variations in reported likeability between the focal species, the majority of the
zoo visitor and community samples favoured the survival of all endangered focal species, a
commonality with previous research by Tisdell et al. (2005). However, when presented with a
hypothetical scenario in which funds had to be allocated to the focal species or other
Australian wildlife or species abroad, allocations favoured the more iconic Australian
animals, despite the focal species collectively having a much greater conservation need.
Similar findings were observed by Colléony et al. (2007) in their study of animal adoptions in
a zoo, with charismatic species favoured over endangered species.

It is important to acknowledge that the findings from this research should be
interpreted in the context of several limitations. Firstly, this study was conducted in Victoria
and focused specifically upon seven endangered focal species. Future research regarding
Australian wildlife would benefit from national sampling across a wider range of endangered
native species, encompassing a broader range and diversity of taxa. This research also
explored participants’ self-reported willingness to support conservation and donation
preferences. Future research is required to examine the relationship between these stated
preferences and actual conservation actions. The research also sampled visitors to a Victorian
zoo and consistent with zoo visitation trends, a smaller sub-group of the zoo sample (18.3%)
were international visitors, which is likely to influence pre-existing knowledge of Australian
species. Last, our categorical scoring for naming species (correct, partially correct, incorrect)
does not fully account for the varied amount of detail of responses within the ‘potentially
correct’ group.

However, the findings do highlight several potentially powerful opportunities for
future conservation programs to contribute to native species conservation by striving to
increase public familiarity with, and a sense of responsibility for the protection of, these (and
perhaps other) lesser-known endangered species. Such strategies may integrate conservation
marketing (Verissimo et al., 2017) or community based social marketing approaches

(McKenzie-Mohr, 2011), programs in schools and in zoos (e.g. Fisher-Maltese, 2016; Zoos
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Victoria, 2018), images and exhibits (Stokes, 2007), and also initiatives which seek to
support children and adults to spend more time in nature to re-connect with local species and
habitats (Gifford & Nilsson, 2014; Stokes, 2006; Wells & Lekies, 2006). In fact, since the
time of this research, as part of the plan-implement-evaluate conservation education cycle
(Jacobson, McDuff, & Monroe, 2015), Zoos Victoria’s Love Your Locals program has
evolved in response to these initial findings. The program shifted to elevate the status of
specific focal animals from the group of endangered LYL species and raise the profile of
these one at a time. Example program activities in the intervening period include a Southern
Corroboree Frog Disco, a giant 3m Southern Coroboree Frog Puppet paraded through the
zoo, and banners promoting the Southern Corroboree Frog through the main drive of the zoo
for a 6-week period in 2018-2019. Meanwhile, in April-July of 2019, the Helmeted
Honeyeater was featured on tote bags visitors could purchase from the zoo, and profiled
throughout the zoo. For each bag sold, a tree was planted in helmeted honeyeater habitat.
Data from these subsequent program activities suggests these were effective in enhancing
public knowledge of these endangered species, with correct identifications increasing from
4.3% and 7.3% for the helmeted honeyeater and southern coroborree frog respectively during
the initial research to 26.8% and 16% while featuring as the focal species within subsequent
LYL program activities (Zoos Victoria, 2022). The evaluation and sharing of knowledge
from such programs is crucial to inform future practice such that the vision of Australia’s
Biodiversity Conservation Strategy and the subsequent Strategy for Nature 2018-2030 can be

realised and the rich abundance of wildlife within Australia can be preserved.

Conclusion

If Australia is to reduce the ongoing threats to its biodiversity and stem the current
extinction tide, this will require an informed, engaged, and mobilised public (NRMMC, 2010;
Woinarski et al., 2015). The findings of this study indicate that limited recognition of, and
knowledge about, endangered Australian wildlife may be a significant barrier to increased
conservation support and success- especially for Australia’s highly endangered but lesser
known species. Among this sample of zoo visitors and community members, there was very
low recognition regarding most of the focal endangered wildlife or knowledge of their local
habitat. Furthermore, endangered native species did not feature prominently in the favourite
animal listings for zoo visitors or community members and hypothetical donation preferences
also favoured more iconic Australian species over the endangered Australian species. Yet,

when these endangered species were recognised, in a majority of cases, this was associated
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with increased willingness to support their conservation, which provides an important avenue
for future conservation education programs. The findings further support the need for a
nuanced approach to conservation education across species, and highlight the additional
challenges associated with the conservation of amphibian and invertebrate species within

Australia.
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