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As zoos have sought to further their conservation missions, they have become
powerful providers of environmental education. Outside of ‘‘formal’’ education
initiatives, such as those designed for school and other organized groups, or
structured public talks programmes, much of the learning potential that the zoo
has to offer is around the viewing of animals and the response of visitors to them.
In this, zoo learning is a very personal construct, develops from the previous
knowledge, and experiences and motivations of each individual. In this article, we
make the assertion that learning potential, although difficult to quantify, is very
much related to the attractiveness of animal species and the interest that visitors
show in them. Using standard behaviorist measures of attraction and interest (the
proportion of visitors that stop and for how long), we analyzed the relative
interest in 40 zoo species held in a modern UK zoo and the variables that are
significant in predicting that popularity. Further to this, the suggestion is made
that the zoo collection planning process could use such information to make more
informed decisions about which species should be housed for their educational
value. Taxonomic grouping was found to be the most significant predictor of
visitor interest—that is, visitors were far more interested in mammals than
any other group—although body size (length), increasing animal activity and
whether the species was the primary or ‘‘flagship’’ species in an exhibit or
not, were all found to have a significant bearing on visitor interest. Zoo Biol
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INTRODUCTION

Twenty-first century zoos have not only positioned themselves as ex-situ and
in-situ conservation institutions [Miller et al., 2004; Conway, 2003; Hutchins and
Smith, 2003; Mallinson, 2003; Tribe and Booth, 2003] but also as providers of
conservation and environmental education [Ballantyne et al., 2007; Falk et al., 2007;
Randler et al., 2007; Swanagan, 2000]. Studies have found that people visit zoos (and
aquariums) for a variety of reasons and that many visitors see the zoo not only as a
place of family enjoyment, entertainment, and social activities [Reading and Miller,
2007; Hyson, 2004; Turley, 2001] but also as an educational destination [Falk et al.,
2008; Briseno-Garzon et al., 2007; Packer and Ballantyne, 2002].

The primary reason for people choosing to visit zoos and other wildlife
attractions is the attraction of the living animal, species they would not normally see
in their daily lives [Turley, 1999]. Zoos exhibit a wide range of different species across
many taxa. As a result of this diversity, there is a safe assumption that, in general,
some species are more ‘‘popular’’ with visitors than others. From an educational
perspective, it is easier to promote learning through subjects or subject matter in
which the learner has a personal interest [Rennie and Johnston, 2004], or an
emotional affinity [Ballantyne and Packer, 2005] hence, in this study, we make the
assertion that the educational potential of a species is intrinsically linked to its
popularity with visitors. If the catalysts that promote and develop interest in specific
species were fully understood, could zoos raise the educational value of their
collections by planning them more strategically?

There have been a number of studies that have looked at the relative popularity
of zoo animals and the factors that influence visitor behavior but the findings appear
to differ across throughout the literature. Bitgood et al. [1988] conducted a large,
multi-institution study that uncovered that species size, activity, and proximity to
visitors were all important predictors in their measure of visitor interest; namely, the
time spent viewing animals. Balmford et al. [1996] disagreed over the relationship
between the popularity of species in relation to body size and found no significant
relationship between the two, although this study used a different measure of visitor
interest; in this case, the number of people at various enclosures over a given time
period. In a direct response to this study, Ward et al. [1998] undertook visitor
research that agreed with Bitgood et al. [1988] over body size and popularity,
although again, a different measure was used; here, visitors were split into three
groups: those who did not stop at an enclosure, those who stopped for less than
10 sec, and those who stopped for more than 10 sec. These conflicting studies leave
the question over species popularity and the correct measure to quantify visitor
interest frustratingly unresolved.

Balmford et al. [1996] raised the important notion that, if species body size has
no influence on visitor preferences, then why not dedicate more zoo space to the
conservation of smaller species that are, in many cases, easier to breed and more
cost-effective to maintain. This is indeed an important issue. From their inception,
zoos have exhibited large, impressive (mainly) mammal species as their centrepieces
of visitor appeal [Conway, 1986]. If visitors have no previous preference for large
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species, then zoos could be directing their resources more effectively towards greater
numbers of smaller species. In most developed countries, the conservation role of the
zoo is a legal requirement [for example, in the UK see DEFRA, 2004] and the
world’s governing body of zoos concurs in the publication ‘‘The World Zoo and
Aquarium Conservation Strategy’’ [WAZA, 2005]. Indeed, within this document, it
is stated that ‘‘not only do zoos and aquariums have the ability to become models of
integrated conservation,’’ but the fact is, they must.’’ [WAZA, 2005, p 10] More
specifically, chapter five of this work covers the role that education has to play in
global conservation, namely: ‘‘The educational role is to interpret living collections to
attract, inspire and enable people from all walks of life to act positively for
conservation.’’ [WAZA, 2005, p 35] It is crucial, therefore, to understand visitor
preferences more fully, from both a conservation education and a direct
conservation perspective. This study is primarily focussed on the relative educational
benefits of keeping animals in zoos and is set within the growing landscape of
criticism of zoos regarding their abilities to evidence the delivery of environmental
and conservation education [Balmford et al., 2007; RSPCA, 2006]. Of course,
criticism of zoos is not new. Many previous works have developed diverse arguments
based on animal welfare [Margodt, 2000], cultural and moral issues [Malamud, 1998]
or more general works analyzing the self-reported roles of zoos [Hosey et al., 2009;
Jameison, 1985] but, for this study, the specific criticisms of zoo education cited
above were seen as more relevant.

Not only does this criticism of educational measures in zoos impact directly on
planned learning (for example, school groups or public presentations/talks given by
trained educators) but also on the ‘‘free-choice’’ learning that occurs in zoos as well
as in many other social environments [Briseno-Garzon et al., 2007; Falk, 2005;
Storksdieck et al., 2005; Falk and Adelman, 2003]. As visitors are more likely to view
zoo animals in an unstructured and unsupervised way, any learning undertaken will
be motivated by visitors themselves, and therefore be ‘‘free-choice’’ by definition.
This line of thought underlines the varied nature of learning, where learners arrive at
a destination (such as a zoo) with their own, potentially disparate, previous
knowledge, and visit agendas.

The preference to view certain animals over others (should such a phenomena
exist) is also related to an individuals interests and motivations. Do certain species
attract more visitors than others? Does the time visitors spend viewing animals also
vary across species? If animal viewing preferences are found to be inconsistent
empirically, then there is a scope for investigation into each species’ place within a
collection. In other words, if a statistically significant proportion of visitors find
some animals more appealing than others, then there is perhaps room to suggest that
these species are more valuable from an educational point of view. And this may
have a follow-on effect on the entire zoo collection planning process.

This, of course, depends entirely on the designation of the species within a
zoo’s collection plan. The British and Irish Association of Zoos and Aquariums
(BIAZA) is the overarching body for zoos in the UK. In its ‘‘Institutional Collection
Plan’’ guidance, it suggests that formal ‘‘roles’’ should be designated for each species
in a collection [BIAZA, 2007]. These roles might include conservation value
(in relation to captive breeding), ex-situ conservation value, research, and education.
Species can fulfill a number of roles but they are usually assigned a ‘‘primary’’ role
within the collection plan. For the role of education, BIAZA recommends that this
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should only be assigned to species that have ‘‘exhibit value (does this species make a
good exhibit that the public like to see?), taxonomic uniqueness or interesting physical
or physiological adaptations’’ [BIAZA, 2007]. This would appear to be self-
explanatory; that is, for a species to have a significant educational role within a
collection it has to be of interest to, and be consistently visible to visitors.

This leads to the methodological decision as to how best to measure visitor
interest in zoo species. In this study, we have adopted the tried and tested approach
to quantifying visitor behavior, namely using unobtrusive observations of visitors in
exhibit settings [see Serrell, 1998 for an extensive description of these techniques].
Although this method was developed in the museum studies field, it has also been
widely used in wildlife attractions [Yalowitz and Bronnenkant, 2009; Zwinkels et al.,
2009; Moss et al., 2008; Ross and Lukas, 2005; Ross and Gillespie, 2009; Nakamichi,
2007; Bitgood et al., 1988] increasing our confidence in the validity of implementing
such an approach. Although, it must be added that the authors recognize other
approaches that can be used to assess relative popularity of zoo animals, such as
semantic differential scales [Sommer, 2008; Fraser et al., 2006] or conversation
analysis [Clayton et al., 2009; Tunnicliffe, 1996], for example.

Our chosen method involves the use of two measures: a measurement of the
proportion of visitors that stop at a point of interest (such as a museum gallery piece
or, as in zoos, an animal enclosure) and second, an empirical measurement of
sustained interest following a stop—the time spent in active engagement with the
point of interest. The second measure, in particular, we believed, was the most
precise way to explore the relative visitor interest in zoo animals as it measures a
variable of visitor choice. That is, it is the interest level of the visitor in question that
dictates the length of the stop (albeit allowing for additional variables such as visitor
crowding and fatigue, for example). We must be clear that we infer no further
meaning than this. It is clearly understood that behaviorist measures, such as this
cannot, by themselves, give a direct insight into more complex phenomena, such as
learning [Doering and Pekarik, 1997; Shettel, 1997]. We simply postulate that a
visitor will stop for longer at an animal if they find interesting (in some way) than
one that they do not. And, in theory, this relationship should be proportional, to a
point—the more interested, the more time spent, and the greater the opportunity for
learning.

Research Aims

* To investigate the predictors of animal popularity of a range of zoo species, using
well-established measures of visitor interest.

* To put these findings into the context of the modern zoos’ education mission and
the way that collections are planned.

METHODS

Study Site and Species Selection

Chester Zoo is a large zoo with a diverse collection of species housed in second
and third generation exhibit environments. It is also the most visited zoo in the
UK—in 2008, it attracted more than 1.4 million visitors. Species chosen for inclusion
in this study were located across the 45-hectare zoo in differing styles of exhibit.
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These ranged from traditional reptile ‘‘houses’’ with rows of viviariums to fully
modern 21st century immersive experiences.

Data were collected between October 2008 and April 2009, with the bulk of
observations made between March and April 2009. This long collection period
allowed for the fluctuations in visitor numbers that are often experienced in zoos.
Within this, we also included the, very much busier, school holidays but avoided
data collection on national, public holidays as visitor crowding on these days is
extremely high and this has been found in other studies at Chester Zoo [Moss et al.,
2007] to be significant in altering visitor behavior. We believed that this would not
represent ‘‘normal’’ visitor patterns found in the zoo generally. Only members of
family groups and couples were selected in this study, as these represent the typical
visitor to Chester Zoo. School children (whether accompanied by teachers or not)
were not included in the study. In total, 1,863 visitors were observed at 40 different
animal viewing areas, with a minimum sample size of 30 at each viewing area.

Species were chosen to represent the widest possible diversity of taxa that are
housed at Chester Zoo, including representatives from all Vertebrate Classes as well
as one invertebrate Phylum (namely Arthropoda). Effort was also made to select
species that we perceived to have a lesser or greater appeal. Some of the species
chosen were ‘‘flagship’’ species within an exhibit (i.e. the focal species for that
particular exhibit), whereas others were ‘‘integral’’ or ‘‘supporting’’ species (i.e. those
that are housed within the exhibit of a flagship species—integrals are usually
illustrative of the same habitat/geographical location of the flagship species). The full
species list can be found in Table 1.

Procedure

Data collection was designed to assess the level of visitor interest in different
zoo species and, as far as was practical, to take account of the variables that may
affect this. Visitor interest was measured as the proportion of visitors that stopped at
an animal viewing area (‘‘attracting power’’) and, when stopped, the length of time in
seconds that they viewed the animal (‘‘holding’’ or ‘‘viewing’’ time). Balmford et al.
[1996] recorded numbers of visitors at exhibits over set time periods, whereas Ward
et al. [1998] classified visitors into one of three groups; those who did not stop, those
who stopped for o10 sec, and those who stopped for 410 sec. We believed that by
recording attracting power as well as a precise, interval, measure of interest (holding
time), we could gain a more complete picture over visitor behavior. Unobtrusive
observations were made on randomly selected visitors as they approached a viewing
area. Once a visitor was selected, we recorded whether they made a definite stop at
the viewing area in question or not. If they did, the time they spent viewing the
animal(s) was also recorded. Once the researcher had completed the observation of
one visitor, they selected the next available visitor that was approaching the viewing
area. Data were recorded with pen, paper, and stopwatch—techniques commonly
used in unobtrusive visitor studies [see Serrell, 1998 for many examples].
Observations were only recorded when the animal species was clearly visible. The
researcher, although a staff member, wore ‘‘plain’’ clothes and not a uniform in an
effort to blend-in more effectively although no attempt was made to hide the fact
that research was being undertaken. If approached, visitors were told about the exact
nature of the study.
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Additional information was also recorded during the visitor stop, such as the
relative activity of the animal species in question (on a scale of 1–5; 1 being
essentially sessile or asleep and 5 being extremely active, perhaps stimulated by
keeper feeding or presence) and the proximity of the visitor to the animal being
viewed (recorded on a scale of 1–6 as follows: 1r1m; 25 1–2m; 35 2–5m;
45 5–10m; 55 10–20m; and 65420m).

Descriptive data for each species were also collated for possible use as predictor
variables. In this case, the body length and body mass of each species were recorded.
This information was obtained from a variety of standard reference texts as well as
renowned online academic sources (see separate reference section for descriptive
species data). However, wherever possible, the International Species Information
System (ISIS found at www.isis.org) was consulted, as this allowed us to record the
exact size and mass of the individual zoo animals being viewed, rather than general
figures reported in texts.

Analyses

Hierarchical and stepwise Multiple regression analyses were employed to
uncover any significant predictors in visitor interest (holding time in this case). Initial
regression models were constructed to look for significant predictors. A final model
was produced based on the findings of these. In addition, further exploration was
undertaken using one-way Analysis of Variance procedures (ANOVA) along with
associated post-hoc tests.

All data were analyzed using the SPSS statistical package.

RESULTS

The principle measure of visitor interest used was the time spent by visitors
watching the species in question. This is the measure referred to as ‘‘holding time.’’
The large, interval data set (n5 1,863) and the collection of a range of possible
predictor variables facilitated the use of exploratory multiple regression analyses.
Initial stepwise models yielded four potential variables that could be significant in
accounting for the variation in holding time. These were: taxonomic group
(b5 0.325; t5 2.375; P5 0.024); body size—length in meters (b5 0.417; t5 2.818;
P5 0.008); animal activity level (b5 0.291; t5 2.233; P5 0.032); and whether the
animal in question was an integral or flagship species (b5 0.275; t5 2.372;
P5 0.024). The variables that were discarded from the analysis at this stage were
animal proximity (b5 0.051; t5 0.307; P5 0.761) and body size—mass in kilograms
(b5�0.072; t5�0.457; P5 0.651).

A final regression model was constructed using only the four significant
independent variables from the initial model. Previous research [Bitgood et al., 1988]
has suggested that variables, such as taxonomic group, animal activity, and body
size, are significant in influencing visitor behavior in zoos. It was decided, therefore,
that this final model would be run in a hierarchical manner, with these three
variables added in blocks. The integral/flagship species variable was also added as a
separate block.

Taxonomic group accounted for 40.4% of the variation in holding time
(R2 5 0.404). The remaining variables accounted for a further 22.6% of the variation
(R2 5 0.226). Therefore, the total model could account for 63% of the total variation
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in holding time (R2 5 0.630) and was found to be significant in predicting this
dependent variable (F5 14.877; Po0.001). The model coefficients pointed toward
taxonomic group having the most significant effect on holding time (b5 0.636;
t5 5.077; Po0.001) although the three remaining variables were also found to make
a significant contribution (body size: b5 0.403, t5 3.668, P5 0.01; activity level:
b5 0.286, t5 2.317, P5 0.026; integral/flagship species: b5 0.277, t5 2.526,
P5 0.016). From these initial findings, further within-group explorations were
undertaken to help uncover the impact of these four variables on holding time.

Taxonomic Group

Figure 1 explores visitor interest purely on the basis of taxonomic group. By
plotting residuals of attracting power and holding time, it can be seen that mammals
in particular appear to be of most interest to visitors, relative to the other taxonomic
groups. In segment (b) in Figure 1 (indicating that they achieved above average
attracting power and holding time), 6 of the 10 species are mammals. Only three
species are found in segment (a), suggesting that species that are not necessarily as
attractive to visitors (in terms of % stopping), can hold attention for above average
lengths of time. There are nine species found in segment (d), where although visitors
found the species attractive enough to stop, holding time was below average. The
remaining 18 species were all found in segment (c) where both attracting power and
holding time were below average.

By paring these data down into group-only results (Fig. 2), the pattern is much
clearer: only mammals achieve both positive attracting power and holding time
scores. Amphibians and, to a lesser extent, fish have above average attracting
powers, but holding time is below average for all the other groups. The difference in

Fig. 1. Relationship between the residuals of attracting power (%) and holding time (sec) in
the 40 species studied. See Table 1 for the detailed list of the species studied, including
binomial names.
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holding time across these groups is significant (F5 61.955; Po0.001) with post-hoc
testing (Gabriel test used because of unequal sample sizes), suggesting three
homogeneous subsets (Table 2) with mammals clearly in a subset on their own
(subset 3). There is some overlap between the other two subsets with birds scoring
the lowest of the six groups.

We performed a second series of tests but without any of the mammal data.
The results of the one-way ANOVA still reported significant differences in holding
time between the remaining taxonomic groups (F5 15.234; Po0.001). Post-hoc

TABLE 2. ANOVA post-hoc testing between taxonomic groups in relation to visitor holding

time

Taxon N

Subset for a5 0.05

1 2 3

Gabriel a,b

Bird 182 17.94
Invertebrate 149 20.81 20.81
Amphibian 181 25.43 25.43
Fish 151 31.13
Reptile 352 33.12
Mammal 276 77.18
Sig. 0.752 0.076 1.000

Means for groups in homogeneous subsets are displayed.
aUses Harmonic mean sample size5 194.695.
bThe group sizes are unequal. The harmonic mean of the group sizes is used. Type I error
levels are not guaranteed.

Fig. 2. Taxonomic group-level analysis of the residuals of attracting power (%) and holding
time (sec).
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testing revealed a slightly more difficult picture to categorize (Table 3) although birds
were again located in the first subset (with invertebrates). The overall pattern in
Table 3 would hint toward there still being significant differences in species
popularity among visitors, even if mammals were not contained within a collection.

Animal Activity Levels

Holding time differs significantly in relation to different relative activity levels
(F5 38.568; Po0.001). The general pattern is that holding time increases with
increasing animal activity (Fig. 3) although activity level 5 does not promote as high
a holding time as activity level 4.

Post-hoc testing revealed three homogeneous subsets (see Table 4)—one
containing activity levels 1 and 2, the second containing levels 2 and 3, and the third
containing levels 3, 4 and 5. There was some overlap between levels.

Body Size

A weak positive relationship was revealed between body size (length) and
holding time (R2 5 0.212). The results are plotted on Figure 4.

Integral/Non-Integral Species

We found a significant difference in holding time between integral and non-
integral species (F5 4.548; P5 0.039) although this difference looks more clear-cut
on Figure 5.

DISCUSSION

It is clear from these data that the taxonomic group to which a species belongs
is the most significant predictor in visitor interest. Within this variable, mammals
were found to be significantly more popular than any other group. The conclusion
from this is that mammals are more popular than any other taxonomic group within
the zoo environment, and indeed, from on-the-ground experience, the authors
concur with this. However, it is also worth entertaining some alternative reasoning

TABLE 3. ANOVA post-hoc testing between taxonomic groups (excluding mammals) in

relation to holding time

Taxon N

Subset for a5 0.05

1 2 3 4

Gabriel a,b

Bird 182 17.94
Invertebrate 149 20.81 20.81
Amphibian 181 25.43 25.43
Fish 151 31.13 31.13
Reptile 352 33.12
Sig. 0.952 0.525 0.235 0.997

Means for groups in homogeneous subsets are displayed.
aUses Harmonic mean sample size5 183.863.
bThe group sizes are unequal. The harmonic mean of the group sizes is used. Type I error
levels are not guaranteed.
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that could perhaps explain this finding. First, there may be some visitor favoritism
toward large mammals, as it is these species that have traditionally been part of the
zoo ‘‘experience’’ right from the origins of zoos as visitor destinations. So there is an
argument to suggest that visitors come already primed with an expectation to see
certain species, which happen to be large mammals and research shows that pre-visit
agendas drive the visitor experience [Falk et al., 2008; Falk et al., 1998]. There is also
the possibility, that zoos more prominently exhibit and market their mammal species

Fig. 3. Relationship between increasing animal activity level (1–5 scale) and mean visitor
holding time (sec). Error bars show 95% confidence levels. Note that holding time at activity
level 5 is less than that of level 4.

TABLE 4. ANOVA post-hoc testing between animal activity levels and visitor holding time

Activity (1–5 scale) N

Subset for a5 0.05

1 2 3

Gabriel a,b

1 698 24.94
2 162 37.25 37.25
3 288 53.30 53.30
5 40 65.95
4 103 69.91
Sig. 0.380 0.092 0.071

Means for groups in homogeneous subsets are displayed.
aUses Harmonic mean sample size5 109.203.
bThe group sizes are unequal. The harmonic mean of the group sizes is used. Type I error
levels are not guaranteed.
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Fig. 5. Difference in visitor holding time (sec) between ‘‘integral’’ and ‘‘non-integral’’ species.

Fig. 4. Relationship between body size (length in m) and visitor holding time (sec). Note that a
Log10 scale was used for x-axis because of the large variation in body size between the species.
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more aggressively than other taxa. A quick analysis of six of the world’s most well-
known zoos (Australia Zoo, Bronx Zoo, London Zoo, Rotterdam Zoo, San Diego
Zoo, Singapore Zoo) revealed that an average of just over two-third (67%) of
exhibits or attractions listed on their respective websites were either solely or
predominantly related to large mammal species. Although more research would have
to be conducted in this area, it seems at least possible that zoos themselves may be
promoting the perception that they are places where large mammals can be seen, and
that visitors are perpetuating this same, mammal-centric expectation of zoos.

In comparison with the other vertebrate classes and invertebrates birds, were
found to incite very little interest from visitors. The residuals of attracting power and
holding time (Fig. 2) in birds were the lowest of all the taxonomic groups. We were
surprised by this finding, as our expectation (perhaps falsely guided by a kind of
taxonomic prejudice, where mammals and birds are commonly referred to as
‘‘higher’’ vertebrates) was that birds would be relatively popular with visitors. This
was clearly not the case. Although it must be said that invertebrates, fish, reptiles,
and amphibians also compared unfavorably to the popularity of mammals. These
leads to the suggestion that perhaps without mammals, a different picture of species
popularity might be observed—that is, one where visitor interest is spread more
evenly through the taxonomic groups. This hypothesis, that visitor-viewing behavior
would be altered if mammals weren’t present, is, of course, hard to test as all zoos
contain mammal species. Simply precluding mammal exhibits from the study does
not account for the fact that visitors may have already viewed mammals on their
visit. However, as a best approximation, some of our analyses were re-calculated
without any of the mammal data included, but still we found significant differences
in holding time between the remaining groups (F5 15.234; Po0.001).

If we refer back to the initial premise that visitor interest can be measured, at
least to some extent, by the time spent watching or attending to the point of interest,
then we can say with some degree of authority that mammals are the most popular
group of animals at Chester Zoo. While some studies claim to make a correlation
between time spent doing something (in this case, watching animals) and learning
[Borun, 1996; Raphling and Serrell, 1993; Balling and Falk, 1980], it is a difficult
phenomenon to show conclusively, particular as many researchers disagree on exactly
what ‘‘learning’’ is [Hooper-Greenhill and Moussouri, 2000]. However, it would be
incorrect to think that, over a large sample such as this, time spent watching animals
is not somehow intrinsically linked to personal choice and interest levels.

The logical extension to this premise is that there is a greater potential for
learning at those species that visitors are most interested in and therefore spend most
time watching. This is quite a useful guideline as it could be used to inform practice
in zoos, particularly when assigning species roles in institutional collection plans. It is
our assertion that species should only be assigned the collection role of ‘‘education’’
if they can provoke a certain ‘‘minimum’’ interest level in visitors. This seems logical
as learning is unlikely to take place if visitors show little or no interest in viewing.
There will be some exceptions to this—for example, species that are not necessarily
immediately attractive to visitors but might have an intriguing set of adaptations or
be part of an exciting conservation story.

To boost the interest levels of these species, additional educational initiatives
could be implemented, such as an increased amount and/or modes of interpretation,
or the inclusion of the species in a public talks programme. Further work would have
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to be undertaken to look at the potential effectiveness of this approach. Overall, we
are suggesting that evidence be provided for whatever primary role a species is
assigned within an institutional collection. Species selected for their conservation
value are routinely evidenced in collection plans (International Union of Conserva-
tion of Nature, IUCN status, breeding programme, in-situ work, etc). We feel that
this rigor should be applied to all assigned species roles, otherwise zoos lay
themselves open to justified criticism.

The other significant predictors of visitor interest were animal activity, body
size (length), and whether the species in question was a flagship or integral species.
These variables should also be considered if improvements in visitor interest levels
are to be achieved. As perhaps expected, flagship species were shown more interest
than the integral species. It is unrealistic to expect an integral species to provide the
same levels of visitor interest as the species that the exhibit was designed around
(or even named after!) and indeed there is a significant difference in holding time
(F5 4.548; P5 0.039) One point worth noting is that apart from the Reticulated
Python (Python reticulatus) in this study, the integral species were smaller than the
flagship species, and this resonates with body size as a predictor of visitor interest. In
this study, we found a positive relationship (albeit fairly weak: R2 5 0.212) between
body size (length) and visitor interest (holding time), which supports the findings of
Ward et al. [1998] and Bitgood et al. [1988] and not those of Balmford et al. [1996].
As a consequence, we cannot support the notion that visitation to zoos would not be
adversely affected by exhibiting greater numbers of smaller species, although as
mentioned above, different data collection methods were used in each of these
studies, including our own, so comparisons between the studies should be
approached with caution. It is also worth noting that in our data set there are a
number of outliers (Fig. 4) that it could be argued are affecting this relationship
disproportionately. To reinforce our earlier assertions about the significance of
taxonomic groupings, these outlier data are almost all related to mammals, again
highlighting the large difference in interest between mammals and all other taxa. One
final point is that only body length and not body mass of a species was found to
affect visitor interest significantly. A possible interpretation of this is that people may
find it easier to perceive the size of something by its visible proportions (length,
width, and depth) rather than its mass (as this is more easily perceived by physically
holding the object in question—clearly this is not feasible with zoo animals). This
could potentially account for the difference between the two measures although the
relative thickness of body coverings (e.g. fur might make animals look bigger than
scales) could also alter the apparent size of different species.

Increased animal activity would also seem to be a logical promoter of increased
visitor interest. In this study, we have shown this to be the case (Fig. 3) and indeed,
previous work has also highlighted this as important in determining visitor behavior
[Ridgway et al., 2005; Johnston, 1998; Bitgood et al., 1988]. In our data, we found a
roughly proportional increase in visitor interest with increasing activity although it is
worth noting that on the five-point activity scale, level four created more interest than
level five (Fig. 3). It is probably fair to assume that there is some intrinsic relationship
between increasing activity levels and increasing visitor interest, but the activity scale
used in this study is fairly simple (and subjective), so more rigor would have to be
applied to explore this relationship further. It would perhaps be interesting to look at
visitor expectations of activity levels in different species. For example, do visitors
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understand that species such as Reticulated Python (Python reticulatus) or Philippine
Crocodile (Crocodylus mindorensis) are fairly inactive for a good part of the day and,
as a consequence, are visitor expectations of activity already lower to begin with? Or,
conversely, do visitors have high expectations of activity from species, such as
Chimpanzees (Pan troglodytes) or other primates? And if activity levels did not match
these expectations, would visitor interest decreased more rapidly?

In relation to zoo management, could visitor interest be increased by managing
species in a different way to encourage activity levels to increase? There may be some
welfare implications to this as it would be inappropriate to promote activity beyond
what is normal for a species, but there could well be some scope for incorporating
certain feeding and/or enrichment techniques into husbandry practices to assist in
increasing activity levels, which could be beneficial to both species and visitor alike.
This might prove particularly useful for those species (as mentioned above) that
perhaps have an interesting educational story but are not themselves normally
immediately attractive or interesting to visitors—Bird species may especially benefit
here. If activity levels in these species could be increased at a time when visitors are
likely to view them and then combined with an intensive educational intervention
(interpretation, public talk, etc), then the educational role of a species within a
collection (even if it is not normally popular) could be more appropriately evidenced.

CONCLUSIONS

Taxonomic group (specifically mammals), activity level, body size (length), and
whether a species is a flagship or integral species or not were all shown to be significant
predictors of visitor interest (measured by visitor holding time). Even when mammals
were excluded, the analysis still showed significant differences between the taxonomic
groupings with birds being least interesting to visitors. Increased body size (length)
significantly increased visitor interest, which supported some previous studies [Ward
et al., 1998; Bitgood et al., 1988] but not others [Balmford et al., 1996]. Similarly,
increasing animal activity levels also increased visitor interest; flagship species were
more popular with visitors than integral species. It is recommended that species
brought into animal collections primarily for their perceived educational value should
be carefully selected based on their relative popularity with visitors.
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