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Figure 9.2 The total number of significant effects detected in the five GLMs for
a site (from Table 9.3) plotted against the number of respondents interviewed at
that site (r; = 0.74, P = 0.054)

variables; and of a previous zoo visit on knowledge and allocation to habitat
conservation. However, whether visitors were interviewed on arrival or
departure entered only one GLMM: that for ability to name a conservation-
related activity (which was due entirely to the potentially questionable effect
detected at Paignton Zoo). No interaction terms were significant in any
GLMM either, so it was not the case that genuine single-visit effects were
masked because they held only for first-time zoo visitors, or for less knowl-
edgeable visitors, for example.

Moreover, for these analyses our failure to detect a visit’s effect on four
out of five response variables was not due to a lack of statistical power.
We tested the power of our GLMMs by Monte Carlo simulations, which
involved generating artificial differences between entering and exiting vis-
itors and seeing how big these needed to be in order to enter each of our
minimal GLMMs (at P < 0.05). Arrival vs departure would have entered
the models in 9o% of 1000 iterations (i.e., with power set to 0.9) even
if it affected knowledge score by as little as 0.39 (out of 20), or alloca-
tion to overall conservation, international conservation, or habitat conser-
vation, respectively, by as little as £5.26, £6.09 or £13.41 (out of £1000).
We can thus conclude that the effect of a single visit on these response
variables is at most 5%, 4%, 4%, and 3% of their respective intercept values
(Table 9.4).



Table 9.4

The minimal generalized linear mixed models for each of our response variables. Cells show coefficients for all predictors significant at P < 0.05
(together with 95% confidence limits); italicized terms are significant only at P < 0.1 and are not considered further. **P < 0.001; **P < 0.01;

*P < 0.05; (*) =P < 0.1; NS = not significant. The bottom row gives the smallest effect size for arriving vs departing visitors which entered each final
GLMM (at P < 0.05) in 9o% of 1000 simulations, expressed as a percentage of the intercept value

Allocation to conservation (/£1000)

Response variable: CONSEIVALON s ot s st st + i - S Ability to name useful
Predictor: knowledge (/20) Overall International Habitat action (o or 1)
Intercept 7.86 131.57 152.25 447.13 0.22
(7.45;8.26) (117.39;147.18) (129.65;178.00) (418.58;476.02) (0.18;0.27)
Age (four categories) 0.1 NS NS NS NS
(0.23;1.17)
Sex (male vs femnale) 0.42* NS NS 38.18* NS
(0.00;0.84) (2.00;77.53)
Tertiary education (yes vs no) 0.79™** NS 54.327 - 23.29 (*) NS
(0.34;1.23) (27.52;86.82) (—6.28;51.41)
Charity member (yes vs no) 1.36™* 40.14™* NS NS 0.06**
(0.84;1.88) (15.65;69.21) (0.00;0.12)
Conservation knowledge (/20) - 3.10* 6.18*** 5.36* 0.02™**
(0.84;6.83) (2.61;9.74) (1.39;9.46) (0.01;0.03)
Visited zoo before (yes vs no) 0.55* NS NS 41.32%* NS
(0.01;1.14) (13.43:67.45)
Arrival vs departure NS NS NS NS o.o7**
(0.03;0.13)

Minimum effect size detectable 5% 4% 4% 3% -
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DISCUSSION

We found very little evidence, in the zoos we sampled, of any measurable
effect of a single informal visit on adults’ conservation knowledge, concern,
or ability to do something useful. We also found no effect of a single visit to
Barn Elms reserve, though this could be partly explained by the generally
high score of all visitors here, for nearly all response variables (Figure 9.1).
The only effect of a single visit that we did detect was restricted to one
response variable at just one zoo, and this might have been an artifact of
differences in the time which arriving and departing visitors spent com-
pleting our questionnaire (M. Ebbage-Taylor, pers. comm.).

These results are at first rather surprising. However, we do not believe
that they are due to problems in the questions we asked or in the use of
volunteers to administer the questionnaires, or to any shortage of statistical
power. To our knowledge this is the largest survey of its kind conducted
to date. Moreover, despite the survey’s inevitable limitations, it was able to
detect many other, intuitively sensible predictors of our response variables
(Tables 9.3 and 9.4). Last, formal power analysis suggests that the overall
effects of a single visit, pooled across zoos, must be slight or non-existent
to have gone undetected given our sample size and analytical framework.

Our findings are less surprising when seen in the context of the hand-
ful of other studies to have pursued these questions. For instance, Kellert
and Dunlap (1989), comparing arriving and departing visitors at three US
zoos, found that a visit increased wildlife interest at one zoo but increased
“dominionistic” attitudes to conservation at another, and, if anything, led
to a general decrease in wildlife knowledge. Working at Jersey Zoo, Broad
(1996) found departing visitors knew better than arriving visitors which of
the species exhibited there were threatened, but in follow-up phone calls
7-15 months later, 80% reported that the visit had not influenced them
in any way. L. Lach (pers. comm.) reported that a single visit to Franklin
Park Zoo, Boston increased pro-conservation attitudes but did not change
the likelihood of visitors donating money to conservation. Adelman et al.
(2000) found that visitors leaving the National Aquarium in Baltimore had
a more focused and broader understanding of conservation, but were no
more concerned or likely to change their behavior than on arrival. Last, sur-
veys conducted at the American Museum of Natural History’s state-of-the-
art Biodiversity Hall could detect only weak impacts on visitors’ knowledge
or ability to do something practical about conservation (Giusti 1999).

A potential counterargument to these observations is that informal edu-
cation does have effects, but that these either take time or repeated visits to
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manifest themselves. However, measuring long-term effects of individual
visits is difficult, as any messages received at a zoo will become increas-
ingly overlaid with other, more recent messages. Moreover, the few studies
to have conducted follow-up interviews have found the immediate effects of
a zoo visit generally wane over time (L. Lach, pers. comm.; Adelman et al.
2000). Measuring the effect of repeated zoo visits is even harder, as the fre-
quency of zoo visiting is likely to co-vary strongly with a general interest in
wildlife, making it impossible to establish causality. Last, it is worth noting
recent evidence that concern and knowledge about another environmental
issue, climate change, can be altered, more or less immediately, by a single,
dramatic experience — in this case, seeing the disaster film The day afier
tomorrow (Balmford et al. 2004, which uses the same survey design as this
chapter).

Our results, and others like them, clearly do not mean that zoos do not or
cannot educate or inspire their public about conservation. After all, expect-
ing adults (who may already be disproportionately concerned about conser-
vation issues) to further absorb conservation messages informally during a
general zoo visit may be unrealistic, especially as they are often preoccupied
with looking after young children. It may instead be the case that educa-
tional effects are more likely where adults are exposed to intense, focused
experiences, via keeper talks or animal shows (Yerke and Burns 1991, cited
in Kreger and Mench 1995; Ollason 1993, Kreger and Mench 1995, Broad
1996, Miller et al. 2004), or through visits to exhibits which have been
explicitly designed to convey conservation messages, such as New York’s
Congo (Chapter 5), or Zurich’s Masoala Rainforest (Chapter 14). Likewise,
our data say nothing about the impacts of informal or indeed formal zoo
education on two, arguably more important, zoo audiences — children, and
either adults or children in developing countries (where most biodiversity
occurs, yet where rapid urbanization means that the public are becoming
increasingly isolated from wild nature).

However, in all these cases, we see a clear need for more data of the
kind collected here, involving rigorous quantitative comparisons of large
numbers of visitors before and after their zoo experience. To date such data
remain patchy, yet without them we are unable to make a convincing case
for the conservation education role of zoos, or to identify best practice and
so improve zoo performance in this crucially important enterprise.
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