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Abstract: In recent decades, zoos have been increasingly transformed into education centers with
the goal of raising awareness about environmental issues and providing environmental education.
Probably the simplest and most widespread environmental education program in the zoo is the
guided tour. This study therefore aims to test whether a one hour zoo tour has an influence on the
participants’ connection to nature and attitude towards species conservation. For this purpose, 269
people who had voluntarily registered for a zoo tour were surveyed before and after the tour. In
addition to the regular zoo tour, special themed tours and tours with animal feedings were included.
The results show a positive increase in connection to nature and a strengthening of positive attitudes
towards species conservation for all tour types. For nature connectedness, in particular, people
with an initial high connection to nature benefitted from the special themed tours and the tours,
including animal feedings. For attitudes towards species conservation, no difference was found
between the tour types. The results prove the positive influence of a very simple environmental
education program, even for people with a preexisting high level of connection to nature and positive
attitude towards species conservation.

Keywords: zoo education; guided zoo tours; environmental education; attitudes towards species
conservation; connection to nature; nature connectedness; environmental attitudes

1. Introduction

In our modern society the protection of nature and the environment is becoming
increasingly important. An essential approach to addressing these problems and changing
people’s behavior is environmental education. In recent decades, zoos have increasingly
seen their role as being the education of visitors [1] and, in this way, have evolved from
living museums to education and conservation centers [2,3]. Both zoos and zoo visitors see
conservation education as a major task for zoos and aquariums [4,5].

Numerous studies have demonstrated the positive effect of zoos in relation to environ-
mental education. For example, a visit to a zoo can be a positive emotional experience that
leads to visitors’ interest in learning more about animals [6]. A zoo visit has the potential to
positively impact visitors’ understanding of biodiversity [7,8], conservation learning [9], or
knowledge [10,11]. Zoos can also have a positive effect on other environmental psychologi-
cal factors. For example, zoo-related environmental education programs can contribute
to an increase in nature connectedness [12,13] or strengthen positive environmental atti-
tudes [14,15]. Behavior change through zoo education has also been demonstrated [16,17]
and it was confirmed that the effects achieved by zoos can be sustainable [18]. However,
there are also critical studies. For example, methodological weaknesses have been demon-
strated in some zoo studies in an environmental education context [19,20]. Moscardo [21]
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did not find evidence of a positive effect of a wildlife-based tourism experience on con-
servation awareness. Smith and Broad [22] found that many participants did not show a
significant increase in knowledge as a result of a narrated bus tour at the zoo. Other studies
have also found that some participants in a zoo environmental education program experi-
enced no increase in knowledge or even experienced a decrease in understanding [9,23].
In addition, a zoo program can lead to misconceptions (false learning) [24]. One possible
reason for this could be that many people believe that a visit to the zoo should be a fun and
relaxing recreational activity [25].

Despite all of the criticism, the special importance of zoos as environmental education
institutions can be illustrated particularly well by the annual visitor numbers. The members
of the Association of Zoological Gardens, an association of 71 zoos in German-speaking
countries, were visited by more than 43 million people in 2018 [26]. The European Associ-
ation of Zoos and Aquaria (EAZA) stated in its annual report for 2017 that its members
were visited by 140 million visitors [27]. Globally, it is estimated that there are more than
700 million visits annually and that zoos spend $350 million on conservation projects [28].
However, it must be noted that the number of visitors does not provide any direct infor-
mation about the general education output [29] and many visitors do not only come to
the zoo to learn [25]. Nevertheless, the number of visitors is at least an indicator, since
even if only every third person learns something at the zoo, this is already a significant
contribution [30].

When educational programs are evaluated in the zoo context, environmental atti-
tudes [31,32], nature connectedness [13,33], environmental knowledge [34,35], or behavior
change [16,17] are often examined. Knowledge has long been considered one of the
most important factors influencing behavior, but this old paradigm is increasingly being
disputed [36]. For example, Moss et al. (2017) discovered that the correlation between
knowledge and environmental behavior is small [37], and Otto and Pensini (2017) also
confirmed that knowledge has only a small effect on behavior [38].

However, especially for connection to nature and environmental attitudes, there are
contradictory results in the zoo context. While some studies found a positive effect of a zoo
visit on nature connectedness [12,13,39], other studies could not confirm an increase or even
identified a small negative [33,40]. For environmental attitudes, there are also contradictory
results in the zoo context. For example, some studies found a positive effect of a zoo visit
or environmental education program at the zoo on environmental attitudes [15,41,42]. In
contrast, other studies found no change [43,44] or only small effects [31]. Therefore, in this
study we will investigate whether a simple environmental education program at a zoo—a
one hour zoo tour—has a positive effect on participants’ connection to nature and attitudes
toward species conservation.

Although the concept of connection to nature is regularly studied and has now gained a
lot of attention, there is no universally accepted definition of the construct. Some researchers
focus on the connection of a person’s personality with nature [45]. Others consider, for
example, the individual’s emotional connection to nature [46,47]. A widely used concept
is the Inclusion of Nature in Self by Schultz [48]. In this concept, the inclusion of nature
consists of three layers, which are arranged hierarchically. The cognitive level forms
the basis and answers the question of whether a person sees nature as part of him or
herself. The affective level deals with the question of whether someone cares about nature
and is the prerequisite for the third level; the behavioral level. The behavioral level
considers whether someone is motivated to act in the best interest of nature [48]. Despite
the various definitions and the resulting different measurement tools, it has been repeatedly
demonstrated that the measurement tools are similar and presumably measure the same
underlying concept [49–51]. Furthermore, many studies show that connection to nature
and environmentally friendly behavior are strongly related, and that connection to nature
can also motivate people to protect nature [46,52–55].

Similar to the connection to nature, environmental attitudes also have an influence on
environmental behavior. However, there is no consensus on the strength of the relationship.
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Therefore, depending on the author, attitudes are considered to be a very strong or a
moderate factor influencing environmental behavior [56–59]. Attitudes cannot be directly
translated into behavior [60,61], but they are nevertheless a decisive factor influencing
behavior [57,58]. There are different approaches to defining the concept of environmental
attitude. For example, Schultz (2004) describes environmental attitudes as a collection of a
person’s beliefs, feelings, and behavioral intentions about an environmental issue. In the
classical view, attitudes consist of three components: a cognitive component that reflects
a person’s thoughts toward an attitude or object; an affective component that describes a
person’s feelings toward the attitude or object; and a conative component that describes a
person’s behavioral intensions toward an attitude or object [62–64]. Frequently, environ-
mental attitudes are also summarized as care for nature or concern about environmental
problems [64]. Although visitor studies in the zoo context often consider environmental
attitudes (e.g., [31,32,42,43,65]), attitudes toward species conservation specifically tend to
be neglected. Therefore, in this study we specifically examined the influence of guided zoo
tours on attitudes toward species conservation and connection to nature.

2. Materials and Methods
2.1. Procedure & Participants

The guided tours to obtain the data for this study took place at the Opel Zoo in
Kronberg (Germany). These were public tours offered daily (Monday to Friday) at 11 am
during the survey period (July to October 2021). Participation in the tours was free of
charge, but due to hygiene measures in effect at the time of the study, a non-binding online
pre-registration was required. The maximum number of participants was 15 people per
tour and only one tour was offered daily. The duration of the tour was approximately one
hour and the topics for each tour were published on the Opel Zoo website in advance. Tours
were conducted by one of four full-time zoo educators. Tours on similar topics covered
the same content, animals and used the same paths in the zoo. For this purpose, the zoo
educators used a consistent dialogue. However, minor deviations between zoo educators
cannot be completely avoided.

Three different types of tours were conducted for the study. The African mammals
tour focused on African mammals, which include, in particular, Rothschild’s giraffes
(Giraffa camelopardalis rothschildi) and African elephants (Loxodonta africana). In particular,
the characteristics of the animals, their habitats, but also their endangerment and threats
were addressed. In addition, the housing conditions of these animals in the zoo were
discussed. The special topics tours were themed on specific topics (e.g., focus on animals in
the European forest; especially the threat to the animals and their habitats but also actions
by zoos such as breeding programs and reintroduction into their original habitat) or even
individual species (e.g., African penguins (Spheniscus demersus); in particular, their habitat
and its endangerment by, for example, guano extraction was addressed, but their hunting
and breeding behavior were also included). The feeding tours included any one of the
other tours (variable topics) followed by a feeding of animals. Either porcupines (Hystrix
indica) or crested capuchins (Sapajus apella) were fed. During the animal feeding, the feeding
behavior of the species was explained. The different types of tours were offered on different
days, and as such the visitors were only able to attend one particular tour.

At the beginning of the guided tour, all tour participants were briefly informed about
the research project and asked to fill out the short questionnaire. The participants were told
that participation was voluntary, and people who did not want to fill out a questionnaire
were also allowed to take part in the tour. In addition to the questionnaire, each participant
was given a printed zoo pen to keep at the end of the tour. After the tour, the second
questionnaire was distributed. Only persons of legal age were surveyed.

2.2. Measurement

Since the study participants were surveyed spontaneously during a voluntary guided
tour, in our experience the questionnaire had to be as short as possible, since people are
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more willing to participate in short surveys. Therefore, short measurement instruments
from other studies were selected to measure nature connectedness and attitudes towards
species conservation. The questionnaire can be found in Appendix A, Figure A1.

2.2.1. Measurement of Connection to Nature

Various instruments have been developed over the years to measure connection to
nature. For example, the Connectedness to Nature Scale by Mayer and Frantz [46], the
Environmental Identity Scale by Clayton [45], or the Nature Relatedness Scale by Nisbet
et al. [55]. In this study, the Illustrated Inclusion of Nature in Self Scale (IINS) by Kleespies
et al. [66] was used to measure connection to nature. The IINS is an adapted version
of the Inclusion of Nature in Self Scale (INS) by Schultz [48]. The original INS consists
of seven pairs of circles. One circle is labeled “me”; the other is labeled “nature”. The
pairs of circles differ in their degree of overlap, from two separate circles (no connection
to nature) to two completely overlapping circles (one with nature). For the evaluation,
the pairs of circles were assigned hierarchical numbers from 1 (non-overlapping circles)
to 7 (completely overlapping circles). Study participants are asked to select the pair of
circles that best describes their own relationship with nature. The IINS is a form of the INS
extended by graphic elements with the aim to increase the comprehensibility of the scale.
The scale was originally developed and tested for children, but its validity and applicability
have also been demonstrated for adults [66].

2.2.2. Measuring Attitudes toward Species Conservation

To assess attitudes toward species conservation, a short scale from Kleespies et al. [14]
was used. The scale consists of four items covering the three components of the attitude
construct. In addition, the scale has a direct zoo reference, which makes it particularly
suitable for this study (Table 1). Participants were asked to rate their agreement with each
item on a five-point Likert scale. For the analysis, the mean value was calculated for each
person from the four items. Reliability and applicability of the scale have already been
confirmed for a similar demographic group [14].

Table 1. Items used to measure attitudes toward species conservation. The wording of cognitive_1
was slightly changed for this study compared to the original research.

Item Abbreviation Wording of the Item

conative I would like to do something to help protect species in the wild.
affective I feel zoos have an obligation to help protect species.

cognitive_1 The conservation of species is important for me.

cognitive_2 The conservation of rare species is more important than economic
assets.

2.3. Analysis

All calculations were performed with IBM SPSS 28. To determine the difference
between test point 1 (before the guided tour) and test point 2 (after the guided tour), the
Wilcoxon signed ranks test was used after the Kolmogorov-Smirnov test did not show a
normal distribution (p < 0.001). The formula r = z√

N
from Fritz et al. [67] was used to

calculate the effect size.
For the analysis, individuals were divided into three groups according to their initial

nature connectedness: IINS scores of 1 to 3 were classified as low nature connectedness,
IINS scores of 4 as medium nature connectedness, and IINS scores of 5 and 7 as high nature
connectedness [13]. Such a classification was not possible for attitudes toward species
conservation, since the Likert scale was only a five-point scale and most study participants
already showed very high scores at the beginning. To compare the baseline levels of
connection to nature and attitudes toward species conservation between the guided tour
types, the Kruskal-Wallis test was used.
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3. Results

A total of 269 persons (33.46% male, 64.68% female, 0.37% diverse [diverse is the third
official gender option in Germany for non-binary], 1.49% no information) participated in
this study. The average age was 41.27 years.

The baseline value for connection to nature was 4.90 ± 1.28 (n = 267). No significant
differences were found between the groups according to the classification of the type of
tours for connection to nature (p = 0.924; African mammal tours: 4.86± 1.25, n = 146; special
topic tours: 4.87 ± 1.32, n = 38; feeding tours: 4.95 ± 1.21, n = 58). Attitudes toward species
conservation also had a high overall baseline value of 4.49 ± 0.58 (n = 267). No significant
differences occurred between types of tours for attitudes towards species conservation
(p = 0.487; African mammal tour: 4.44 ± 0.64, n = 146; special topic tour: 4.58 ± 0.44, n = 38;
feeding tour: 4.55 + 0.47, n = 60).

The various zoo tours all triggered increases in connection to nature and attitudes
toward species conservation. The influence of the guided tours is shown in Figure 1.
Numerical values, exact effect sizes and significance levels can be found in Appendix A,
Tables A1 and A2.

Figure 1. Means for connection to nature (A) and attitudes toward species conservation (B) before
and after zoo tours for the three types of tours. The three rows in A represent the three groups
according to baseline connection to nature (high, medium, and low). The elephant is representative
of tours focusing on African mammals, the deer is representative of tours with special topics, and the
person feeding a porcupine is representative of tours with feeding. Significant changes are marked
with * p < 0.05, ** p < 0.01, *** p < 0.001. The line thickness of the graphs was normalized for each tour
type based on the number of participants being represented in the subgroups.

In the group with a high connection to nature baseline, a similarly strong increase is
shown for all three guided tour types (African mammal tour: 0.17, n = 79, r = 0.211; special
topic tour: 0.30, n = 20, r = 0.243; feeding tour: 0.30, n = 30, r = 0.228). For the group with a
low connection to nature, no meaningful result is obtained due to the small sample size for
the special topic tour and feeding tour (African mammal tour: n = 16; special topic tour:
n = 3; feeding tour: n = 2). In the group with an initial medium connection to nature, there
is a higher increase in the guided tours with feedings and in the guided tours with special
topics (special topic tour: 0.67, n = 15, r = 0.282; feeding tour: 0.65, n = 26, r = 0.291) than
in the guided tours with a focus on African animals (African mammal tour: 0.24, n = 51,
r = 0.173). For the attitude towards species conservation, a significant increase is shown for
all groups, despite the initial high baseline (between 0.12 and 0.16).
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4. Discussion

Most participants in the guided zoo tours in this study showed a very high level of
connection to nature even before the tours. Regardless of the type of tour, most participants
were already in the upper range in terms of nature connectedness (IINS 5–7). Because of
the already high baseline, further increases through environmental education programs are
difficult (this is called the ceiling effect). Compared to environmental education programs
with students, in which individuals with lower nature connectedness also frequently partic-
ipate [13,68], persons with low IINS scores were the exception in this study. One possible
explanation could be that the individuals voluntarily participated in a guided tour. For this
reason, it can be assumed that this group of people is more interested in environmental
and animal topics and already has a high connection to nature. Comparable studies often
survey school or college students, who have limited, if any, choice to participate because the
programs are part of the school curriculum. In addition to visitors with a high connection to
nature, zoos should try to encourage people with a low connection to nature to participate
in their environmental education programs, for example, by making the programs more
attractive to this group of people in particular.

Another explanation for the high initial connection to nature of the participants com-
pared to other studies could be the age of the participants. Many other studies have
included students between the ages of 12 and 18 as their target group. At this age, connec-
tion to nature is particularly low and only increases again later in life [69]. In this study, the
participants were, on average, 41 years old. At this age, connection to nature has usually
recovered from the decline during puberty.

The various guided tours show a positive effect on connection to nature, regardless of
the topic of the guided tour. Compared to other personality traits that tend to be constant,
such as environmental values [70], connection to nature can be influenced by various fac-
tors [71]. A particularly important factor that positively influences nature connectedness is
the amount of time a person spends in nature [47,48,53,55]. Also, environmental education
programs can increase a person’s nature connectedness [13,68,72,73]. The combination of
time spent at the zoo, which can be classified as time spent in nature, and the environmental
education element of the zoo tour can be considered as factors that positively influence
nature connectedness. In this research, however, it is not possible to determine the extent to
which the two factors (or their combination) are responsible for the increase in connection
to nature. The results of this study are consistent with previous research that has shown
the positive effect of a zoo visit on connection to nature [12,13,39].

Differences between the three types of guided tours can be seen for the participants
with initial medium connection to nature. Although all tour types show a significant
positive increase for the medium group, for the tours with special topics and the tours
with feedings the increase is stronger compared with the “regular” Africa tour. This result
is consistent with previous zoo research, which showed that individuals with medium
connection to nature, in particular, can benefit from small additions to the zoo tour [13].
As such, the feedings and the special themed tours can be seen as a unique experience
compared to the regular tour. The increase in connection to nature in the group with
an initial high connection to nature is surprising. Compared to other studies where no
significant effect was found for short-term interventions [13,68], this study shows a small
but significant increase. A possible explanation for this could be that the individuals in
other studies were students who attended the environmental education program as part of
a school course, while, in this study, the surveyed adults voluntarily participated in the
tour in their free time. This means that, in most cases, the reason for the participation of
the students was due to extrinsic motivation, while the adult tour participants probably
had an intrinsic motivation [74]. This intrinsic motivation may have contributed to a better
appreciation of the guided tours and thus to an improvement in the connection to nature.

For the attitudes towards species conservation, the results show that people attending
the tours already have very positive attitudes towards species conservation. This result is
consistent with previous research: For example, it has been documented that zoo visitors
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show strong positive environmental attitudes [32] and have more concern for environmen-
tal issues compared to the general public [65]. A positive relationship was found between
the number of zoo visits in the past and attitudes toward species conservation [14]. An
important influencing factor of environmental attitudes is prior experience: Individuals
with higher ecological experience at the zoo show more positive attitudes toward conser-
vation compared to individuals with little prior experience [75]. It can be assumed that
individuals who voluntarily participate in a guided tour are likely to be among a very
interested group which also have prior experience.

Regardless of the type of tour, a significant increase with a small effect size is shown
for the attitudes towards species conservation. Since in all three groups the increase is of a
similar size, it can be concluded that special topics or feeding of animals do not have an
additional positive effect on attitudes toward species conservation. The strengthening of
positive environmental attitudes by a visit to a zoo is consistent with previous research.
For example, it has been shown that (repeated) environmental education programs at the
zoo can improve attitudes toward conservation [76,77]. Even a visit without an additional
education program can result in reinforcing positive environmental attitudes [42,78]. In
a previous study, it was shown that close animal contact can have a positive effect on
attitude [79]. Other studies, on the other hand, have shown that a direct animal encounter
has no additional positive effect on environmental knowledge. For example, Whitehouse-
Tedd et al. (2021) found that a zoo tour was more likely to increase zoo visitors’ knowledge
than an animal encounter, potentially because the tour was longer and thus provided
more opportunities for learning [23]. Another study was able to show that there was no
difference in environmental behavior improvement between zoo groups with and without
animal contact [80]. Our results are consistent with these findings. Thus, we also could not
find an additional positive effect of animal feeding on environmental attitudes.

Despite the highly significant increases for both attitudes and connection to nature, it
should be noted that the effect sizes in all cases are in the small range (r < 0.3). This means
that while there are measurable significant positive effects, these increases are, on average,
less than one scale unit. Such a result could be expected for a short intervention, such as
the one conducted in this study. In comparable studies in which environmental education
programs were evaluated, the effect sizes for connection to nature and environmental
attitudes were also in a similar range [68,81].

In summary, this study shows that an environmental education program at the zoo
can have a positive impact on the participants’ attitudes towards species conservation and
their connection to nature. The results confirm the positive influence of even a very simple
and short environmental education program. However, it should not be ignored that these
effects are relatively small, although given the duration of the environmental education
program, this is not surprising.

5. Limitations

Although the study was conducted with great care, there are some limitations that
should be considered when interpreting the results. Since the study only surveyed people
who participated in voluntary zoo tours, a very select group of people was chosen. It can
be assumed that this group was, on average, more motivated to learn about environmental
issues and to engage with nature. Therefore, the results are not directly transferable to
the general population. Another point is that the tours were conducted by different zoo
educators. Even though the general themes and routes were set by the zoo, there may still
be small variations and differences between educators, which may have affected the tours.

The sample size is also a potential weakness of the study. With 269 persons, the sample
was not particularly large. Therefore, only between 30 and 146 participants took part in the
different tour types. The lack of a control group (zoo visit without a guided tour) is also a
potential weakness of the study.
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6. Conclusions

The results of this study show that even a simple and short environmental education
program can have a positive effect on the participants’ connection to nature and environ-
mental attitudes. The positive effect especially among those with an initial high connection
to nature and very strong positive environmental attitudes shows that even in this group
an increase is possible. The findings show that such short environmental education pro-
grams are an opportunity to increase nature connectedness and attitudes of people with
low baseline values but also have a positive effect on people with already initially high
values. It should be noted, however, that the observed effects, although highly significant,
are small in terms of effect size. This study provides important evidence that learning at
educationally prepared locations, such as zoos in our example, can play an important role
in increasing environmental psychological variables, such as nature connectedness and
environmental attitudes in people who choose voluntarily to participate in such a program.
The impact of such programs on a more diversified audience needs to be investigated in
further studies.
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Appendix A

Table A1. Results of the Wilcoxon test for connection to nature. The n stands for the sample size in the
subgroup. The standard deviation is given in brackets. No standard deviation could be determined
for the group with only two persons. Significant changes are marked with * p < 0.05, ** p < 0.01,
*** p < 0.001.

Type of Guided Tour Initial INS n Mean T1 Mean T2 Significance Level Effect Size (r)

African mammal tour
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Figure A1. The questionnaire used for the study.
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