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Abstract 
In the past decades, zoos have increasingly developed into conservation and education centers 

and today make an important contribution to environmental education. In this context, this study 

investigated which factors influence attitudes towards species conservation. The variables 

examined were gender, age, the number of visits to zoos in the last 12 months, perception of 

zoos, interest in animals and the country where the survey was conducted. A total of 3347 

participants in seven different countries were surveyed. In the hierarchical multiple regression, 

it was found that all the variables examined were significant influencing factors with exception 

of gender. A mediator analysis provided evidence that the number of visits to zoos, in addition 

to the direct effect on attitudes towards species conservation, also has a relevant indirect effect 

with interest in animals as mediators. Significant differences in attitudes towards species 

conservation were found between some of the countries studied, but only with a small effect 

sizes. 
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Introduction 
Over the last two hundred years, the tasks and role of zoos have changed dramatically.  While 

their function at the beginning of the 19th century was to exhibit taxonomy in cages, they 

continued to develop into living museums in the 20th century (Rabb, 1994).  In recent decades, 

zoos have transformed more and more into conservation and education centers (Rabb, 2004). 

Today, modern zoos fulfil four main tasks: Conservation, research, entertainment and education 

(Carr & Cohen, 2011). The special importance of environmental education for zoos is illustrated 

by an analysis of 137 mission statements of the American Zoo & Aquarium Association. More 

than 96% of zoos mentioned education as one of their objectives (Patrick et al., 2007). But also 

the visitors themselves see education, especially of schoolchildren, as one of the most important 

tasks of zoos (Roe et al., 2014). In addition, there are also external guidelines that are intended 

to guarantee the educational mission of zoos. In 1999, for example, the council of the European 

Union passed a directive requiring zoos to promote education and awareness for biodiversity 

(1999/22/EC, 1999). Major zoo accreditation organizations such as the World Association of 

Zoos and Aquariums (WAZA), the Association of Zoos and Aquariums (AZA) or the European 

Association of Zoos and Aquaria (EAZA) also have educational goals for their members (Moss 

& Esson, 2013). The evaluation of education success is also an important requirement for zoos 

(EAZA Council, 2016). 

The important role that zoos play in environmental education becomes apparent when looking 

at the annual number of visitors: The VdZ, an association of zoos mainly in German-speaking 

countries, recorded more than 43 million visitors for its 71 members in 2018 (Kögler et al., 

2020). The EAZA stated in its annual report for 2017 that the EAZA members are visited by 

140 million visitors annually (Griffith, 2017). Worldwide, zoos are estimated to attract more 

than 700 million visitors per year and spend around US$350 million a year on wildlife 

conservation projects (Gusset & Dick, 2011). By reaching this large target group, zoos play an 

important role in environment education and have an essential impact. 

The contribution of zoos to environmental education has been proven in numerous studies. For 

example, people have a better understanding of biodiversity after visiting a zoo and are better 

able to identify factors that contribute to the protection of biodiversity (Moss et al., 2015, 2017). 

Long-term studies have also shown that the understanding and knowledge of biodiversity can 

be increased by a visit to a zoo, and that this knowledge increases even further after the visit 

(Jensen et al., 2017). For environmental education programs in zoos, an increase in knowledge 

(Clayton et al., 2017; Randler et al., 2012; Sattler & Bogner, 2017), a change in behavior 

(MacDonald, 2015), conservation learning (Jensen, 2014) and an increase in interest (Seybold 
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et al., 2014) could also be observed. Interest in and attachment to animals can also be improved 

by a visit to a zoo (Clayton et al., 2009). A particularly important factor that is often evaluated 

by zoos are attitudes and connection to nature (Kleespies et al., 2020). A positive effect of zoos 

on attitudes has also been demonstrated in many studies (Collins et al., 2020a, 2020b; Falk et 

al., 2007; Miller et al., 2013; Wagner et al., 2009). However, there are also studies that have 

found only a limited effect of zoos in the field of environmental education. For instance, there 

are doubts whether the personal zoo or aquarium experience really leads to a change in behavior 

(Adelman et al., 2000). Another study also found that a conservation station in a zoo had only 

a very small short-term effect on the intended conservation action of the participants (Dierking 

et al., 2004). Lukas and Ross (2005) prove that visiting a zoo exhibition does not guarantee the 

strengthening of pro environmental attitudes and Mellish, Ryan et al. (2019) found 

methodological weaknesses in many quantitative zoo studies that can decrease the validity of 

results. These include, for example, the underuse of complex data analysis, the lack of reporting 

effect size estimates and the overuse of zoo only samples. Especially these weaknesses should 

be avoided in this study. Therefore, this study attempts to use appropriate methods for data 

analysis, reported the effect size and its calculation, and surveyed both zoo visitors and people 

not visiting zoos. This study will focus on the attitude towards species conservation, since the 

conservation of species from the perspective of zoos is a particularly important task (Conde et 

al., 2011; Patrick et al., 2007). However, it should be noted that special attitudes in the 

environmental field can be assigned to broader environmental attitudes (Cruz & Manata, 2020). 

Therefore, it can be assumed that the attitude towards species conservation also reflects a 

general attitude towards conservation or even a general environmental concern. This 

demonstrates the relevance of investigating specific environmental attitudes. 

Attitudes play an important role in environmental education (Pooley & O’Connor, 2000), even 

if the relationship between attitudes and behavior is considered moderate by some researchers 

(Marcinkowski & Reid, 2019). There are various definitions of the term in environmental 

psychology and environmental education. Attitudes can be seen as beliefs, emotions or 

behavioral intentions in relation to nature (Schultz et al., 2004). It can be assumed that attitudes 

can be derived from beliefs, emotions or behavior, but also that attitudes influence these three 

factors (Milfont & Duckitt, 2010). Attitudes can be distinguished from other concepts in 

environmental psychology, such as values that are broader (Schultz et al., 2004) and more 

general than attitudes (Schwartz & Bilsky, 1987). Values are also usually seen as a more stable 

part of the personality and are therefore more likely to be constant (Feather, 1995; Steg & Groot, 

2012). In comparison, environmental attitudes can be influenced more easily, for example by 
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current events or environmental education (Gifford & Sussman, 2012). In the classical view of 

attitudes, they are formed by three components: The cognitive component, in which thoughts 

and beliefs about an object are expressed, the affective component, which deals with the 

expression of feelings towards the attitude object, and the conative component (from some 

authors also called behavioral component), which expresses intentions to act (Ajzen, 2005; 

Breckler, 1984; Gifford & Sussman, 2012). For this study we will refer to the definition of 

Gifford and Sussman (2012), which define environmental attitudes as care for the environment 

or concern for environmental issues. Attitudes are a crucial factor that encourages 

environmental behavior (Kaiser et al., 1999; Levine & Strube, 2012) but cannot be translated 

directly one to one into behavior (Ajzen & Fishbein, 1977; Inglehart, 1997). To explain the 

relationship between attitudes and behavior, two well-known theories are usually used. One is 

the value-belief-norm (VBN) theory. This theory postulates, that attitudes and beliefs have a 

major influence on behavior (Stern, 2000). On the other hand, the theory of planned behavior. 

This theory assumes that behavior is influenced by intentions, which in turn are influenced by 

attitudes (Ajzen, 1991). It is frequently shown that environmental education has the ability to 

significantly promote environmental attitudes (Johnson & Manoli, 2010; Liefländer & Bogner, 

2014; Schmitz & Da Rocha, 2018). Although there is no consistency on how much 

environmental attitudes influence a person's behavior, studies agree that there is a connection 

between attitudes and behavior (Kaiser et al., 1999; Levine & Strube, 2012; Marcinkowski & 

Reid, 2019; McIntyre & Milfont, 2015). Over the years the literature has identified numerous 

other factors that influence environmental attitudes, such as age, gender, cultural background, 

personality, etc., but sometimes with contradictory results (Gifford & Sussman, 2012). 

Research and measurement of environmental attitudes is useful because it provides information 

about the level of support for environmental actions (Gifford & Sussman, 2012). Measuring 

environmental attitudes also reveals information about individual perceptions and beliefs about 

the environment (McIntyre & Milfont, 2015), which is an important factor in itself. Therefore, 

in this study we want to measure the attitudes towards species conservation and investigate 

which factors influence the attitudes towards species conservation of a person.  

Besides the influence of demographic factors such as age and gender, the relevance of aspects 

such as interest in animals, the number of visits to zoos and perception of zoos were also 

considered. The zoo-related factors were chosen to investigate the role of zoos on attitudes 

towards species conservation. The relationship between interest in animals and attitudes was 

investigated, as there are only limited research results available so far. For attitudes in general 

(Inglehart, 1995; Schultz & Zelezny, 1999), environmental attitudes (Boeve-de Pauw & van 
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Petegem, 2010; Evans et al., 2007) or environmental concern (Franzen & Vogl, 2013), previous 

studies have found differences between countries. In order to determine whether this country 

difference also exists for attitudes towards species conservation, this study was conducted in 

seven different European countries. Since species conservation is a particularly important topic, 

a country comparison is also useful, as it can be used to determine whether attitudes toward 

species conservation are similar or whether there are cultural and regional differences. 

Materials and Methods 
The study was conducted at ten larger zoos and the related cities, in seven different European 

countries: Sofia Zoo in Sofia (Bulgaria), Yerevan Zoo (Armenia), Attica Zoological Park in 

Athens (Greece), the Zoological Garden Lyon, more commonly known as Lyon Zoo (France), 

Lithuanian Zoo, previously known as Kaunas' Zoo (Lithuania), Welsh Mountain Zoo near 

Colwyn Bay (Wales, Great Britain), South Lakes Safari Zoo near Dalton-in-Furness (England, 

Great Britain), Heidelberg Zoo, Frankfurt Zoo and Opel-Zoo Kronberg, all three in Germany. 

In order to also survey groups of people who do not regularly visit a zoo, surveys were 

conducted in the cities around the zoos (urban location). In Germany an additional online survey 

was conducted for the same reason. 

Measurement 
In addition to demographic data, such as age and gender, the frequency of visits to the zoo in 

the last 12 months was surveyed. There were three possible answers: “Never”, “1-2” or “3 or 

more”. Over the years, a number of measuring instruments have been developed to measure 

environmental attitudes (Cruz & Manata, 2020; Milfont & Duckitt, 2010). For our investigation 

we needed an instrument that is as short as possible, because people should participate in the 

survey voluntarily in their recreational time. In our experience, people are more willing to take 

a short break from shopping or visiting the zoo (perhaps with friends or family) to participate 

in a survey if it is a relatively short questionnaire. In addition, the items of our instrument should 

have a concrete reference to the zoo and focus on species conservation. Although attitudes have 

been measured at zoos before, there was no evaluated and validated measurement tool for 

measuring attitudes toward species conservation with the specific inclusion of zoos. For this 

reason, we did not use any existing instruments for this study, but selected specific questions 

based on the constructs used to ensure construct validity. To test interest in animals, individual 

interest items from a previous study were adapted and expanded. The following three 

instruments were rated on a 5-Likert scale (disagree to agree, with the exception of the item 

"How important..." - This was rated on a 5-Likert scale from unimportant to important.) 
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Attitudes towards species conservation 

In order to guarantee the highest possible content validity and thus construct validity, four items 

were developed based on the theoretical attitudes construct with reference to the conservation 

of species. The instrument represents the three components of the attitudes. The behavioral 

component, which expresses intentions for action, is represented by the question "I would like 

to do something to help protect species in the wild". The affective component, which deals with 

the feelings towards an attitudes object, is represented by the item "I feel zoos have an 

obligation to help protect species".  The cognitive component, which expresses thoughts and 

beliefs, is represented by the questions "How important is conservation of species to you?" and 

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

To prove reliability and internal consistency Cronbach alpha of the four items was calculated. 

The alpha score was α = 0.682, just below the general benchmark of α = 0.7 (George & Mallery, 

2003). The reason for this could be the small number of items. With a larger number of items 

the alpha score increases, even if the correlation between the items remains unchanged (Cortina, 

1993). Especially in education science, alpha scores below 0.7 are still considered acceptable 

or sufficient (Taber, 2018). For these reasons, we assume that the measured score is a sufficient 

value. 

Interest in animals 

Interest is a complex construct that is often discussed, especially in psychology and educational 

research (e.g. Krapp, 1999; Prenzel, 1992; Schiefele, 1991, 1992). According to Krapp (1992), 

interest is the tendency to deal with an object of interest repeatedly and without external cause. 

Two basic types of interest can be distinguished: The individual interest, which refers to a 

relatively stable affective attitude towards an object of interest, and the situational interest, 

which describes a temporary emotional state caused by a particular situation (Schiefele, 2012). 

In this study the individual interest of the test persons in animals should be determined. For this 

purpose, three items, similar to the individual interest items of Lawless and Kulikowich (2006) 

were created on the topic of animals. The items were “I am interested in (1)wild/ (2)zoo/ 

(3)domestic animals “. Since the individual interest is also formed by emotional and value-

related parts  (Pawek, 2009; Schiefele & Schaffner, 2015), two additional items were added to 

reflect this. The emotional component that describes a positive feeling towards the subject of 

interest (Pawek, 2009; Schiefele & Schaffner, 2015) is represented by question “I feel a sense 

of connection with animals“ and the value-related component, which describes whether the 

object of interest is personally important for a person (Pawek, 2009; Schiefele & Schaffner, 

2015), is represented by question “I would like to take care of animals“. As in the previous 
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scale, the Cronbach alpha was determined to prove the reliability and internal consistency. With 

α = 0.790 it was within the acceptable range. 

Perception of zoos 

In order to investigate the study participants' views on zoos, the two items "Zoos are 

unnecessary nowadays" and "animals do not belong in zoos" were used. The calculation of a 

Cronbach alpha from a scale with only two items must be viewed very critically. With short 

scales and especially with scales of only two items, the Cronbach alpha almost always 

underestimates the true reliability (Eisinga et al., 2013). Based on the selection of questions we 

therefore assume that content validity is given. 

Data collection procedure 

An electronic version of the questionnaire in English was sent to the participating institutions. 

The questionnaires were then translated into the national language by native speakers. In order 

to check the translation, a backward translation into English was performed. In addition, a guide 

document was provided to promote consistency in data collection. This guidance document 

explained, for example, that site staff should not assist study participants in answering the 

questions and that each person should be instructed to complete the questionnaire on his/her 

own. Study participants were randomly selected. Potential study participants (both in town and 

at the zoo) were approached when they came close to the survey site (when they crossed an 

imaginary line around the survey location). According to the possibilities on site, clipboards or 

a table were provided to fill in the questionnaires. When one person finished the survey, the 

next person coming near the survey site was approached. In the zoo the questionnaires were 

distributed at the entrance. In the cities, data was collected at busy locations, such as shopping 

streets. The participants were informed that participating is anonymous and voluntary. The on-

site surveys were conducted from April 2015 to February 2016 and the online survey in 

Germany in March 2020. Once completed surveys were received by the research team (based 

at the University in Frankfurt), data were digitized and analyzed. 

 

Participants 
A total of 3347 (65.3% female, 32.5% male, 2.2% no answer) persons were surveyed. The 

distribution by country is shown in Table 1. The age of the respondents was 19 or less (N = 

504, 15.2%), 20 to 29 (N = 1200, 36.2%), 30 to 39 (N = 526, 15.9%), 40 to 49 (N = 328, 9.9%), 

50 to 59 (N = 304, 9.2%) and 60 or more (N = 243, 7.4%). Two hundred and nine people did 

not report their age (6.3%). 
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Table 1. Distribution of the sample by country and survey location. In Germany an additional online survey was 

conducted. 

Country Zoo Street Online Total 

Armenia 105 93 0 198 

Bulgaria 258 245 0 503 

France 25 84 0 109 

Great Britain 161 253 0 414 

Germany 414 96 973 1483 

Greece 105 108 0 213 

Lithuania 135 292 0 427 

Total 1203 1171 973 3347 

 

Analysis 
All statistical analyses were executed using IBM SPSS 27. As a first analysis step, a principal 

component analysis (PCA) with varimax rotation with the 11 selected items was performed. 

This statistical method was chosen to examine the structure of our set of variables. To verify 

whether the data are suitable for PCA, the Bartlett test and the Kaiser-Meyer-Olkin (KMO) test 

were applied. 

To examine the influence of the different variables on attitudes towards species conservation, a 

four step hierarchical multiple regression was performed, after the assumptions (assumption of 

singularity, multicollinearity, autocorrelation, absence of outliers) have been verified. Attitudes 

towards species conservation was defined as the dependent variable and all other factors as 

independent variables. In the first step of the regression analysis demographic information (age 

& gender) were added. In a second step the direct effect of zoo dependent variables (number of 

zoo visits and perception of zoos) were controlled. The third step included the interest in 

animals. In the last step the tested countries with Germany as reference category were added. 

As entry method, forced entry was chosen to insert all selected predictor variables into the 

model simultaneously.  

In order to investigate the indirect influence of the number of zoo visits on attitudes towards 

species conservation through interest in animals, a mediator analysis was performed. For this 

purpose, the SPSS extension PROCRESS 3.5 from Hayes (2018) was used. The frequency of 

zoo visits was defined as independent variable (X), the attitudes towards species conservation 

as dependent variable (Y) and the interest in animals as moderator (M). The remaining variables 

operated as covariates. 

To investigate the attitude difference between the different countries a Kruskal-Wallis test was 

performed after the Kolmogorov-Smirnov test was highly significant (p < 0.001). With 

significant results a pairwise comparison was made using a post hoc test with Bonferroni 
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correction. The effect size (r) was calculated according to Fritz et al. (2012) formula 𝑟 =  
𝑧

√𝑁
 

for non-parametric data. The evaluation of the effect size is based on the criteria of Cohen 

(1988): For r > .1 a small effect is assumed, for r > .3 a medium effect and for r > .5 a large 

effect. 

Results 
The Barlett test was highly significant and the KMO test approved sampling adequacy (KMO 

= .808) therefore the conditions for a factor analysis were fulfilled. The PCA showed three 

factors with eigenvalues > 1 (Table 2). The first factor accounted for 33.64% of the variance, 

the second factor for 12.29% and the third factor for 10.83%. Overall, 56.76% of the variance 

could be explained by the factor analysis. In the factor analysis, the items show a separation by 

scales, as assumed in theory. It can therefore be assumed that the scales have internal coherence 

and are appropriate for further analyses. 

Table 2. Results of the PCA with varimax rotation for the 11 items (N = 3347). Results < .3 are not shown and loadings > .5 

are printed bold. 

 Interest in 

animals  

Attitudes 

towards species 

conservation 

Perception of 

zoos 

I am interested in domestic animals. .818   

I would like to take care of animals. .815   

I feel a sense of connection with animals .720   

I am interested in zoo animals. .580   

I am interested in wild animals. .526 .450  

The conservation of rare species is more 

important than economic assets 
 .717  

Conservation of species is important for 

me. 
 .688  

I would like to do something to help 

protect species in the wild. 

.348 .667  

I feel zoos have an obligation to help 

protect species. 
 .645  

Zoos are unnecessary nowadays.   .817 

Animals do not belong in zoos.   .805 
 

The first model of the hierarchical multiple regression analysis could make a significant 

contribution to the explanation of the dependent variable attitudes towards species conservation 

(F(2, 2836) = 19.46, p < 0.001) and could explain 1.4% of the variance (R = 0.116). The second 

model was also significant (F(4,2834) = 20.28, p < 0.001) and was able to explain another 1.4% 

(R = 0.167; ΔR2 = 0.014) of the variance. Model 3 (F(5, 2833) = 223.27, p < 0.001) could 
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explain an additional 25.5% (R = 0.532) and Model 4 (F(11, 2827) = 134.83, p < 0.001) another 

6.1% of the variance (Table 3). In total, Model 4 could explain 34.4% of the variation.  
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Table 3. Results of the hierarchical multiple regression analysis for variables predicting attitudes towards species conservation. The significant variables are marked with *p < 0.05, **p < 0.01, ***p 

< 0.001. 

 

Variable Step 1 Step 2 Step 3 Step 4 

 B SE B ß B SE B ß B SE B ß B SE B ß 

Age -.005 .009 -.010 -.007 .009 -.013 .018* .008 .037* .027*** .008 .054*** 

Gender .179*** .028 .118*** .182*** .028 .120*** .067** .024 .044** .046 .024 .030 

Frequency of the 

zoo visit 

   .117*** .019 .114*** .013 .017 .012 .047** .016 .046** 

Perception of zoos1    .022 .012 .036 .015 .010 .025 -.023* .010 -.037* 

Interest in animals       .422*** .013 .523*** .422*** .013 .523*** 

Armenia2          -.413*** .014 -.139*** 

Bulgaria2          -.097** .033 -.050** 

France2          -.317*** .061 -.084*** 

Great Britain2          -.489*** .037 -.226*** 

Greece2          -.256*** .047 -.088*** 

Lithuania2          -.348*** .036 -.167*** 

             

ΔR2    .014   .255   .061   

R2 .014   .028   .283   .344   

B = unstandardized beta coefficient, SE B = standard error, β = standardized beta coefficient. 

1. The scale perception of zoos is coded negative. 

2. For the countries, Germany serves as the reference category. Therefore, the B and ß values of the other countries are set in reference to Germany. Since 

Germany has reached the highest value in attitudes towards species conservation, the B and ß values of the other countries are negative. 
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The mediator analysis showed a direct effect of frequency of zoo visits on attitudes towards 

species conservation of B = 0.047 and an indirect effect of B = 0.106 (Figure 1). This leads to 

a total effect of B = 0.153.  The Pearson correlation between attitudes towards species 

conservation and interest in animals is r = 0.513. 

 

Figure 1. Results of the mediator analysis with frequency of zoo visits as independent variable, the attitudes towards species 

conservation as dependent variable and the interest in animals as moderator. The total effect is B = .153. For better clarity, 

the covariates are not shown in the figure. All results were statistically significant (p < 0.05). 

 

 

In the country comparison of attitudes towards species conservation, the Kurskal Wallis 

test was a highly significant (p < 0.001). The pairwise comparison using a post hoc test 

with Bonferroni correction showed a significant result for slightly more than half of the 

comparisons. The exact p-values and for significant results the effectsize (r) can be found 

in the appendix (Table A1). Also the mean values and standard deviation for the attitude to 

the protection of species for each country are in the appendix (Table A2). The calculated 

effect sizes indicate small effects (Figure 2). 
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Figure 2. Effect sizes for the pairwise comparison of attitudes towards species conservation between countries. 

Significant results (p < 0.05) are highlighted by black lines. Thin black lines represent effect sizes r < 0.1.  

 

 

Discussion 
A large number of scales have been developed in research to measure environmental attitudes 

(Gifford & Sussman, 2012). Environmental attitudes are often examined in environmental 

education to assess the success of environmental education programs, as they are an important 

indicators of positive environmental behavior (Kaiser et al., 1999; Levine & Strube, 2012; 

Marcinkowski & Reid, 2019). In this study, a one-dimensional scale was used to assess the 

attitudes towards species conservation. The number of dimensions of different scales for 

measuring environmental attitudes differs. The original version of the New Ecological 

Paradigm is dimensionless (Dunlap & van Liere, 1978), while other attitudes scales such as the 

Environmental Attitudes Inventory consist of up to 12 dimensions (Milfont & Duckitt, 2010). 

In the zoo context, environmental attitudes are often used to verify the success of a zoo visit or 

an environmental education program at the zoo. In most cases, as in this study, attitudes are 

assessed with questionnaires (Ballantyne et al., 2011; Kelly et al., 2014; Lukas & Ross, 2005), 

but also interviews (Adelman et al., 2000) or behavioral observations (Clayton et al., 2011) are 

used occasionally. 

The hierarchical multiple regression showed that although gender and age are significant, they 

explain only a small proportion of the variation in attitudes towards species conservation 
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(1.4%). Gender is the only factor in the regression analysis that did not have a significant 

influence on the dependent variable. This is surprising, since previous studies have repeatedly 

found gender differences in environmental attitudes. With few exceptions, it has been shown in 

the past that women generally have higher environmental attitudes than men (Gifford & 

Sussman, 2012) but also a number of recent studies confirm this (Bogner & Wiseman, 2002, 

2004; Fremerey & Bogner, 2015; Oerke & Bogner, 2010). In their attitudes, men tend to see 

nature as something that should be used to personal advantage (Boeve‐de Pauw & van Petegem, 

2011; Oerke & Bogner, 2010), while women see nature as something worth preserving (Milfont 

& Duckitt, 2004). However, there are also some studies that, like us, have not found a gender 

effect in environmental attitudes (Eagles & Demare, 1999; Hariohay et al., 2018; Kideghesho 

et al., 2007; Liefländer & Bogner, 2014). One possible explanation for the lack of gender 

difference could be the social relevance of the issue of species conservation. Thus, the topic is 

of great current relevance and the society is informed about the topic. Therefore, it is possible 

that there is a gender-independent awareness of the topic in society. 

Age has a significant but small influence on attitudes towards species conservation. In the 

literature the connection between age and attitudes is often reported and often explained with 

the age hypothesis. It is assumed that younger people are more concerned about nature and 

therefore have higher environmental attitudes than older people (Fransson & Gärling, 1999). 

Although some studies confirm this age effect (e.g. Liefländer & Bogner, 2014), there are also 

contradictory results. For example, often only a small effect (Hayes, 2001; Wiernik et al., 2013) 

or no age effect at all (Kafková, 2019; Sarigöllü, 2009; Tarrant & Cordell, 1997) has been found 

in relation to environmental attitudes. Our results confirm the findings of these studies in terms 

of attitudes towards species conservation. 

In the second step of the analysis zoo-specific factors were added. On the one hand, the number 

of visits to zoos in the last 12 months, on the other hand, the perspective on zoos. Both factors 

were significant and together explained another 1.4% of the variation of attitudes towards 

species conservation. Numerous studies have demonstrated the positive effect of environmental 

education programs in zoos on environmental attitudes (e.g. Counsell et al., 2020; Mellish, 

Pearson et al., 2019; Miller et al., 2013; Sponarski et al., 2016). Also the influence on 

conservation and environmental attitudes of visits to zoos without an additional environmental 

education program or visits to a zoo exhibition has been documented (e.g. Lukas & Ross, 2014; 

Pavitt & Moss, 2019; Pearson et al., 2014; Wagner et al., 2009; Yalowitz, 2004). Additionally, 

a study by Lukas and Ross (2005) showed that multiple visits to the zoo reinforce this positive 
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effect. Godinez and Fernandez (2019) came to a similar conclusion and Collins et al. (2020b) 

also identified previous experience with zoos as a positive influencing factor on learning 

outcomes in zoos. Falk et al. (2007) demonstrated that a visit to a zoo can have a positive 

influence on conservation attitudes, although some authors doubt the validity of the study 

(Malamud et al., 2010).  These results are consistent with the results of our study.  It could be 

shown that the number of zoo visits is positively related to the attitudes towards species 

conservation in particular and people who visit a zoo more regularly have a more positive 

attitude towards species conservation. The same applies to the perception of zoos. However, it 

should be noted that both effects are comparatively small. 

Interest is used in a variety of fields to evaluate the success of educational programs. In biology 

education, questionnaires with single item questions are most commonly applied, but several 

items on one aspect of interest are also used. In the context of zoos and animals, methods are 

more versatile to measure interest: Borgi and Cirulli (2015) developed a computer program 

to determine which animals are most popular with children. Pictures of animals were shown 

and the children had to decide which animal they preferred. It was found that the young students 

preferred domestic animals over wild animals. To evaluate interest in a species, zoos often 

measure the number of people in front of an enclosure and the time people spend watching the 

animals (Davey, 2006; Margulis et al., 2003; Moss & Esson, 2010). It was found that especially 

the size, the activity of the animals (Margulis et al., 2003; Moss & Esson, 2010) and the way 

the enclosure is set up (Davey, 2006) have an influence on the interest of the visitors. In order 

to evaluate psychological constructs such as individual interest and environmental attitudes, 

questionnaires are usually used. Since the focus of this study was to measure and explore the 

relationship between these constructs, it was decided to use a questionnaire as well.  

Interest in animals showed the greatest influence on the attitude towards species conservation 

in the analysis. This factor could explain 25.5% of the variation of attitudes towards species 

conservation. Until now, the investigation of the relationship between interest and attitudes has 

been rather neglected in environmental education research. Hofstein and Mamlok-Naaman 

(2011) postulated that there is a connection between interest in a topic and the attitudes towards 

it. In the field of environmental education, Le Hebel et al. (2014) found a link between attitudes 

and the level of interest in environmental topics among students. Uitto and Saloranta (2010) 

also demonstrated a correlation between attitudes and interest in the study of various 

environmental variables. From a theoretical perspective, this relationship makes perfect sense. 

It seems logical that the tendency to deal with an environmental topic [interest; Krapp (1992)] 

can develop into care and concern for this environmental topic [environmental attitudes; Gifford 
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and Sussman (2012)] and vice versa. The performed regression analysis confirms this 

relationship with empirical data. In the regression analysis, interest is the most important factor 

influencing attitudes towards species conservation (B = 0.422). Also the correlation between 

the two factors (r = 0.513) is high according to the common interpretation (Cohen, 1988), which 

is a clear indication for the strong connection between the two variables. Therefore, it is 

potentially possible to strengthen positive attitudes towards species conservation by increasing 

the interest in animals and thus leading to more positive environmental behavior. A direct 

enhancement in pro environmental attitudes could also have a positive effect on the interest in 

animals. From the point of view of zoological institutions, the effect of the frequency of zoo 

visits is of particular importance. Although the number of zoo visits has a significant, but only 

minor direct influence on attitudes to conservation (B = 0.047), the mediator analysis showed 

a clear indirect effect on the independent variable attitudes. Frequent visits to zoos have a 

significant effect on the interest in animals (B = 0.251), which is the strongest factor (B = 0.422) 

tested by us on attitudes towards species conservation. The combination of direct and indirect 

effects of the frequency of zoos visits results in a significant and high total effect (B = 0.153; 

Figure 1). This analysis is further evidence that zoos make an important contribution to 

environmental education. Regular zoo visitors have a higher interest in animals, which is a 

positive effect in itself. On the other hand, regular zoo visits lead to a strengthening of positive 

attitudes towards species conservation with interest as a reinforcing mediator. 

In the fourth and last step of the analysis, the influence of the survey country on the attitudes 

towards species conservation with Germany as reference country was examined. The additional 

factor could explain another 6.1% of the variance. Thus, the survey country is the second 

strongest influencing factor in the conducted analysis. In the past there have been a number of 

studies that investigated environmental attitudes in relation to the country of origin. Schultz and 

Zelezny (1999), for example, found significant differences between environmental attitudes in 

14 countries. When explaining differences in environmental attitudes between cultures, 

reference is often made to the approach of Inglehart (1995). In a large scale study in 46 countries 

he found that countries with predominantly post-materialist values (e.g. self-expression, quality 

of life) are more willing to protect the environment than countries with materialist values (e.g. 

economic, physical security). He could observe a change from materialist values to post-

materialist values, especially in industrialized countries, but also in industrializing nations 

(Inglehart, 1995). Many studies confirm this result: Franzen and Vogl (2013), for example, 

found a close correlation between the wealth of a nation and the environmental concern when 

comparing 33 countries. People in richer countries tended to have a higher environmental 
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concern in this study. Other studies confirm this attitudes-wealth correlation (Franzen, 2003; 

Franzen & Meyer, 2010). However, there are also contradictory results. Boeve-de Pauw and 

van Petegem (2010), were unable to find a correlation between environmental attitudes and the 

level of development of a country in their examination of the 2006 PISA data from 56 countries. 

Other studies have found that people in the United States have less environmental friendly 

attitudes than people in countries with lower gross domestic product (GDP) per capita (Evans 

et al., 2007; Schultz, 2002). In the sample analyzed here, no effects could be found depending 

on the nation wealth. In this study, the greatest effect size is between Germany and Great 

Britain, two countries with very high GDP per capita. A possible explanation could be that in 

this study only people in countries with a comparatively high GDP per capita were surveyed. 

Five of the seven countries surveyed are classified by the World Bank as high income countries 

and the other two countries have upper middle income (The World Bank, 2020). This means 

that only the upper part of the spectrum is covered, so that a potential wealth effect is not shown. 

Even if the differences are small, Germany shows slightly stronger, while Great Britain shows 

slightly weaker positive attitudes towards species protection as the other countries. One possible 

explanation could be that in recent decades, public concern for environmental problems has 

declined slightly in the UK and people are becoming more skeptical about environmental 

problems (Park et al., 2012). Franzen and Vogl (2013) discovered that people in Germany have 

a higher environmental concern than people in France, Great Britain, Lithuania and Bulgaria. 

Other international studies, however, place both Germany and the UK in the middle of the field 

when it comes to environmental attitudes (Eurobarometer, 2013; Franzen, 2003; Franzen & 

Meyer, 2010). For the UK, the higher standard deviation than in other countries indicates 

greater variation between individuals. It can be concluded from this that the attitudes towards 

species conservation are more diverse in the UK than in the other countries studied. The results 

also indicate that the attitudes towards species conservation in all tested countries are high, and 

differences that occur have only a small effect strength, if any (Figure 2). The literature also 

often reflects that the country-specific differences between EU countries are rather small 

(Eurobarometer, 2013). This is a positive result because it shows that the important topic of 

species protection has a high relevance in all countries. 

 

Limitations  
Although the study was conducted with great care, some limitations need to be addressed. One 

methodological limitation is the test instruments used. Since persons in zoos or on the street 
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should be interviewed during their recreational time, the questionnaire had to be kept as short 

and compact as possible. In our experience, in this situation it should not take more than five 

minutes to complete the questionnaire, otherwise the motivation of the participants will 

decrease considerably and the questions will not be read and answered properly. In order to 

obtain an appropriate question instrument with high content validity and still keep the 

questionnaire as short as possible, the lowest possible number of items was selected. Such a 

procedure can potentially have a negative effect on the overall validity of the instrument. 

Another methodological limitation could be the time gap in data collection. Some of the data 

was collected in 2015/16 and the rest in early 2020. Further data acquisition was necessary 

because a larger data set improves the informative value of the multiple linear regression. Over 

this period of time, however, the public attitudes towards conservation may have changed. To 

limit this potential source of error, we compared the data collected in 2016 in Germany with 

those collected in 2020. The Mann Whitney-U test did not find a significant difference for 

interest in animals (p = .905), as well as for attitudes towards species conservation (p = .051). 

Nevertheless, it is possible that the time gap in the data collection had a small influence on the 

results, especially for the attitude towards species conservation, with a p-value relatively close 

to the significance level.  

Additionally, the survey was conducted by different people. The questionnaires were 

distributed by the zoo staff to the study participants in the individual zoos. It is therefore likely 

that there were differences in the procedure between the different zoos. In order to counteract 

this, all zoos were provided with an interview and behavior guide. Nevertheless, different 

approaches cannot be completely ruled out.  

Conclusion & implications  
The study identified a number of variables that affect attitudes towards species conservation 

(age, perception of zoos, frequency of zoo visits, interest in animals and country), but could not 

confirmed gender as an influencing factor (Eagles & Demare, 1999; Liefländer & Bogner, 

2014). The results are consistent with previous studies on factors influencing environmental 

attitudes (e.g. Fransson & Gärling, 1999; Inglehart, 1995; Schultz, 2002). In this study we could 

confirm these relationships and connection for attitudes towards species conservation in 

particular. Especially important is the strong link between interest in animals and attitudes 

towards species conservation. Up to this point, there have been few studies on the relationship 

between interest and attitudes in environmental education research (e.g. Le Hebel et al., 2014). 

Our study can now empirically confirm this connection, which previously could only be 

assumed in theory. These findings are particularly interesting for zoos. The close relationship 
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between interest in animals and attitudes towards species conservation suggests that promoting 

interest in animals is an opportunity to increase attitudes towards species conservation. One 

way to increase individual interest in particular to help people recognize the value of what they 

have learned (Harackiewicz et al., 2016). Zoos could highlight the reasons why animals and 

their conservation are important and thus raise interest in animals and enhance positive 

environmental attitudes. Nevertheless, further research on the link between environmental 

interest and attitudes is strongly needed. A more general consideration of environmental 

attitudes and interest in the environment would be conceivable in this context. From the point 

of view of zoological educational institutions, the positive relationship between the number of 

visits to zoos, interest in animals and attitudes towards species conservation is particularly 

important. This connection emphasizes the positive influence of zoos directly and indirectly on 

attitudes towards species conservation. Thus, this study is a further proof that zoos are important 

actors in environmental education and make an educational contribution to species 

conservation. Since people who visit zoological institutions on a regular basis show stronger 

positive attitudes towards species conservation, more regular visits would be beneficial. For 

example, annual visits to such institutions could be included in school curriculums. But also 

regular private visits to zoos can help to increase a person's interest in animals and thus 

strengthen the attitudes towards species conservation. 

 

 

 

 

 

 

 

 

 

  



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

21 
 

Notes on contributors 
Matthias Winfried Kleespies is a research assistant at the Department for Bioscience Education 

and Zoo Biology, Goethe University Frankfurt, Germany. He studied Biology and History and 

his research focuses on relational values, connection to nature and environmental education 

programs in zoos. 

 

Natalia Álvarez Montes is a research assistant at the Department for Bioscience Education and 

Zoo Biology, Goethe University Frankfurt, Germany. Her research focuses on conservation 

biology in the zoo context. 

 

Alina Miriam Bambach and Eva Gricar are students at the Department for Bioscience 

Education and Zoo Biology, Goethe University Frankfurt, Germany and prospective teachers 

in biology. In their exam thesis they dealt with the relationship between environmental 

behavior, environmental attitudes and conservation education in zoos.  

 

Volker Wenzel is a professor in the Department for Bioscience Education at the Goethe 

University Frankfurt. His main field of work is the research of interests at out-of-school 

learning sites. 

Paul Dierkes is a professor in the Department for Bioscience Education and Zoo Biology at 

the Goethe University Frankfurt. His main research interests include zoo and wildlife 

behavior, environmental education programs focusing on interest and connection to nature. 

Disclosure statement 
The authors declare no conflict of interest. 

Funding 
This study was partly supported by the Opel-Zoo foundation professorship in zoo biology from 

the “von Opel Hessische Zoostiftung”. 

Data availability statement 
The raw data supporting the conclusions of this article will be made available by the authors, 

without undue reservation, to any qualified researcher. 

Acknowledgments 
We would particularly like to thank all the zoos and the staff that supported us in carrying out 

the study: Sofia Zoo, Yerevan Zoo, Attica Zoological Park, Zoological Garden Lyon, 

Lithuanian Zoo, Welsh Mountain Zoo, South Lakes Safari Zoo, Heidelberg Zoo, Frankfurt Zoo 

and Opel-Zoo Kronberg. 

 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

22 
 

References 
Adelman, L. M., Falk, J. H., & James, S. (2000). Impact of national aquarium in Baltimore on 

visitors' conservation attitudes, behavior, and knowledge. Curator: The Museum Journal, 

43(1), 33–61. https://doi.org/10.1111/j.2151-6952.2000.tb01158.x 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50(2), 179–211. https://doi.org/10.1016/0749-5978(91)90020-T 

Ajzen, I. (2005). Attitudes, personality and behavior. Mapping social psychology. Open 

University Press.  

Ajzen, I., & Fishbein, M. (1977). Attitude-behavior relations: A theoretical analysis and 

review of empirical research. Psychological Bulletin, 84(5), 888–918. 

https://doi.org/10.1037/0033-2909.84.5.888 

Ballantyne, R., Packer, J., & Falk, J. (2011). Visitors’ learning for environmental 

sustainability: Testing short- and long-term impacts of wildlife tourism experiences using 

structural equation modelling. Tourism Management, 32(6), 1243–1252. 

https://doi.org/10.1016/j.tourman.2010.11.003 

Boeve-de Pauw, J., & van Petegem, P. (2010). A cross-national perspective on youth 

environmental attitudes. The Environmentalist, 30(2), 133–144. 

https://doi.org/10.1007/s10669-009-9253-1 

Boeve‐de Pauw, J., & van Petegem, P. (2011). The effect of Flemish eco‐schools on student 

environmental knowledge, attitudes, and affect. International Journal of Science 

Education, 33(11), 1513–1538. https://doi.org/10.1080/09500693.2010.540725 

Bogner, F. X., & Wiseman, M. (2002). Environmental perception of French and some 

Western European secondary school students. European Journal of Psychology of 

Education, 17(1), 3–18. https://doi.org/10.1007/BF03173201 

Bogner, F. X., & Wiseman, M. (2004). Outdoor ecology education and pupils' environmental 

perception in Preservation and Utilisation. Science Education International, 15(1), 27–48. 

https://eref.uni-bayreuth.de/id/eprint/13784 

Borgi, M., & Cirulli, F. (2015). Attitudes toward animals among kindergarten children: 

Species preferences. Anthrozoös, 28(1), 45–59. 

https://doi.org/10.2752/089279315X14129350721939 

Breckler, S. J. (1984). Empirical validation of affect, behavior, and cognition as distinct 

components of attitude. Journal of Personality and Social Psychology, 47(6), 1191–1205. 

https://doi.org/10.1037/0022-3514.47.6.1191 

Carr, N., & Cohen, S. (2011). The public face of zoos: Images of entertainment, education 

and conservation. Anthrozoös, 24(2), 175–189. 

https://doi.org/10.2752/175303711X12998632257620 

Clayton, S., Fraser, J., & Burgess, C. (2011). The role of zoos in fostering environmental 

identity. Ecopsychology, 3(2), 87–96. https://doi.org/10.1089/eco.2010.0079 

Clayton, S., Fraser, J., & Saunders, C. D. (2009). Zoo experiences: Conversations, 

connections, and concern for animals. Zoo Biology, 28(5), 377–397. 

https://doi.org/10.1002/zoo.20186 

Clayton, S., Prévot, A.-C., Germain, L., & Saint-Jalme, M. (2017). Public support for 

biodiversity after a zoo visit: Environmental concern, conservation knowledge, and self-

efficacy. Curator: The Museum Journal, 60(1), 87–100. https://doi.org/10.1111/cura.12188 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

23 
 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences: Second Edition. 

Lawrence Erlbaum Associates. 

www.utstat.toronto.edu/~brunner/oldclass/378f16/readings/CohenPower.pdf  

Collins, C., Corkery, I., McKeown, S., McSweeney, L., Flannery, K., Kennedy, D., & 

O’Riordan, R. (2020a). An educational intervention maximizes children’s learning during 

a zoo or aquarium visit. The Journal of Environmental Education, 1–20. 

https://doi.org/10.1080/00958964.2020.1719022 

Collins, C., Corkery, I., McKeown, S., McSweeney, L., Flannery, K., Kennedy, D., & 

O’Riordan, R. (2020b). Quantifying the long-term impact of zoological education: a study 

of learning in a zoo and an aquarium. Environmental Education Research, 26(7), 1008–

1026. https://doi.org/10.1080/13504622.2020.1771287 

Conde, D. A., Flesness, N., Colchero, F., Jones, O. R., & Scheuerlein, A. (2011). An 

emerging role of zoos to conserve biodiversity. Science (New York, N.Y.), 331(6023), 

1390–1391. https://doi.org/10.1126/science.1200674 

Cortina, J. M. (1993). What is coefficient alpha? An examination of theory and applications. 

Journal of Applied Psychology, 78(1), 98–104. https://doi.org/10.1037/0021-9010.78.1.98 

Council Directive 1999/22/EC of 29 March 1999 relating to the keeping of wild animals in 

zoos, March 29, 1999. https://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:31999L0022&from=EN 

Counsell, G., Moon, A., Littlehales, C., Brooks, H., Brides, E., & Moss, A. (2020). Evaluating 

an in-school zoo education programme: an analysis of attitudes and learning. Journal of 

Zoo and Aquarium Research, 8(2). https://doi.org/10.19227/jzar.v8i2.439 

Cruz, S. M., & Manata, B. (2020). Measurement of environmental concern: A review and 

analysis. Frontiers in Psychology, 11, 363. https://doi.org/10.3389/fpsyg.2020.00363 

Davey, G. (2006). Relationships between exhibit naturalism, animal visibility and visitor 

interest in a Chinese Zoo. Applied Animal Behaviour Science, 96(1-2), 93–102. 

https://doi.org/10.1016/j.applanim.2005.04.018 

Dierking, L. D., Adelman, L. M., Ogden, J., Lehnhardt, K., Miller, L., & Mellen, J. D. (2004). 

Using a behavior change model to document the impact of visits to Disney's Animal 

Kingdom: A study investigating intended conservation action. Curator: The Museum 

Journal, 47(3), 322–343. https://doi.org/10.1111/j.2151-6952.2004.tb00128.x 

Dunlap, R. E., & van Liere, K. D. (1978). The “New Environmental Paradigm”. The Journal 

of Environmental Education, 9(4), 10–19. 

https://doi.org/10.1080/00958964.1978.10801875 

Eagles, P. F. J., & Demare, R. (1999). Factors influencing children's environmental attitudes. 

The Journal of Environmental Education, 30(4), 33–37. 

https://doi.org/10.1080/00958969909601882 

EAZA Council. (2016). EAZA Conservation Education Standards. EAZA Council. 

https://www.eaza.net/assets/Uploads/Standards-and-policies/EAZA-Conservation-

Education-Standards-2016-09.pdf 

Eisinga, R., te Grotenhuis, M., & Pelzer, B. (2013). The reliability of a two-item scale: 

Pearson, Cronbach, or Spearman-Brown? International Journal of Public Health, 58(4), 

637–642. https://doi.org/10.1007/s00038-012-0416-3 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

24 
 

Eurobarometer. (2013). Attitudes towards biodiversity. Report: Flash Eurobarometer 379. 

European Commission. 

https://ec.europa.eu/commfrontoffice/publicopinion/flash/fl_379_en.pdf  

Evans, G. W., Juen, B., Corral-Verdugo, V., Corraliza, J., & Kaiser, F. G. (2007). Children's 

cross-cultural environmental attitudes and self-reported behaviors. Children, Youth and 

Environments, 17(4), 128–143. 

https://www.jstor.org/stable/10.7721/chilyoutenvi.17.4.0128 

Falk, J. H., Reinhard, E. M., Vernon, C. L., Bronnenkant, K., Deans, N. L., & Heimlich, J. E. 

(2007). Why Zoos and Aquariums Matter: Assessing the impact of a visit to a zoo or 

aquarium. Silver Spring.  

Feather, N. T. (1995). Values, valences, and choice: The influences of values on the perceived 

attractiveness and choice of alternatives. Journal of Personality and Social Psychology, 

68(6), 1135–1151. https://doi.org/10.1037/0022-3514.68.6.1135 

Fransson, N., & Gärling, T. (1999). Environmental concern: Conceptual definitions, 

measurement methods, and research findings. Journal of Environmental Psychology, 

19(4), 369–382. https://doi.org/10.1006/jevp.1999.0141 

Franzen, A. (2003). Environmental attitudes in international comparison: An analysis of the 

ISSP surveys 1993 and 2000. Social Science Quarterly, 84(2), 297–308. 

https://doi.org/10.1111/1540-6237.8402005 

Franzen, A., & Meyer, R. (2010). Environmental attitudes in cross-national perspective: A 

multilevel analysis of the ISSP 1993 and 2000. European Sociological Review, 26(2), 219–

234. https://doi.org/10.1093/esr/jcp018 

Franzen, A., & Vogl, D. (2013). Two decades of measuring environmental attitudes: A 

comparative analysis of 33 countries. Global Environmental Change, 23(5), 1001–1008. 

https://doi.org/10.1016/j.gloenvcha.2013.03.009 

Fremerey, C., & Bogner, F. X. (2015). Cognitive learning in authentic environments in 

relation to green attitude preferences. Studies in Educational Evaluation, 44, 9–15. 

https://doi.org/10.1016/j.stueduc.2014.11.002 

Fritz, C. O., Morris, P. E., & Richler, J. J. (2012). Effect size estimates: Current use, 

calculations, and interpretation. Journal of Experimental Psychology: General, 141(1), 2–

18. https://doi.org/10.1037/a0024338 

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple guide and 

reference 11.0 update (4th ed.). Allyn & Bacon.  

Gifford, R., & Sussman, R. (2012). Environmental attitudes. In S. Clayton (Ed.), The Oxford 

Handbook of Environmental and Conservation Psychology (pp. 65–80). Oxford University 

Press. https://doi.org/10.1093/oxfordhb/9780199733026.013.0004 

Godinez, A. M., & Fernandez, E. J. (2019). What is the zoo experience? How zoos impact a 

visitor's behaviors, perceptions, and conservation efforts. Frontiers in Psychology, 10, 

1746. https://doi.org/10.3389/fpsyg.2019.01746 

Griffith, M. (2017). Report from the EAZA executive director. The European association of 

zoos and aquaria: Annual Report Report from the EAZA executive director, pp. 3–7. 

Gusset, M., & Dick, G. (2011). The global reach of zoos and aquariums in visitor numbers 

and conservation expenditures. Zoo Biology, 30(5), 566–569. 

https://doi.org/10.1002/zoo.20369 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

25 
 

Harackiewicz, J. M., Smith, J. L., & Priniski, S. J. (2016). Interest matters: The importance of 

promoting interest in education. Policy Insights from the Behavioral and Brain Sciences, 

3(2), 220–227. https://doi.org/10.1177/2372732216655542 

Hariohay, K. M., Fyumagwa, R. D., Kideghesho, J. R., & Røskaft, E. (2018). Awareness and 

attitudes of local people toward wildlife conservation in the Rungwa Game Reserve in 

Central Tanzania. Human Dimensions of Wildlife, 23(6), 503–514. 

https://doi.org/10.1080/10871209.2018.1494866 

Hayes, A. (2018). Introduction to mediation, moderation, and conditional process analysis: A 

regression-based approach (Second edition). Methodology in the social sciences. The 

Guilford Press. 

https://ebookcentral.proquest.com/lib/potsdamuni/detail.action?docID=5109647  

Hayes, B. C. (2001). Gender, scientific knowledge, and attitudes toward the environment: A 

cross-national analysis. Political Research Quarterly, 54(3), 657. 

https://doi.org/10.2307/449275 

Hofstein, A., & Mamlok-Naaman, R. (2011). High-school students’ attitudes toward and 

interest in learning chemistry. Educación Química, 22(2), 90–102. 

https://doi.org/10.1016/S0187-893X(18)30121-6 

Inglehart, R. (1995). Public support for environmental protection: Objective problems and 

subjective values in 43 societies. PS: Political Science and Politics, 28(1), 57–72. 

https://doi.org/10.2307/420583 

Inglehart, R. (1997). Modernization and postmodernization: Cultural, economic, and political 

change in 43 societies. Princeton Univ. Pr.  

Jensen, E. (2014). Evaluating children's conservation biology learning at the zoo. 

Conservation Biology, 28(4), 1004–1011. https://doi.org/10.1111/cobi.12263 

Jensen, E., Moss, A., & Gusset, M. (2017). Quantifying long-term impact of zoo and 

aquarium visits on biodiversity-related learning outcomes. Zoo Biology, 36(4), 294–297. 

https://doi.org/10.1002/zoo.21372 

Johnson, B., & Manoli, C. C. (2010). The 2-MEV scale in the United States: A measure of 

children's environmental attitudes based on the theory of ecological attitude. The Journal 

of Environmental Education, 42(2), 84–97. https://doi.org/10.1080/00958964.2010.503716 

Kafková, M. P. (2019). Environmental attitudes in an intergenerational perspective. Slovak 

Ethnology, 67(2), 201–215. https://doi.org/10.2478/se-2019-0011 

Kaiser, F. G., Wölfing, S., & Fuhrer, U. (1999). Environmental attutide and ecological 

behaviour. Journal of Environmental Psychology, 19(1), 1–19. 

https://doi.org/10.1006/jevp.1998.0107 

Kelly, L.-A. D., Luebke, J. F., Clayton, S., Saunders, C. D., Matiasek, J., & Grajal, A. (2014). 

Climate change attitudes of zoo and aquarium visitors: Implications for climate literacy 

education. Journal of Geoscience Education, 62(3), 502–510. https://doi.org/10.5408/13-

078.1 

Kideghesho, J. R., Røskaft, E., & Kaltenborn, B. P. (2007). Factors influencing conservation 

attitudes of local people in Western Serengeti, Tanzania. Biodiversity and Conservation, 

16(7), 2213–2230. https://doi.org/10.1007/s10531-006-9132-8 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

26 
 

Kleespies, M. W., & Dierkes, P. W. (2020). Personal assessment of reasons for the loss of 

global biodiversity—an empirical analysis. Sustainability, 12(10), 4277. 

https://doi.org/10.3390/su12104277 

Kleespies, M. W., Gübert, J., Popp, A., Hartmann, N., Dietz, C., Spengler, T., Becker, M., & 

Dierkes, P. W. (2020). Connecting high school students with nature – How different 

guided tours in the zoo influence the success of extracurricular educational programs. 

Frontiers in Psychology, 11, Article 1804. https://doi.org/10.3389/fpsyg.2020.01804 

Kögler, J., Barbosa Pacheco, I., & Dierkes, P. W. (2020). Evaluating the quantitative and 

qualitative contribution of zoos and aquaria to peer-reviewed science, 8(2), 124–132. 

https://doi.org/10.19227/jzar.v8i2.471 

Krapp, A. (1992). Interesse, Lernen und Leistung. Neue Forschungsansätze in der 

Pädagogischen Psychologie. Zeitschrift Für Pädagogik, 38(5), 747–770. 

https://www.pedocs.de/volltexte/2018/13977/pdf/ZfPaed_1992_5_Krapp_Interesse_Lerne

n_und_Leistung.pdf 

Krapp, A. (1999). Interest, motivation and learning: An educational-psychological 

perspective. European Journal of Psychology of Education, 14(1), 23–40. 

https://doi.org/10.1007/BF03173109 

Lawless, K. A., & Kulikowich, J. M. (2006). Domain knowledge and individual interest: The 

effects of academic level and specialization in statistics and psychology. Contemporary 

Educational Psychology, 31(1), 30–43. https://doi.org/10.1016/j.cedpsych.2005.01.002 

Le Hebel, F., Montpied, P., & Fontanieu, V. (2014). What can influence students’ 

environmental attitudes? Results from a study of 15-year-old students in France. 

International Journal of Environmental & Science Education, 9(3), 329–345. 

Levine, D. S., & Strube, M. J. (2012). Environmental attitudes, knowledge, intentions and 

behaviors among college students. The Journal of Social Psychology, 152(3), 308–326. 

https://doi.org/10.1080/00224545.2011.604363 

Liefländer, A. K., & Bogner, F. X. (2014). The effects of children's age and sex on acquiring 

pro-environmental attitudes through environmental education. The Journal of 

Environmental Education, 45(2), 105–117. https://doi.org/10.1080/00958964.2013.875511 

Lukas, K. E., & Ross, S. R. (2005). Zoo visitor knowledgeand attitudes toward gorillas and 

chimpanzees. The Journal of Environmental Education, 36(4), 33–48. 

Lukas, K. E., & Ross, S. R. (2014). Naturalistic exhibits may be more effective than 

traditional exhibits at improving zoo-visitor attitudes toward African apes. Anthrozoös, 

27(3), 435–455. https://doi.org/10.2752/175303714X14023922797904 

MacDonald, E. (2015). Quantifying the impact of Wellington Zoo's persuasive 

communication campaign on post-visit behavior. Zoo Biology, 34(2), 163–169. 

https://doi.org/10.1002/zoo.21197 

Malamud, R., Broglio, R., Marino, L., Lilienfeld, S. O., & Nobis, N. (2010). Do zoos and 

aquariums promote attitude change in visitors? A critical evaluation of the American zoo 

and aquarium study. Society & Animals, 18(2), 126–138. 

https://doi.org/10.1163/156853010X491980 

Marcinkowski, T., & Reid, A. (2019). Reviews of research on the attitude–behavior 

relationship and their implications for future environmental education research. 

Environmental Education Research, 25(4), 459–471. 

https://doi.org/10.1080/13504622.2019.1634237 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

27 
 

Margulis, S. W., Hoyos, C., & Anderson, M. (2003). Effect of felid activity on zoo visitor 

interest. Zoo Biology, 22(6), 587–599. https://doi.org/10.1002/zoo.10115 

McIntyre, A., & Milfont, T. L. (2015). Who cares? Measuring environmental attitudes. In R. 

Gifford (Ed.), Research methods for environmental psychology (pp. 93–114). Wiley. 

https://doi.org/10.1002/9781119162124.ch6 

Mellish, S., Ryan, J. C., Pearson, E. L., & Tuckey, M. R. (2019). Research methods and 

reporting practices in zoo and aquarium conservation-education evaluation. Conservation 

Biology: The Journal of the Society for Conservation Biology, 33(1), 40–52. 

https://doi.org/10.1111/cobi.13177 

Mellish, S., Pearson, E. L., McLeod, E. M., Tuckey, M. R., & Ryan, J. C. (2019). What goes 

up must come down: an evaluation of a zoo conservation-education program for balloon 

litter on visitor understanding, attitudes, and behaviour. Journal of Sustainable Tourism, 

27(9), 1393–1415. https://doi.org/10.1080/09669582.2019.1625908 

Milfont, T. L., & Duckitt, J. (2004). The structure of environmental attitudes: A first- and 

second-order confirmatory factor analysis. Journal of Environmental Psychology, 24(3), 

289–303. https://doi.org/10.1016/j.jenvp.2004.09.001 

Milfont, T. L., & Duckitt, J. (2010). The environmental attitudes inventory: A valid and 

reliable measure to assess the structure of environmental attitudes. Journal of 

Environmental Psychology, 30(1), 80–94. https://doi.org/10.1016/j.jenvp.2009.09.001 

Miller, L. J., Zeigler-Hill, V., Mellen, J., Koeppel, J., Greer, T., & Kuczaj, S. (2013). Dolphin 

shows and interaction programs: Benefits for conservation education? Zoo Biology, 32(1), 

45–53. https://doi.org/10.1002/zoo.21016 

Moss, A., & Esson, M. (2010). Visitor interest in zoo animals and the implications for 

collection planning and zoo education programmes. Zoo Biology, 29(6), 715–731. 

https://doi.org/10.1002/zoo.20316 

Moss, A., & Esson, M. (2013). The educational claims of zoos: Where do we go from here? 

Zoo Biology, 32(1), 13–18. https://doi.org/10.1002/zoo.21025 

Moss, A., Jensen, E., & Gusset, M. (2015). Evaluating the contribution of zoos and aquariums 

to Aichi Biodiversity Target 1. Conservation Biology: The Journal of the Society for 

Conservation Biology, 29(2), 537–544. https://doi.org/10.1111/cobi.12383 

Moss, A., Jensen, E., & Gusset, M. (2017). Impact of a global biodiversity education 

campaign on zoo and aquarium visitors. Frontiers in Ecology and the Environment, 15(5), 

243–247. https://doi.org/10.1002/fee.1493 

Oerke, B., & Bogner, F. X. (2010). Gender, age and subject matter: Impact on teachers' 

ecological values. The Environmentalist, 30(2), 111–122. https://doi.org/10.1007/s10669-

009-9250-4 

Park, A., Clery, E., Curtice, J., Phillips, M., & Utting, D. (2012). British social attitudes 28: 

2011-2012 Edition. Sage.  

Patrick, P. G., Matthews, C. E., Ayers, D. F., & Tunnicliffe, S. D. (2007). Conservation and 

education: Prominent themes in zoo mission statements. The Journal of Environmental 

Education, 38(3), 53–60. https://doi.org/10.3200/JOEE.38.3.53-60 

Pavitt, B., & Moss, A. (2019). Assessing the effect of zoo exhibit design on visitor 

engagement and attitudes towards conservation. Journal of Zoo and Aquarium Research, 

7(4). https://doi.org/10.19227/jzar.v7i4.422 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

28 
 

Pawek, C. (2009). Schülerlabore als interessefördernde außerschulische Lernumgebungen für 

Schülerinnen und Schüler aus der Mittel-und Oberstufe: Doctoral dissertation. Christian-

Albrechts Universität.  

Pearson, E. L., Lowry, R., Dorrian, J., & Litchfield, C. A. (2014). Evaluating the conservation 

impact of an innovative zoo-based educational campaign: 'don't Palm Us Off' for orang-

utan conservation. Zoo Biology, 33(3), 184–196. https://doi.org/10.1002/zoo.21120 

Pooley, J. A., & O’Connor, M. (2000). Environmental education and attitudes. Environment 

and Behavior, 32(5), 711–723. https://doi.org/10.1177/0013916500325007 

Prenzel, M. (1992). Selective persistence of interest. In K. A. Renninger, S. Hidi, & A. Krapp 

(Eds.), The role of interest in learning and development (pp. 71–98). Lawrence Erlbaum 

Associates. 

Rabb, G. B. (1994). The changing roles of zoological parks in conserving biological diversity. 

American Zoologist, 34(1), 159–164. https://www.jstor.org/stable/3883826 

Rabb, G. B. (2004). The evolution of zoos from menageries to centers of conservation and 

caring. Curator: The Museum Journal, 47(3), 237–246. https://doi.org/10.1111/j.2151-

6952.2004.tb00121.x 

Randler, C., Kummer, B., & Wilhelm, C. (2012). Adolescent learning in the zoo: Embedding 

a non-formal learning environment to teach formal aspects of vertebrate biology. Journal 

of Science Education and Technology, 21(3), 384–391. https://doi.org/10.1007/s10956-

011-9331-2 

Roe, K., McConney, A., & Mansfield, C. F. (2014). The role of zoos in modern society - A 

comparison of zoos' reported priorities and what visitors believe they should be. 

Anthrozoös, 27(4), 529–541. https://doi.org/10.2752/089279314X14072268687808 

Sarigöllü, E. (2009). A cross-country exploration of environmental attitudes. Environment 

and Behavior, 41(3), 365–386. https://doi.org/10.1177/0013916507313920 

Sattler, S., & Bogner, F. X. (2017). Short- and long-term outreach at the zoo: cognitive 

learning about marine ecological and conservational issues. Environmental Education 

Research, 23(2), 252–268. https://doi.org/10.1080/13504622.2016.1144173 

Schiefele, U. (1991). Interest, learning, and motivation. Educational Psychologist, 26(3-4), 

299–323. https://doi.org/10.1080/00461520.1991.9653136 

Schiefele, U. (1992). Topic interest and levels of text comprehension. In K. A. Renninger, S. 

Hidi, & A. Krapp (Eds.), The role of interest in learning and development (pp. 151–182). 

Lawrence Erlbaum Associates. 

Schiefele, U. (2012). Interests and Learning. In N. M. Seel (Ed.), Springer reference. 

Encyclopedia of the sciences of learning: With 68 tables (pp. 1623–1626). Springer. 

https://doi.org/10.1007/978-1-4419-1428-6_351 

Schiefele, U., & Schaffner, E. (2015). Motivation. In E. Wild & J. Möller (Eds.), Springer-

Lehrbuch. Pädagogische Psychologie (2nd ed., pp. 153–175). Springer. 

https://doi.org/10.1007/978-3-642-41291-2_7 

Schmitz, G. L., & Da Rocha, J. (2018). Environmental education program as a tool to 

improve children’s environmental attitudes and knowledge. Education, 8(2), 15–20. 

Schultz, P. W. (2002). Environmental attitudes and behaviors across cultures. Online 

Readings in Psychology and Culture, 8(1). https://doi.org/10.9707/2307-0919.1070 



The Version of Record of this manuscript has been published and is available in Environmental 

Education Research (June 4th 2021) https://www.tandfonline.com/10.1080/13504622.2021.1927993 

29 
 

Schultz, P. W., Shriver, C., Tabanico, J. J., & Khazian, A. M. (2004). Implicit connections 

with nature. Journal of Environmental Psychology, 24(1), 31–42. 

https://doi.org/10.1016/S0272-4944(03)00022-7 

Schultz, P. W., & Zelezny, L. (1999). Values as predictors of environmental attitudes: 

Evidence for consistency across 14 countries. Journal of Environmental Psychology, 19(3), 

255–265. https://doi.org/10.1006/jevp.1999.0129 

Schwartz, S. H., & Bilsky, W. (1987). Toward a universal psychological structure of human 

values. Journal of Personality and Social Psychology, 53(3), 550–562. 

https://doi.org/10.1037/0022-3514.53.3.550 

Seybold, B., Braunbeck, T., & Randler, C. (2014). Primate conservation - An evaluation of 

two different educational programs in Germany. International Journal of Science and 

Mathematics Education, 12(2), 285–305. https://doi.org/10.1007/s10763-013-9405-0 

Sponarski, C. C., Vaske, J. J., Bath, A. J., & Loeffler, T. A. (2016). Changing attitudes and 

emotions toward coyotes with experiential education. The Journal of Environmental 

Education, 47(4), 296–306. https://doi.org/10.1080/00958964.2016.1158142 

Steg, L., & Groot, J. de. (2012). Environmental values. In S. Clayton (Ed.), The Oxford 

Handbook of Environmental and Conservation Psychology (pp. 81–92). Oxford University 

Press. 

Stern, P. C. (2000). New environmental theories: Toward a coherent theory of 

environmentally significant behavior. Journal of Social Issues, 56(3), 407–424. 

https://doi.org/10.1111/0022-4537.00175 

Taber, K. S. (2018). The use of cronbach’s alpha when developing and reporting research 

instruments in science education. Research in Science Education, 48(6), 1273–1296. 

https://doi.org/10.1007/s11165-016-9602-2 

Tarrant, M. A., & Cordell, H. K. (1997). The effect of respondent characteristics on general 

environmental attitude-behavior correspondence. Environment and Behavior, 29(5), 618–

637. https://doi.org/10.1177/0013916597295002 

Uitto, A., & Saloranta, S. (2010). The relationship between secondary school students’ 

environmental and human values, attitudes, interests and motivations. Procedia - Social 

and Behavioral Sciences, 9, 1866–1872. https://doi.org/10.1016/j.sbspro.2010.12.415 

Wagner, K., Chessler, M., York, P., & Raynor, J. (2009). Development and implementation of 

an evaluation strategy for measuring conservation outcomes. Zoo Biology, 28(5), 473–487. 

https://doi.org/10.1002/zoo.20270 

Wiernik, B., Ones, D., & Dilchert, S. (2013). Age and environmental sustainability: A meta-

analysis. Journal of Managerial Psychology (Journal of Managerial Psychology), 28(7/8), 

826–856. https://doi.org/10.1108/JMP-07-2013-0221 

The World Bank. (2020). World Bank Country and Lending Groups. 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-

and-lending-groups 

Yalowitz, S. S. (2004). Evaluating visitor conservation research at the Monterey bay 

aquarium. Curator: The Museum Journal, 47(3), 283–298. https://doi.org/10.1111/j.2151-

6952.2004.tb00126.x 

  



 

30 
 

Appendix 
Table A1: Results of the pairwise comparison of attitudes towards species conservation between the different countries. 

 

 Significant values Significant values with Bonferroni 

correction 

Effect size (r) 

Great Britain - France p = 0.521 p = 1.000 - 

Great Britain - Lithuania p < 0.001 p < 0.001 r = 0.155 

Great Britain - Greece p < 0.001 p < 0.001 r = 0.183 

Great Britain - Armenia p < 0.001 p < 0.001 r = 0.192 

Great Britain - Bulgaria p < 0.001 p < 0.001 r = 0.256 

Great Britain - Germany p < 0.001 p < 0.001 r = 0.271 

France - Lithuania p = 0.022 p = 0.470 - 

France - Greece p = 0.006 p = 0.129 - 

France - Armenia p = 0.004 p = 0.079 - 

France - Bulgaria p < 0.001 p < 0.001 r = 0.174 

France - Germany p < 0.001 p < 0.001 r = 0.152 

Lithuania - Greece p = 0.351 p = 1.000 - 

Lithuania - Armenia p = 0.242 p = 1.000 - 

Lithuania - Bulgaria p = 0.002 p = 0.033 r = 0.104 

Lithuania - Germany p < 0.001 p < 0.001 r = 0.208 

Greece - Armenia p = 0.826 p = 1.000 - 

Greece - Bulgaria p = 0.118 p = 1.000 - 

Greece - Germany p < 0.001 p = 0.006 r = 0.089 

Armenia - Bulgaria p = 0.203 p = 1.000 - 

Armenia - Germany p = 0.001 p = 0.023 r = 0.81 

Bulgaria - Germany p = 0.006 p = 0.132 - 
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Table A2: Mean value and standard deviation (SD) of the attitudes towards species conservation of the different countries 

Country Mean value ± SD 

Armenia 4.19 ± 0.91 

Bulgaria  4.39 ± 0.67 

France 4.18 ± 0.53 

Germany 4.49 ± 0.60 

Great Britain 3.92 ± 0.93 

Greece 4.28 ± 0.77 

Lithuania 4.29 ± 0.63 
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Figure A1: Comparison of attitudes toward species conservation among the countries tested. The significances and effect sizes between the 

individual countries are shown in Table A1. 

 

 


