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Abstract: Negative feelings and an insufficient awareness of invertebrates seem to be culturally universal and
can be found in different countries and continents. To better understand the underlying mechanisms we want to
compare the attitudes of school children in Germany and Costa Rica towards invertebrates. The sample of the
study comprised a total of 271 school children (grade 4, 5 and 6); 134 Costa Rican students (61 girls, 73 boys)
and 137 German students (53 girls, 84 boys). Attitudes towards small animals such as beetles, wood lice,
centipedes or spiders were assessed with the help of a semantic differential. Altogether students marked their
choices for 13 bipolar adjective pairs that focused on the perceived value of animals and the emotions towards
them. Only 3 of the 13 bipolar adjective pairs showed significant differences. Although Costa Rican
schoolchildren rated invertebrates more dangerous than German schoolchildren, especially the Costa Rican boys
rated the invertebrates more interesting and more precious in comparison with the German students.
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1. Introduction

When children are asked to list the animal-species they know, they generally talk about animals that are not
found in their own environment (Lock, 1995). Vertebrates which seem to be more remarkable and extraordinary are
mentioned, whereas small animals (invertebrates and insects) are hardly ever discussed (Kellert, 1993; Snaddon et
al., 2008). Worse still, the small animals that do get mentioned are associated with feelings of disgust and
abhorrence. Negative emotions towards small animals pose a genuine obstacle for an effective ecological education
(Bixler et al., 1999) or education in sustainable development. It should be noted that the majority of these
invertebrates are harmless and that invertebrates are essential for our ecological system. Moreover, many of them are
classified as endangered species or on the brink of extinction (Bixler et al., 1999; Wagler and Wagler, 2011,
Wilson, 1987). The extinction of species has been dramatically accelerating, and it is difficult to predict the outcome
(Rockstrom et al., 2009). If children are not familiar with the animals they encounter in their own natural
environment, they will find it difficult to address issues of biodiversity and ecological problems (Heywood, 1995;
Weilbacher, 1993). Furthermore we can only miss a species if we have had some kind of attachment to it (Fawcett,
2002; Lindemann-Matthies, 2002; Weilbacher, 1993). Values and feelings cannot develop without knowledge.
Taking or avoiding action, caring for something and adopting a gentle approach are inspired by feelings that come
from within — from the heart, so to speak (Winkel, 1995). Therefore one should take every chance to raise interest in
and to instil awareness of invertebrates, eradicating any negative emotions such as disgust along the way.

The above mentioned feelings and the insufficient awareness of invertebrates seem to be cultural universals,
being found in different countries and continents (Davey et al., 1998; Patrick et al., 2013). That’s why we want to
find out what causes this phenomenon and compare in this study the attitudes towards invertebrates among school
children in Germany and Costa Rica.

2. Methods

The sample comprised 271 school children (grade 4, 5 and 6); 134 Costa Rican students (61 girls, 73 boys) and
137 German students (53 girls, 84 boys).

Attitudes towards small animals such as beetles, wood lice, centipedes or spiders were assessed with the help of
a semantic differential. Students were asked to mark a scale between two bipolar adjectives (for example: “Boring -
Fascinating”, “Useless - Valuable” or “Disgusting - Cute”). Altogether students indicated their choice for 13 bipolar
adjective pairs that focused on the perceived value of animals and the emotions towards them (e.g. fear and disgust).
See questionnaire Table 1.
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Table-1. Semantic differential to assess the attitudes towards small animals such as beetles, wood lice, centipedes or spiders

1 2 3 4 5 6 7
boring fascinating
dangerous safe
useless valuable
disgusting cute
uninteresting interesting
unnecessary necessary
bad good
morbid natural
repulsive appealing
uncool cool
dull funny
weird harmless
worthless precious

3. Results

Gender-specific and country-specific differences were analysed. Only 3 of the 13 bipolar adjective pairs showed
significant differences: dangerous — safe, uninteresting — interesting and worthless — precious. German students rated
the invertebrates generally safer in comparison with the Costa Rican school children. Costa Rican boys rated the
invertebrates more precious in comparison with German boys and girls. Furthermore the Costa Rican boys rated the
small animals more interesting than the German girls. The results are presented in Table 2, 3 and 4.

Table-2. Means and p-values for adjective pair dangerous — safe; gender and countries considered separately.

Bonferroni Test; adjective pair: dangerous - safe
1 2 3 4
41 4,5 55 5,2
1 girls Costa Rica (N =61) 1,000 0,000 0,005
2 boys Costa Rica (N = 73) 1,000 0,015 0,180
3 girls Germany (N = 53) 0,000 0,015 1,000
4 boys Germany(N = 84) 0,005 0,180 1,000

Table-3. Means and p-values for adjective pair uninteresting — interesting; gender and countries considered separately.

Bonferroni Test; adjective pair: uninteresting - interesting
1 2 3 4
54 5,5 4,5 5,0
1 girls Costa Rica (N = 61) 1,000 (0,122 {1,000
2 boys Costa Rica (N = 73) 1,000 0,028 (0,541
8 girls Germany (N = 53) 0,122 0,028 1,000
4 boys Germany (N = 84) 1,000 0,541 |1,000
Table-4. Means and p-values for adjective pair worthless - precious; gender and countries considered separately.
Bonferroni Test; adjective pair worthless - precious
1 2 3 4
5,6 6,1 4,9 5,3
1 girls Costa Rica (N = 61) 0,717 0,368 1,000
2 boys Costa Rica (N = 73) 0,717 0,003 0,024
3 girls Germany (N = 53) 0,368 0,003 1,000
4 boys Germany (N = 84) 1,000 0,024 |1,000

4. Discussion and Conclusion

Costa Rican and German students differ in their attitudes towards invertebrates in only 3 of 13 bipolar adjective
pairs. This is surprising considering that the students grew up in different cultures and on different continents. More
differences could have been expected.

One of the three differences that were found is easy to explain: Costa Rican school students view invertebrates
generally as less safe. Dangerous invertebrates like scorpions or tarantulas are species of the natural environment in
Costa Rica. Furthermore the Costa Rican curriculum mentions explicitly that invertebrates are carriers of diseases
and gives instructions on how to handle so-called dangerous species. Hence it is no surprise that Costa Rican school
children rated invertebrates as more dangerous. Nevertheless they rated invertebrates more interesting and precious
in comparison with their German peers. This raises the question why the German students have such low attitudes?
If invertebrates pose no danger in Germany, why are they even less appreciated than in countries where they are
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dangerous? This lack of appreciation for invertebrates is a phenomenon not only found in Germany but also in many
other countries where most invertebrates of the natural environment are not only harmless but also very important
for our ecological systems. In order to improve these attitudes and to raise awareness of small animals different
concepts call for hands-on experiential learning through direct contact with animals in their environment, the
involvement of emotions and the aim to shape values in a holistic approach. Normally, experiential learning such as
excursions is suggested as a means for a modern environmental education. Studying nature outside of the classroom
is the most effective and, at the same time, the most pleasurable way to teach children about various species and
biodiversity. This approach should, in fact, be adopted more often (Lindemann-Matthies, 2006). Several scientists
also emphasize the relevance of the active process of learning about diversity in natural habitats (Chawla, 1998;
Haan, 2005; Mayer, 1993). Furthermore, biology lessons can be made more enjoyable by studying living plants and
animals first-hand (Barker et al., 2002; Lock, 1998). Also direct contact with nature helps to enhance ecological
awareness, a positive environmental attitude and a caring approach towards living creatures (Fawcett, 2002; Haase,
2003; Lock, 1998; Yore and Boyer, 1997).

Studies of Drissner et al. (2008; 2010; 2011) indicated that it is possible to change students’ awareness, attitude
and emotions towards invertebrates. Furthermore Drissner et al. (2008; 2010; 2011) could show that learning
outside of school could improve students’ knowledge and emotions towards invertebrates. The students who
encountered small animals in their natural habitat demonstrated better knowledge of and more positive emotions
towards the animals, even though, for some of the students, it had been five years since the visit of the outside
learning forum. Furthermore students showed a significant improvement on nine of 13 bipolar adjective pairs (same
questionnaire as in the present study): more fascinating and valuable, cuter, more interesting and necessary, better,
cooler, more harmless and more precious. The students later reported that they enjoyed learning about small animals
more than before.

Measuring attitudes towards invertebrates with special regard to cross-cultural aspects is very important in light
of the increasingly smaller number of children valuing the animals in their environment, despite the fact that they are
ecologically extremely important. Against this background e.g. Snaddon and Turner (2007) call for efforts to
emphasize small animals and their significance. To search for changes and especially baselines of attitudes towards
invertebrates in different countries could be a sound beginning.
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