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Abstract

Negative feelings towards 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, Costa Rica and Ukraine towards invertebrates. The sample of the
study comprised a total of 228 school children (grade 6); 50 Costa Rican, 91 German and
87 Ukrainian students. 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 between 13 bipolar adjective pairs that focused on the
perceived value of animals and the emotions towards them. Only 2 of the 13 bipolar
adjective pairs showed significant differences. German and Costa Rican students rated
the invertebrates generally less weird in comparison with the Ukrainian school children.
Furthermore Costa Rican students rated the invertebrates most precious.

1. Introduction

Research indicates that children may be more and more separated from nature and
have a low level of taxonomic literacy (Frobel and Schlumprecht, 2014 [1]; Louv, 2005
[2]; Niitzel, 2009 [3]). Furthermore, several studies have clearly shown that when asking
children to list the animal-species they know, these children primarily talk about exotic
animals, respectively animals that are not found in their own environment (Lock, 1995
[4]). In addition they mainly mention remarkable and extraordinary vertebrates,
especially mammals, whereas small animals (invertebrates and insects) are hardly ever
listed (Drissner et al., 2013 [5]; Kellert, 1993 [6]; Patrick et al., 2013 [7]; Snaddon et al.,
2008 [8]). Reasons for the frequent mentioning of mammals could be that: mammals are
usually larger and more often mentioned in the media, whereas the behaviour and the
appearance of invertebrates seem to be strange and not typical for human beings
(Lindemann-Matthies, 2006 [9]; Patrick et al. 2013 [7]; Piper, 2014 [10]). Two facts are
disturbing: Children sometimes are not even sure if invertebrates are animals (Patrick et
al., 2013 [7]) and secondly only every third student in a German study has ever touched
and handled a beetle or a butterfly (Niitzel, 2009 [3]). Worse still, the small animals are
often associated with negative emotions. Feelings of disgust and abhorrence towards
small animals pose a genuine obstacle for an effective ecological education (Bixler et al.,
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1999 [11]; Winkel, 1995 [12]). Internationally, animal-
species could be categorised as fear-irrelevant, fear-relevant
and disgust-relevant species (Davey et al., 1998 [13]).

One should keep in mind that the majority of these
invertebrates are harmless and essential for our ecological
system. Moreover, many of them are rare and classified as
endangered species (Bixler et al., 1999 [11]; Wagler and
Wagler, 2011 [14]; Wilson, 1987 [15]). The extinction of
species has been dramatically accelerating, and it is difficult
to predict the outcome (Rockstrom et al., 2007 [16]). 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 for example (Heywood, 1995
[17]; Weilbacher, 1993 [18]). Because all children are aware
of them, animals have a special importance in creating a
consciousness for the value and importance of the
environment (Patrick et al., 2013 [7]). Furthermore we can
only miss a species if we have had some kind of attachment
to it (Fawcett, 2002 [19]; Lindemann-Matthies, 2002 [20];
Weilbacher, 1993 [18]). Scientists point to the danger that
certain animal-species could disappear from people‘s
consciousness before they are actually physically endangered
(Fawecett, 2002 [19]). Therefore, one should take every
opportunity to make school children aware of invertebrates
and further to raise their interest in them.

The lack of awareness and dislike of invertebrates seem to
be culturally universal, being evident in different countries
and continents (Davey et al., 1998 [13]; Patrick et al., 2013
[7]). We therefore investigated reasons for this phenomenon
by comparing the attitudes towards invertebrates among
school children in Germany, Costa Rica and Ukraine.

2. Methods

The sample comprised 228 school children (grade 6); 50
Costa Rican students, 91 German students and 87 Ukrainian
students.

Attitudes towards small animals such as beetles, wood lice,
centipedes or spiders were assessed applying 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 between 13 bipolar adjective
pairs that focused on the perceived value of the animals and
the emotions towards them (e.g. fear and disgust). See
questionnaire Table 1.

Table 1. Semantic differential to assess the attitudes towards small animals
such as beetles, wood lice, centipedes or spiders.

morbid natural
repulsive appealing
uncool cool

dull funny
weird harmless
worthless precious
3. Results

Country-specific differences were analysed. Only 2 of the
13 bipolar adjective pairs showed significant differences:
weird - harmless and worthless — precious. German and
Costa Rican students rated the invertebrates generally more
harmless in comparison with the Ukrainian school children.
Furthermore Costa Rican students rated the invertebrates
more precious in comparison with German and Ukrainian
students. The results are presented in Table 2 and 3.

Table 2. Means and p-values for adjective pair weird — harmless, countries
considered separately.

Bonferroni Test; adjective pair: weird - harmless

1 2 3

5,31 4,95 4,16
1 Costa Rica (N = 50) 0,948 0,006
2 Germany (N =91) 0,948 0,033
3 Ukraine (N = 87) 0,006 0,033

Table 3. Means and p-values for adjective pair worthless - precious;
countries considered separately.

Bonferroni Test; adjective pair: worthless - precious

1 2 3

6,02 4,85 4,87
1 Costa Rica (N = 50) 0,002 0,003
2 Germany (N=91) 0,002 1,000
3 Ukraine (N = 87) 0,003 1,000

1 2 3 4 5 6 7

boring fascinating
dangerous safe
useless valuable
disgusting cute
uninteresting interesting
unnecessary necessary

bad good

4. Discussion and Conclusion

Costa Rican, German and Ukrainian students differ in their
attitudes towards invertebrates in only 2 of 13 bipolar
adjective pairs. This seems to be surprising considering that
the students grew up in different cultures and on different
continents. More differences could have been expected.

Although such invertebrates like scorpions or tarantulas are
species of the natural environment in Costa Rica, Costa Rican
school students view invertebrates generally as less weird and
more precious in comparison with their German and Ukrainian
peers. But why have the German and the Ukrainian students
such low attitudes regarding these adjectives? If most
invertebrates pose no danger in Germany and Ukraine, why are
they even less appreciated than in countries like Costa Rica
where they really could be dangerous? This lack of appreciation
for invertebrates is a phenomenon found in many other countries
where most invertebrates in nature are not only harmless but
also very important for our ecological systems (Davey et al.,
1998 [13]; Patrick et al., 2013 [7]). Normally, experiential
learning such as excursions, learning outside of the classroom in
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natural habitats, the involvement of emotions and the direct
contact with animals in their environment can help children
develop a healthy attitude towards small animals (Barker et al.,
2002 [21]; Chawla, 1998 [22]; Fawcett, 2002 [19]; Haan, 2005
[23]; Haase, 2003 [24]; Lindemann-Matthies, 2006 [9]; Lock,
1998 [25]; Yore and Boyer, 1997 [26]).

Studies of Drissner et al. (2008 [27]; 2010 [28]; 2011 [29])
indicated that it is indeed possible to change students’
awareness, attitude and emotions towards invertebrates.
Furthermore the studies by Drissner et al. (2008 [27]; 2010
[28]; 2011 [29]) also illustrate the importance of learning
outside of school. The students who encountered small animals
in their natural habitat demonstrated better knowledge of and
more positive emotions towards the animals. For some of the
students, this was true still five years after the visit of the
outside learning forum. Furthermore, students showed a
significant improvement on nine out of 13 bipolar adjective
pairs (same questionnaire as in the present study).

It could be valuable and worthwhile to compare the different
curricula from Costa Rica, Germany and the Ukraine in order to
explain the different attitudes towards invertebrates which were
found in this study. On the one hand the Costa Rican curriculum
mentions explicitly that invertebrates are carriers of diseases and
gives instructions on how to handle so-called dangerous species.
On the other hand the same curriculum places immense
importance on the value of the Costa Rican nature and its
biodiversity and explains clearly that human beings are a part of
nature. Excursions are explicitly postulated. In contrast, German
and Ukrainian curricula do not much emphasize biodiversity and
invertebrates. The students of these two countries do not have
many opportunities for learning outside the classroom, for
example on excursions. These different curricula might well
support scientific studies on the importance of excursions and
encounters with invertebrates in natural habitats. They also help
to explain the different attitudes of the Costa Rican, German and
Ukrainian students.

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) [30] call for efforts to
emphasize small animals and their significance for the
environment. As pedagogical approaches and curricula are
created the just mentioned ideas should be considered.

Acknowledgements

We wish to express our thanks to Annika Lange and Edwin
C. Vargas, our counterparts from Costa Rica.

We are also grateful to the teachers and students who took
part in the evaluation.

References

[1] Frobel, D. und Schlumprecht, D. (2014). Erosion der
Artenkenner. Niirnberg: BUND Naturschutz in Bayern e. V.

(2]

(3]

(4]

(3]

(6]

(7]

[10]

[11]

[12]

[13]

[14]

Louv, R. (2005). Last child in the woods: Saving our children
from nature-deficit disorder. Chapel Hill, NC: Algonquin
Books.

Niitzel, R. (2009). Artenkenntnis mangelhaft. Wer schiitzt in
Zukunft die Natur? BN-Magazin Natur + Umwelt, 4.

Lock, R. (1995). Biology and the environment — A changing
perspective? Or “there’s wolves in them there woods!”
Journal of Biological Education, 29: 3-4.

Drissner, J., Haase, H.-M., Wittig, S., & Hille, K. (2013).
Short-term environmental education: long-term effectiveness?
Journal of Biological Education, DOI:
10.1080/00219266.2013.799079.

Kellert, S. R. (1993). Values and perceptions of invertebrates.
Conservation Biology, T: 845-855.

Patrick, P., Byrne, J., Tunnicliffe, S. D., Asunta, T., Carvalho,
G., Hava-Nuutinen, S., Sigurjonsdottir, H., Oskarsdottir, G.
and Tracana, R. B. (2013). Students (ages 6, 10, and 15 years)
in six countries knowledge of animals. NORDINA, Vol. 9 (1):
18-32.

Snaddon, J. L., Turner, E. C. and Foster, W. A. (2008).
Children’s perceptions of rainforest biodiversity: Which
animals have the lions’s share of environmental awareness?
PLoS ONE, 3/7, €2579: 1-5.

Lindemann-Matthies, P. (2006). Investigating nature on the
way to school: Responses to an educational programme by
teachers and their pupils. International Journal of Science
Education, 28 (8): 895-918.

Piper, R. (2014): Unbekannter Planet: Die erstaunliche
Vielfalt unsere Tierwelt. Theiss-Verlag.

Bixler, R. D., Floyd, M. F. and Myron, F. (1999). Hands on or
hands off? Disgust sensitivity and preference for
Environmental Education activities. The Journal of
Environmental Education, 30: 4-11.

Winkel, G. (1995). Umwelt und Bildung: Denk- und
Praxisanregungen fiir eine ganzheitliche Natur- und
Umwelterziehung.  Kallmeyersche  Verlagsbuchhandlung:
Seelze.

Davey, G. C. L., Mc Donald, A. S., Hirisave, U., Prabhu, G.
G., Iwawaki, S., Jim, C. 1., Merckelbach, H., Jong de, P. J.,
Leung, P. W. L., Reimann, B. C. (1998). A cross-cultural study
of animal fears, Behaviour Research And Therapy 36: 735-
750.

Wagler, R. and Wagler, A. (2011). Arthropods: Attitude and
incorporation in preservice elementary teachers. International
Journal of Environmental & Science Education, 6 (3): 229-
250.

Wilson, E. (1987). Little things that run the world.
Conservation Biology, 1: 344-346.

Rockstrom, J., Steffen, W., Noone, K., Persson, A., Chapin, F.
S., Lambin, E. F., Lenton, T. M., Scheffer, M., Folke, C.,
Schellnhuber, H. J., Nykvist, B., de Wit, C. A., Hughes, T,
van der Leeuw, S., Rodhe, H., Sorlin, S., Snyder, P. K.,
Costanza, R., Svedin, U., Falkenmark, M., Karlberg, L.,
Corell, R. W., Fabry, V. J., Hansen, J., Walker, B., Liverman,
D., Richardson, K., Crutzen, P. and Foley, J. A. (2009). A safe
operating space for humanity. Nature, 461: 472-475.



[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Jiirgen Drissner et al.: Attitudes of School Children in Germany, Costa Rica and Ukraine
Towards Invertebrates - A Comparison

Heywood, V. H. (1995). Global biodiversity assessment.
Cambridge: Cambridge University Press.

Weilbacher, M. (1993). The renaissance of the naturalist. The
Journal of Environmental Education, 25: 4-7.

Fawcett, L. (2002). Children’s wild animal stories:
questioning inter-species bonds. Canadian Journal of
Environmental Education, 7 (2): 125-139.

Lindemann-Matthies, P. (2002). The influence of an
educational programme on children’s perception of
biodiversity. The Journal of Environmental Education, 33: 22-
31.

Barker, S., Slingsby, D. and Tilling, S. (2002). Ecological
fieldwork: Is there a problem? Environmental Education, 71:
9-10.

Chawla, L. (1998). Significant life experiences revisited: a
review of research on sources of Environmental Sensitivity.
Journal of Environmental Education, 29: 11-23.

Haan, G. de (2005). Vorwort. In J. Kandeler, Kinder lernen
Umwelt schiitzen, Handbuch fiir Umweltpddagogik in
Kindergarten und Grundschule. Berlin: Natur und Umwelt.

Haase, H.-M. (2003). Worldrangers: Ein pédagogischer

[25]

[26]

[27]

[28]

[29]

[30]

Beitrag fiir eine nachhaltige Entwicklung. Hintergriinde und
Praxisvorschldge flir eine zeitgemidBle Umweltbildung.
Hamburg: Dr. Kovac.

Lock, R. (1998). Fieldwork in the life sciences. International
Journal of Science Education, 20: 633-642.

Yore, L. B. and Boyer, S. (1997). College students” attitudes
towards living organisms: The influence of experience &
knowledge. The American Biology Teacher, 59: 558-563.

Drissner, J., Hille, K., Debatin, S. and Haase, H.-M. (2008).
Das Griine Klassenzimmer im Botanischen Garten der
Universitit Ulm — eine Wirkungsanalyse. Diskurs Kindheits-
und Jugendforschung, 2: 209-218.

Drissner, J., Haase, H.-M. and Hille, K. (2010). Short-term
Environmental Education - Does it work? -An evaluation of
the "Green Classroom". Journal of Biological Education, 44
(4): 149-155.

Drissner, J.; Haase, H. - M; Nikolajek, M. and Hille, K.
(2011). Environmental Education in a 'Green Classroom'.
Resonance (February 2011): S. 180-186.

Snaddon, J. L. and Turner, E. C. (2007). A child’s eye view of
the insect world: perceptions of insect diversity.
Environmental Conservation, 34: 33-35.



