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This thesis studied people’s familiarity with and attitudes towards native and exotic species in 

several regions of Argentina, Colombia and China, and investigated the effect of a conservation 

education workshop on perception and appreciation of local plants and animals. A special focus 

was on people’s knowledge about and attitudes towards amphibians, the most threatened group of 

vertebrates.  

In chapter 1 we investigated with the help of a written questionnaire children’s familiarity with 

plants and animals, and the influence of place of residence, sex and age on familiarity and initial 

contact with species. Study participants (n = 1746) were between seven and 18 years old, and 

from 25 urban and 19 rural schools in the province of Mendoza, Argentina. The students were 

able to name a considerable number of species (almost 500 different ones), but were most 

familiar with exotic plants and animals. Initial contact with species occurred mainly in the 

countryside in case of the rural study population, and in zoos or through books in case of the 

urban one. Girls were more familiar with exotic species (from garden work), while boys were 

more familiar with native species (from being in the countryside).  

Exotic species seriously affect local biodiversity in Argentina. In chapter 2 we studied how 

students in San Juan province perceive native and exotic species. With the help of a written 

questionnaire, 865 students (9-17 years old) were asked to name the plant and animal they liked 

most, disliked most, and perceived as most useful, to name local species and describe their uses 

in the region. Students’ preferences and perceptions were strongly directed towards exotic 

domestic species. Consequently, workshops were developed in which students were introduced 

by local ecologists to the diversity of native wild species and their importance for the ecosystem. 

Chapter 3 investigated the impact of a one-day conservation education workshop on knowledge 

about and attitudes towards species of 88 students from Valle Fértil, Argentina. Immediately 

before and after the workshop and one year later, students (aged 12 to 16) had to identify native 

and introduced exotic plant and animal species on flashcards, to point out those species they 

considered most beautiful and useful, and to name adaptations of local species to arid conditions. 

Immediately after the workshop, students’ knowledge about plants and their adaptations was 

strongly increased. One year later, this was still the case for those plant species students had been 

already somewhat familiar with in the pretest. The workshop hardly changed attitudes.  

Among vertebrates, the class of amphibians is especially threatened. In chapter 4 we 

investigated people’s perception and knowledge of toads and frogs in three regions (urban, semi-

rural, and rural) of Southeast China. 672 laypersons (between eight and 80 years old) were 

interviewed with the help of a standardized questionnaire and a picture test. Respondents named 
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a variety of toads and frogs. The ability to name a species and to identify it from a photograph 

was positively correlated. With increasing age, more toads and frogs were named and also 

correctly identified. The urban study population named and identified more species correctly 

than did the rural one, and women identified more species correctly than did men. Overall, toads 

and frogs were thought to be rather beautiful. The more species participants could correctly 

identify, the more they considered them as beautiful. Amphibians were considered as important 

for pest control, medicinal purposes and consumption.  

In chapter 5 we studied people’s knowledge and perception of frogs in both a semi-urban and a 

rural and remote region of Colombia. 565 laypersons (between eight to 80 years old) participated 

in a written questionnaire and a subsequent picture test. Overall, participants had hardly any 

knowledge about local frogs. People in the rural region were far more able to name and correctly 

identify local frogs than people in the semi-urban one. Direct experiences and elders in the 

community were major sources of knowledge about frogs for participants in the rural region, 

whereas electronic media were a main source of knowledge in the semi-urban one. Most study 

participants felt that frogs were of high conservation value, and important for medical and 

ecological purposes.  

We conclude from our results that education is needed in all study regions to foster people’s 

familiarity with and knowledge about local native organisms. Conservation education workshops 

may be effective in the short and long term when they build up on people’s already existing 

knowledge, and especially when they are offered not only once. The results also indicate that 

more knowledge about local species might lead to more positive attitudes towards them and, in 

turn, to an appreciation of their value and willingness to conserve them.  
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Diese Dissertation untersuchte in verschiedenen Regionen Argentiniens, Kolumbiens und 

Chinas, wie vertraut Menschen mit einheimischen und exotischen Arten sind, welche 

Einstellungen sie ihnen gegenüber haben und wie sich ein kurzer Naturschutz-Workshop auf die 

Wahrnehmung und Wertschätzung einheimischer Pflanzen und Tiere auswirkt. Ein besonderer 

Schwerpunkt lag auf dem Wissen über und den Einstellungen zu Amphibien, der derzeit am 

stärksten bedrohten Klasse der Wirbeltiere. 

Kapitel 1 untersuchte mit Hilfe einer schriftlichen Befragung das Wissen von Schülerinnen und 

Schülern über Pflanzen und Tiere sowie den Einfluss von Wohnort, Geschlecht und Alter auf die 

Vertrautheit und den Erstkontakt mit verschiedenen Arten. Die insgesamt 1746 Befragten waren 

zwischen sieben und 18 Jahre alt und kamen aus 25 städtischen und 19 ländlichen Schulen in der 

argentinischen Provinz Mendoza. Die Schülerinnen und Schüler konnten fast 500 verschiedene 

Arten nennen, waren aber vor allem mit exotischen Pflanzen und Tieren vertraut. Der 

Erstkontakt mit Arten erfolgte auf dem Land hauptsächlich in der Natur und in der Stadt in Zoos 

oder durch Bücher. Mädchen kannten sich besser mit exotischen Arten (durch Gartenarbeit) und 

Jungen besser mit einheimischen Arten (durch direkte Begegnungen in der Natur) aus. 

Exotische Arten haben grosse Auswirkungen auf die lokale Biodiversität in Argentinien. Kapitel 

2 beschäftigte sich deshalb mit der Wahrnehmung und Wertschätzung einheimischer und 

exotischer Arten durch Schülerinnen und Schüler (n = 865) in der argentinischen Provinz San 

Juan. Die befragten Kinder und Jugendlichen waren zwischen neun und 17 Jahre alt. Sie wurden 

gebeten, eine Pflanzen- und Tierart zu benennen, die sie jeweils am meisten schätzen, am 

wenigsten schätzen, für besonders nützlich halten. Sie wurden ausserdem gebeten, regionale 

Arten zu nennen und ihre Nutzung in der Region zu beschreiben. Es zeigte sich, dass 

Wahrnehmung und Vorlieben stark auf exotische Nutzpflanzen und Nutztiere ausgerichtet 

waren. Deshalb wurden Workshops entwickelt, in denen Schulkinder durch ortsansässige 

Ökologinnen und Ökologen an die Vielfalt einheimischer Wildarten und deren Bedeutung für 

das Ökosystem herangeführt wurden. 

Kapitel 3 untersuchte die Auswirkungen eines eintägigen Naturschutz-Workshops auf das 

artenkundliche Wissen und die Einstellungen zu verschiedenen Arten von 88 Schulkindern aus 

dem Valle Fértil, Argentinien. Unmittelbar vor und nach dem Workshop sowie ein Jahr später 

mussten die Schülerinnen und Schüler, die zwischen zwölf und 16 Jahre alt waren, einheimische 

und exotische Pflanzen- und Tierarten anhand von Bildern identifizieren und angeben, welche 

dieser Arten sie für am schönsten und am nützlichsten erachteten. Zudem sollten sie erläutern, 

wie lokale Arten an Trockenheit angepasst sind. Unmittelbar nach dem Workshop konnten die 
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Schulkinder mehr Pflanzenarten korrekt identifizieren als vorher und sie wussten auch mehr über 

lokale Anpassungen an Trockenheit. Ein Jahr später konnten sie diejenigen Pflanzenarten, mit 

denen sie vor dem Workshop bereits etwas vertraut waren, immer noch korrekt identifizieren. 

Auf die Einstellung zu Arten hatte der Workshop kaum einen Einfluss.   

Unter den Wirbeltieren ist die Klasse der Amphibien besonders gefährdet. In Kapitel 4 wurde in 

Südostchina entlang eines Stadt-Land-Gradienten die Wahrnehmung von Fröschen und Kröten 

durch die Bevölkerung und die Einstellung zu diesen Tieren mit Hilfe einer Befragung und eines 

Phototests untersucht. An der Untersuchung nahmen 672 Personen im Alter zwischen acht und 

80 Jahren teil. Es wurde eine Vielfalt von Fröschen und Kröten genannt, wobei die Nennung und 

tatsächliche Identifikation einer Art positiv miteinander korreliert war. Mit zunehmendem Alter 

der Befragten wurden mehr Frösche und Kröten genannt und auch korrekt identifiziert. Die 

Stadtbevölkerung nannte und identifizierte mehr Arten korrekt als die Landbevölkerung, und 

Frauen identifizierten mehr Arten korrekt als dies Männer taten. Insgesamt wurden Frösche und 

Kröten als recht schön empfunden, wobei der beigemessene ästhetische Wert mit der Kenntnis 

der Tiere anstieg. Amphibien wurde vor allem für die Schädlingsbekämpfung, zum Verzehr und 

zu Heilzwecken als wichtig erachtet. 

Kapitel 5 beschäftigte sich in einer semi-urbanen sowie einer abgelegenen ländlichen Region 

Kolumbiens mit der Wahrnehmung von Fröschen und dem Wissen über Amphibien durch die 

Bevölkerung. An der schriftlichen Befragung und einem darauffolgenden Phototest nahmen 565 

Personen im Alter zwischen acht und 80 Jahren teil. Generell hatten die Befragten kaum 

Kenntnisse über einheimische Frösche, wobei in der ländlichen Region mehr Frösche genannt 

und korrekt identifiziert werden konnten als in der semi-urbanen. Eigene Erfahrungen und ältere 

Gemeindemitglieder wurden in der ländlichen und elektronische Medien in der semi-urbanen 

Region als Hauptquelle des Wissens über Frösche angegeben. Die meisten Teilnehmenden 

schätzten den Naturschutzwert von Fröschen als hoch ein und erachteten sie aus medizinischen 

und ökologischen Gründen für wichtig.  

Die Ergebnisse zeigen, dass in allen untersuchten Regionen Bildung erforderlich ist, um das 

Wissen der Bevölkerung über einheimische Wildpflanzen und Wildtiere zu fördern. 

Naturschutz-Workshops können kurz- und langfristig wirksam sein, wenn sie auf bereits 

vorhandenem Wissen aufbauen und wenn sie nicht nur einmal angeboten werden. Die 

Ergebnisse deuten auch darauf hin, dass mehr Wissen über lokale Arten zu positiveren 

Einstellungen ihnen gegenüber führen kann und in Folge zu mehr Wertschätzung und einer 

Bereitschaft, sich um ihren Schutz zu bemühen.  
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This thesis contributes to a better understanding of people’s familiarity with and attitudes 

towards native and exotic species in two countries of Latin America and in China. The 

introductory chapter reviews the current state of biodiversity decline and, in particular, the 

decline of amphibian populations, provides an overview of people’s perception of and 

knowledge about plants and animals, their attitudes towards nature and certain groups of 

organisms, and outlines the necessity of conservation education. At the end of this chapter, the 

three study areas are briefly introduced, the main aims of the thesis presented and the chapters 

outlined. 

 

Loss of biodiversity 

The loss of biodiversity is a major environmental issue (Vié et al., 2009). The most important 

direct drivers of biodiversity loss are habitat change (such as land use changes, physical 

modification of rivers or water withdrawal from rivers, loss of coral reefs, and damage to sea 

floors due to trawling), climate change, invasive alien species, overexploitation of non-

renewable resources, diseases and pollution (MEA, 2005). The introduction of alien species, for 

instance, directly or indirectly affects biodiversity. Exotic species can predate, introduce 

pathogens, destroy the habitat or outcompete native species (Baillie et al., 2004), affecting local 

diversity and ecosystem functioning (Caughley & Gunn, 1995; Vilá & Weiner, 2004).  

The reduction of biodiversity negatively affects basic ecosystem functions and diminishes the 

potential of ecosystems to effectively provide essential goods and services in a sustainable and 

stable form (Hooper et al., 2005; Balvanera et al., 2006). Studies have demonstrated that 

biodiversity has positive effects on productivity, stability, nutrient cycling and regulation of 

biodiversity itself (Hector et al., 1999; Balvanera et al., 2006; Tilman et al., 2006; Cardinal et al., 

2006; Hector & Bagchi, 2007; Loreau & Mazancourt, 2013). Therefore, the loss of biodiversity 

may contribute to a decrease in human wealth, an increase in food insecurity, a reduced 

resilience to natural disasters and a reduced availability and quality of materials (MEA, 2005, 

Kareiva et al., 2007). The International Convention on Biological Diversity (CBD) identified the 

loss of biodiversity as a major global problem. The CBD established goals to slow down the loss 

of biodiversity which, however, have so far not been reached (Stokstad, 2010).  

Studies of African mammals, birds in agricultural lands, amphibians globally, British butterflies, 

but also Caribbean and IndoPacific corals and commonly harvested fish species show declines in 

populations of the majority of species (MEA, 2005, p. 3). In 2012, about 13% of all bird species, 
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25% of mammals, and 41% of amphibians were threatened with extinction (IUCN, 2013). 

Among vertebrates, the class of amphibians is especially threatened (Stuart et al., 2004, 2008; 

Hof et al., 2011). The loss of amphibians may have direct impacts on ecosystems. While their 

larvae feed on algae and may thus contribute to reduce eutrophication (Ranvestel et al., 2004), 

the imagines predate invertebrates, including the mosquitoes that spread malaria (Greenlees et 

al., 2006). Amphibians are controlling insects and small invertebrate plagues in agricultural 

fields (Altherr et al., 2011) and are an important prey for many species of fish, reptiles, birds and 

mammals (Hecnar & McCloskey, 1997). 

Amphibians are particularly vulnerable to habitat changes as they need both terrestrial and 

aquatic ecosystems to survive (Hamer & McDonnel, 2008; Becker et al., 2009; Hussain & 

Pandit, 2012). Habitat loss, degradation and fragmentation, particularly in tropical regions, are 

the main threats to amphibians, affecting nearly 4,000 species worldwide (Stuart et al., 2004, 

2008). Moreover, pollution and contaminants increase the mortality of amphibians and reduce 

their fertility (Baillie et al., 2004). Due to their permeable skin, amphibians are highly sensitive 

to environmental conditions and can thus serve as bio-indicators for environmental stress (Vitt et 

al., 1990; Lips, 1999; Cohen, 2001; Blaustein, 2003; Collins & Storfer, 2003). An important 

cause for the decline of amphibian populations worldwide is the fungus Batrachochytrium 

dendrobatidis which can drastically affect amphibian populations (Daszak et al., 2003; Gascon et 

al., 2007; Cheng et al., 2011). Within six months, it can cause the extinction of half of the 

populations in a region (Lips et al., 2006; Mendelson III et al., 2006). The fungus is made 

responsible for the decline of 43 amphibian species in Latin-America and 93 species worldwide 

(Lips et al., 2006). In countries such as China, amphibians are also used for medicine (Schlaepfer 

et al., 2005; Gascon et al., 2007; Song et al., 2010) and as food (Baillie et al., 2004; Warkentin et 

al., 2008; Altherr et al., 2011).  

 

Perception of and knowledge about organisms 

Several studies indicate that, at least in Western European countries, knowledge and perception 

of local biodiversity are very limited (Balmford et al., 2002; Lindemann-Matthies, 2002; 

Bebbington, 2005; Lindemann-Matthies & Bose, 2008). When, for instance, in Switzerland more 

than 6000 young people between the age of eight and 18 years were asked about organisms in 

their environment, they could on average name only five plant and six animal species 

(Lindemann-Matthies, 2002). Children are more interested in animals than plants (Flannery, 
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1991; Hershey, 1996; Wandersee & Schussler, 2001) and, as a consequence, know less about 

plants and have more difficulties in naming them than in naming animals (Wandersee & 

Schussler, 1999). Age and gender are found to influence people’s perception and knowledge of 

organisms (Lindemann-Matthies, 2002). Familiarity with plants and animals decreased with age, 

and girls were more aware than boys of organisms and also knew more about them (Kellert, 

1985; Lindemann-Matthies, 2002). 

Studies have shown that people are the more knowledgeable about local wild plants and animals, 

the less developed their country and the more rural the community they live in is (Chipeniuk, 

1995; Chand & Shulka, 2003; Pilgrim et al., 2008). Elders in an Indian community were 

regarded more important for transferring knowledge about biodiversity to younger people than 

formal education (Chand & Shulka, 2003). Nowadays, electronic media such as television and 

the internet may be important information sources about organisms and their diversity (Ballouard 

et al., 2011). However, electronic/video games and television keep children indoors and thus 

reduce their outdoor experiences (McKendrick et al., 2000; Louv, 2006). Frequent outdoor 

experiences and contact to nature strengthen children’s empathic relationship to nature 

(Palmberg & Kuru, 2000) and are essential for a later connection with and care for the 

environment (Chawla, 1998; Bögeholz, 2006). A reduction of outdoor experiences also 

negatively affects children’s environmental knowledge and perception of local species (Dillon et 

al., 2006; Lindemann-Matthies, 2006). As the media especially report about exotic and 

charismatic species, it has been feared that children will prioritize virtual exotic over local 

biodiversity in the future (Ballouard et al., 2011). 

 

Attitudes towards nature and certain groups of organisms 

In 1984, Edward O. Wilson defined Biophilia as the “innate tendency to focus on life and life-

like processes” (Wilson, 1984, p. 1) which includes “the human craving for aesthetic, 

intellectual, cognitive, and even spiritual meaning and satisfaction” (Kellert & Wilson, 1993, p. 

20). Stephen R. Kellert (1976) developed a typology of nine perspectives of nature, in particular 

wildlife, which reflect the human biophilia tendency. He named them as follows: utilitarian, 

naturalistic, ecologistic-scientific, aesthetic, humanistic, moralistic, dominionistic, negativistic, 

and symbolic. These nine perspectives are characterized as follows (overview in Kellert, 1993a, 

pp. 44):  
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- The utilitarian perspective of nature is characterized by a primary interest in the practical 

value of nature and its habitats. It is reflected in the exploitation of nature for food, medicine, 

clothing, tools and other products.  

- The naturalistic perspective of nature can be regarded as the satisfaction derived from direct 

contact with nature. This includes an interest to explore and experience its diversity and 

complexity, and also feelings of fascination and wonder. Naturalistic experiences provide 

feelings of relaxation, calmness and peace of mind, and are achieved through activities such 

as fishing, hunting, or walking through diverse landscapes. 

- The ecologistic-scientific perspective reflects an urge for precise study and systematic 

inquiry of the natural world. While the ecologistic perspective focuses on the environment as 

a system and on interrelationships between species and natural habitats, the scientific 

perspective focuses more on physical attributes and biological functioning of organisms 

(Kellert, 1991).  

- The aesthetic perspective refers to the physical beauty of nature which is among the most 

powerful appeals to humans (Kellert, 1993a). It is characterized by a primary interest in the 

physical attractiveness of a species and the symbolic characteristics of animals. It reflects “a 

human intuitive recognition or reaching for the ideal in nature: its harmony, symmetry, and 

order as a model of human experience and behaviour. The adaptational value of the aesthetic 

experience of nature could further be associated with derivative feelings of tranquillity, peace 

of mind, and a related sense of psychological well-being and self-confidence” (Kellert, 

1993a, p. 50). 

- The humanistic perspective reflects primary interest in and strong affection for individual 

animals such as pets or large wild animals with strong anthropomorphic associations 

(Kellert, 1991). The emotional attachment towards pets is often described even as 'love'. It 

helps to develop and express the emotional capacities for attachment, bonding, intimacy and 

companionship.  

- The moralistic perspective shows concern about the ethical treatment of animals and nature. 

It includes a primary concern for the right and wrong treatment of organisms, with strong 

ethical opposition to presumed overexploitation or cruelty. It includes a spiritual connection 

with and feelings of harmony and order in nature.  

- The dominionistic perspective indicates a primary interest in the mastery and control of 

organisms. The dominionistic value of nature can increase mental and physical strengths 
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through testing different abilities and skills. The domination of nature can generate feelings 

of self-reliance which are otherwise difficult to achieve. 

- The negativistic perspective includes the active avoidance of animals due to dislike or fear. It 

can be either a passive avoidance due to indifference or an active avoidance due to dislike 

and fear of organisms. 

- The symbolic perspective reflects the human use of nature as a means of facilitating 

communication and thought. Common examples are found in stories in which elements of 

the natural world are object of interpretation. 

Several studies have shown that humans like 'loveable animals' such as pets and exotic mammals 

(e.g. Morris & Morris, 1966; Kellert, 1985; Lindemann-Matthies, 2005). Such organisms are 

often furry creatures with large round eyes, flat and expressive faces, and the ability to sit 

upright, to skilfully handle objects with body parts and to interact socially with humans (Morris 

& Morris, 1966; Katcher & Wilkins, 1993). In contrast, humans show aversion to animals such 

as snakes which might be dangerous to them (Morris & Morris, 1965; Shepard, 1997; Davey et 

al., 2003). Davey et al. (1998) categorized animals as fear-relevant, fear-irrelevant and disgust-

relevant. Animals which are considered as pests are often among the group of fear-irrelevant, but 

disgust-relevant species (Kellert, 1993b; Prokop & Tunnicliffe, 2008; Prokop et al., 2009a, 

2009b; Prokop et al., 2010; Prokop & Tunnicliffe, 2010).  

Affection or dislike towards organisms may depend on their symbolic image which, influenced 

by culture and tradition, has been generated over time (Shepard, 1997). Preferences for animals 

are also influenced by their presentation in the mass media and the use of flagship species in 

conservation campaigns (Hershey, 1996). This causes a strong bias towards relatively large, 

charismatic animal species which are most often mammals and birds (Balmford et al., 1996; 

Bonnet et al., 2002; Seddon et al., 2005; Clucas et al., 2008; Trimble & Van Aarde, 2010; 

Nemésio et al., 2013). In consequence, less conspicuous species such as most invertebrates and 

also many vertebrate species, remain unnoticed and in many cases unknown (Clark & May, 

2002; Ballouard et al, 2012). This makes it harder for conservation initiatives which aim to 

protect inconspicuous species (Ehrlich & Pringle, 2008; Ballouard et al., 2011). 

Little is known about people’s attitudes towards amphibians. Carl von Linné described frogs as 

“ugly, disgusting creatures … whose creator failed to try and make more of them” (cited in 

Hofrichter, 2000). Amphibians, and especially frogs and toads, have often a negative image in 

folk tales and are thus being persecuted (Tomažič, 2011a; Ceríaco, 2012). Some studies indicate 
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that frogs and newts are disgusted and feared, although species in both groups are rather 

harmless in Europe (Randler et al., 2005; Pagani et al., 2007; Tomažič, 2011a). In a Slovakian 

study, about 30 percent of pond owners admitted killing amphibians (Prokop & Fančovičová, 

2012). However, pond owners tolerated amphibians more, the more they considered them to be 

important. In Slovenia, public perception of the different groups of amphibians was found to be 

rather negative (Tomažič, 2008). Seventh-graders were found to disgust but not to fear 

amphibians, and to decrease negative feelings towards amphibians with increasing direct 

experiences with them (Tomažič, 2011b). In a Swiss study with school children, amphibians 

were more disliked than insects, birds and mammals (Schlegel & Rupf, 2010).  

 

Conservation education 

The main strategies to conserve biodiversity on Earth are species action plans, the establishment 

of nature reserves, ecosystem restoration, legal regulations of the use of natural resources, and 

control of introduced species (Trombulak et al., 2004; MEA, 2005). Moreover, the dissemination 

of public information and education about local organisms, their ecological importance and the 

consequences of human activities on local biodiversity are seen as an important part of 

conservation strategies (Colton & Alpert, 1998; Trombulak et al., 2004). Conservation education 

programmes are especially needed in countries where ecology and environmental education are 

still not sufficiently implemented into official school curricula (González-Gaudiano, 2007).  

Recently, conservation education programmes have been launched, for instance, in countries of 

Latin America with the aim to sensitize children to the conservation and sustainable management 

of local species and their diversity (e.g. Rozzi et al., 2000; Ruiz-Mallen et al., 2009; Borgerhoff 

Mulder et al., 2009). However, little is known about the outcomes of such programmes on 

children’s familiarity with and attitudes towards biodiversity. A study from Guyana found that 

conservation programmes hardly affected children’s environmental attitudes (Borgerhoff Mulder 

et al., 2009). However, other studies found that conservation activities such as single field trips 

or short visits to informal learning settings can have positive effects on participants’ 

understanding of biodiversity, even in the long term (Falk & Balling, 1982; Bitgood, 1989; 

Lindemann-Matthies & Kamer, 2006; Ballouard et al., 2012).  

 

 



General Introduction 

17 

The study areas 

Studies on the perception of species, its relation to knowledge and how this defines attitudes 

have mostly been conducted in Western European countries and the United States. Hardly 

anything is known about people’s environmental knowledge in other regions of the world. The 

first three chapters of this thesis present data from Argentina, the fourth chapter data from China 

and the fifth chapter data from Colombia. 

In Argentina, studies were carried out in the provinces of Mendoza and San Juan. Both provinces 

are characterized by Monte and Chaco vegetation and a dry desert climate with an annual 

precipitation of 250 mm (Cabrera, 1994; Pereyra, 2000). The Monte and Chaco ecoregions are 

increasingly affected by the intensive exploitation of natural resources, overgrazing by domestic 

livestock, uncontrolled logging and hunting, and the introduction of exotic species (Bucher, 

1987; Ojeda et al. 1998, 2002; Brown et al., 2006; Novillo & Ojeda, 2008). Native plant species 

which were traditionally used by rural people as food, timber, firewood or medicine, are now 

threatened by the cultivation of exotic species such as olives and grapes, and the husbandry of 

introduced livestock such as cows, sheep and goat (Ladio & Lozada, 2009; Vilela et al., 2009). 

The area has been proposed as a priority biome for biodiversity conservation due to high 

numbers of endemic species and the rapid drop in wildlife populations (Ojeda et al., 2002; Vilela 

et al., 2009).  

In China, a study was carried out in the provinces of Jiangxi and Zhejiang which are in the 

southeast of the country and hotspots of biodiversity (Myers et al., 2000; Sodhi et al., 2010). 

Climate conditions are characteristic of the subtropics with an annual average temperature of 

15.1 °C and a mean annual precipitation of about 2000 mm (Bruelheide et al., 2011). In 

mountainous and hilly areas the land is mainly covered by forest plantations with Pinus 

massoniana and Cunninghamia lanceolata or by secondary broad leaf mixed forests, while in the 

valleys farming with rice, corn, legumes and other vegetables is typical (Hu & Yu, 2008; 

Legendre et al., 2009). China is among the most amphibian-rich countries of the world; of the 

more than 300 species of amphibians, 80 are endemic to China (Baillie et al., 2004; Xie et al., 

2004; Chen & Bi, 2007). Amphibian populations in China are mainly threatened by habitat 

fragmentation, alteration and loss, but also by environmental pollution and utilization (Chen & 

Bi, 2007; Gascon et al., 2007; Xie et al., 2007; Warkentin et al., 2008).  

In Colombia, a study was carried out in two regions of the Caldas province, the semi-urban 

region of Pensilvania and the rural region of Florencia. Both regions are situated in the central-
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western parts of the Colombian Andes and are close to a national park. The two regions were 

chosen because they harbor the highest concentration of frogs in Colombia, with up to 52 species 

per ha (PNNC, 2013). About 71% of frog species in the national park are endemic.  

 

Aims and scope of the thesis 

The geographical focus of this thesis fills a gap since the research is done in developing 

countries; Argentina, Colombia and China. The thesis contributes to international research on 

public perception and knowledge of biodiversity (e.g. Balmford et al., 2002; Lindemann-

Matthies, 2002; Bebbington, 2005; Lucherini & Merino, 2008), and provides guidelines for the 

design of effective conservation education programmes. Such programmes are vital tools for the 

protection of biodiversity in countries such as Argentina where local plants and animals are 

strongly affected by the introduction of exotic species. Moreover, they are vital for countries 

such as China and Colombia which are megadiverse, but are currently strongly affected by 

biodiversity loss, especially in amphibian species.  

Conservation education programmes are recently introduced in countries of Latin America, but 

little is known about their outcomes. In a case study in Argentina, the effects of a short 

programme that aims to sensitize children for the conservation and sustainable management of 

native biodiversity were investigated in the short and long term. Hardly anything is known about 

people’s familiarity with and attitudes towards amphibians, the most threatened group of 

vertebrates. In two case studies (China and Colombia) it was thus investigated whether socio-

demographic and cultural factors influence people’s knowledge and perception towards frogs 

and toads. Raising public awareness about amphibians and, more generally, biodiversity decline 

is regarded as an important conservation measure in both countries (Yang & Xu, 2003; Yang et 

al., 2004; Carpenter et al., 2007). 

The main questions of this thesis are: 

(1) How familiar are people with local species, what do they know about them and where does 

their knowledge come from? 

(2) What do people know about the ecology and importance of local organisms? 

(3) Which plants and animals do people like, dislike and perceive as most useful? 

(4) Are perceptions and preferences more directed towards exotic than native species? 
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(5) Does a short conservation education workshop increases children’s ecological knowledge, 

their perception and appreciation of local species, both in the short and long term? 

(6) Do place of living, age, sex, education and origin of taxonomic knowledge influence 

people’s perception of and knowledge about species, and their appreciation of certain plants 

and animals?  

 

Outline of the thesis 

The first two chapters investigate students’ familiarity with native and exotic species, the 

influence of socio-demographic variables on familiarity (chapter 1) and students’ attitudes 

towards native and exotic plants and animals (chapter 2). The next chapter investigates the effect 

of a conservation education workshop on students’ knowledge about and attitudes towards plant 

and animal species (chapter 3), and the last two chapters specifically investigate the public 

perception and knowledge of amphibians both in China (chapter 4) and Colombia (chapter 5). 

Chapter 1 investigates how familiarity and initial contact with species can be explained by 

socio-demographic variables in an arid environment of Argentina. The main objectives were to 

investigate which species students are familiar with, and to analyze the effect of place of 

residence, sex and age on their knowledge and initial contact with species. Overall, 1746 

students between 7 and 18 years old participated in the study. They were from 25 urban and 19 

rural schools.  

Chapter 2 investigates how students in the province of San Juan perceive native and exotic 

species. With the help of a written questionnaire, 865 students (9–17 years old) were asked to 

name the plant and animal they liked most, disliked most, and perceived as most useful, and to 

name local species and describe their uses in the region. 

Chapter 3 studies the effect of a workshop on environmental education, with emphasis on 

knowledge about and attitudes towards species. 88 students from Valle Fértil, Argentina 

participated in the one-day workshop. Immediately before and after the workshop and one year 

later, students (aged 12 to 16) had to answer several questions regarding the content of the 

workshop. Questions included the identification of native and introduced exotic plant and animal 

species as well as artificial ones ("Simpsons") on flashcards, to describe aspects about their 

personal perception towards these species and to name adaptations of local species to arid 

conditions of the region. 
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Chapter 4 presents the result of a study on public knowledge and perception of toads and frogs 

in three regions with different levels of rurality in two provinces of China. 672 randomly 

selected laypersons (8-80 years old) were interviewed with the help of a standardized 

questionnaire and a picture test. Study participants were asked to write down names of toads and 

frogs that live in their region, to identify native and introduced frog and toad species on 

flashcards, to indicate whether they are present in the area and to write down what they know 

about the species presented. They were also asked for how useful, tasty, harmful, beautiful, 

important to conserve and important for medicine they considered toads and frogs to be. 

Moreover, they were asked to write down the one species they liked most, disliked most, and 

considered as most useful.  

Chapter 5 investigates the perception of toads and frogs in two regions of Colombia. 565 

randomly selected study participants (8-80 years old) participated in a short written questionnaire 

and a subsequent picture test. Similar to the study in China, study participants were asked to 

write down names of frogs that live in the region, to identify frogs on flashcards, to indicate 

whether they are present in the area and to write down what they know about the species 

presented. In addition, participants were asked to describe their origin of knowledge about frogs. 

Moreover, participants’ general knowledge about amphibians and threatened taxa worldwide and 

in Colombia was investigated together with their attitudes towards the (ecological) importance of 

frogs. 

These chapters are followed by a synthesis of the outcomes of the previous chapters. A general 

discussion of the results, the significance of the studies and an outlook on conservation education 

is provided. 
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This study investigated the impact of a one-day conservation education workshop 
on knowledge about and attitudes towards species of 88 students from Valle Fértil, 
Argentina. Immediately before and after the workshop and one year later, students 
(aged 12 to 16) had to identify native and introduced exotic plant and animal 
species as well as artificial ones ("Simpsons") on flashcards, to point out those 
"species" they considered most beautiful and useful, and to name adaptations of 
local species to arid conditions. Immediately after the workshop, students strongly 
increased their knowledge about plants and adaptations. One year later, this was 
still the case for those plant species students had been already somewhat familiar 
with in the pretest. The workshop hardly changed attitudes. 
 
Keywords: conservation education, exotic species, native species, pretest, posttest, 
students, workshop 
 
INTRODUCTION  

Human alterations of the environment have 
resulted in the loss of biodiversity on a global scale 
(Millennium Ecosystem Assessment, 2003). 
Important determinants of changes in biodiversity 
are changes in land use, atmospheric CO2 
concentration, nitrogen deposition and acid rain, 
climate change, and the deliberate or accidental 
introduction of plants and animals to ecosystems 
(Sala et al., 2000). In arid and semi-arid biomes of 
Argentina, biodiversity is especially threatened by 
rapid habitat conversion due to overgrazing by 
goats, sheep and cattle, clear cutting for fuel, 

uncontrolled hunting, and the introduction of 
exotic species (Ojeda, Campos, Gonnet, Borghi, & 
Roig, 1998). For the conservation of local 
biodiversity, proactive measures such as the 
establishment of ecological reserves, the 
restoration of ecosystems and the control of 
exotic species are thus required, but also the 
dissemination of public information and education 
about native organisms, their ecological 
importance and the consequences of species 
introductions (Colton & Alpert, 1998; Trombulak 
et al., 2004). Conservation education programs are 
strongly needed, especially in parts of the world 
such as Latin America where ecology and 
environmental education is still not sufficiently 
implemented in official school curricula 
(González-Gaudiano, 2007; Borgerhoff Mulder, 
Schacht, Carob, Schacht, & Caro, 2009). Recently, 
conservation education programs have been 
launched in Latin America that aim to sensitize 
schoolchildren for the conservation and 
sustainable management of local species and their 
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diversity (Rozzi, Silander, Armesto, Feinsinger, & 
Massardo, 2000; Ruiz-Mallen, Barranza, 
Bodenhorn, & Reyes-García, 2009; Borgerhoff 
Mulder et al., 2009). They are often supported by 
international organizations and foundations such 
as the WWF or UNESCO (Ruiz-Mallen et al., 

2009). However, little is known about the 
outcomes of such programs. In order to tailor 
conservation education programs effectively, such 
knowledge is invaluable, especially in countries 
where conservation curricula are still being 
developed. School visits of conservation 
organizations are often short (a single one-day 
visit per school or class) and costly (especially for 
developing countries), and the question arises 
whether they will actually influence biodiversity 
knowledge and attitudes. A recent study from 
Guyana has shown that such visits hardly affect 

students' environmental attitudes (Borgerhoff 
Mulder et al., 2009). However, other studies have 
shown that activities such as a single field trip or a 
short visit to an informal learning setting can 
successfully promote cognitive learning, even in 
the long term (Falk & Balling, 1982; Bitgood, 
1989; Lindemann-Matthies & Kamer, 2006).  

The present study was closely linked to the 
conservation education program "Awareness of 
local biodiversity in the Ischigualasto Provincial 
Park", San Juan region, Argentina. The program 
was carried out by the National University of San 
Juan in collaboration with rangers from the park. 
As part of the program, one-day workshops for 
schools in the area of Valle Fértil were developed 
and carried out by a group of ecologists from the 
University of San Juan. Moreover, booklets, 
posters and educational CDs about local wild 
species, exotic ones and the consequences of 
species introductions were designed by the 
researchers and given to all schools in the area . 
This was important as hardly any educational 
material about local wild species and the ecology 
of the region exists.  

The workshops took place in the schoolyards 
or near vicinity of the schools, i.e. familiar learning 
settings in which students feel comfortable and are 
not distracted from learning by too much novelty 
of the location (Anderson & Lucas, 1997; Falk & 
Dierking, 2000). Each workshop had the same 
course schedule and content. However, the 
lecturers were not always the same (always two per 
workshop; eight overall). The workshops were 
divided in two parts. In the first part, students 
were introduced to native and exotic plant and 
animal species with the help of species 
expositions, environmental games and species 
identification tasks. The latter two activities 
allowed students to move around and actively and 
playfully learn about species. In the second part, 
students were introduced to local conservation 
problems such as uncontrolled logging or hunting, 
overgrazing, and consequences of the introduction 
of exotic species. Special importance was placed 
on the demonstration of how well local wild plant 
and animal species, in contrast to introduced 
exotic ones, are adapted to the scarce resources of 
Valle Fértil and thus contribute to ecosystem 
functioning. This part of the workshop was mainly 
done in a lecturer-centered way. 

Potential effects of the workshops on students' 
knowledge about and attitudes towards species 
were investigated in a controlled pretest/posttest-
design. Students were asked to fill-in a 
questionnaire immediately before and after the 
workshops and one year later (all schools were 

State of the literature 

 Effective conservation education programs are 
vital in key areas such as Latin America as they are 
a tool for environmental conservation and a way 
to protect and value biodiversity. 

 The implementation of conservation education 
programs is relatively new in Latin America and 
respective programs often consist of only short 
interventions. Moreover, little is known about the 
outcomes of such programs. In order to tailor 
conservation education programs effectively, such 
knowledge is invaluable, especially in countries 
where conservation curricula are still being 
developed.  

Contribution of this paper to the literature 

 A single short intervention (one-day workshop) 
can be effective both in the short and the long 
term, but only if the information provided is 
simple and already somewhat familiar to students.  

 The additional knowledge did not influence the 
way students value or perceive nature and its 
elements. 

 There is a need for structured State driven 
conservation education programs in Latin 
America. Conservation organizations might 
enhance the dissemination of their messages by 
making more frequent visits to schools and, at the 
same time, reduce the passive dissemination of 
cognitive information about species and ecological 
concepts. 
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visited again). Due to a strong need for 
conservation education, all schools in the region 
of Valle Fértil participated in the workshops. It 
was thus not possible to include an untreated 
control group in our study. We are aware that 
without such a control group, at least after a year, 
changes in knowledge and attitudes might not 
only be due to the workshops, and acknowledge 
this as a weakness of our research. The main 
questions explored in this study were: 

 How many and which species (native and non-
native ones shown as photos) can students correctly 
identify? Can they identify species that occur in 
Valle Fértil? 

 Do students know more about artificial ("the 
Simpsons") than real species, and more about non-
native than native ones? 

 Which of the depicted species do they consider most 
beautiful and useful? 

 Which adaptations of plants and animals to the 
dry conditions of Valle Fértil do they name? 

 Does a one-day conservation education program 
influence students' ecological knowledge and 
attitudes towards species, both in the short and 
long term? 

 Is students' knowledge influenced by their age, 
gender and source of knowledge about species 
(family, school), and by the school they visit? 

METHODOLOGY 

Study design and data collection 

The study was carried out in the vicinity of the 
Valle Fértil reserve in the province of San Juan, 
Argentina. This region is characterized by Chaco 
and Monte vegetation, and by a dry desert climate 
with an annual precipitation of 250 mm (Cabrera, 
1994; Pereyra, 2000). The population, a mix of 
indigenous tribes and white settlers, lives mainly 
from farming. Extensive grazing is typical for the 
area, and cattle are competing with native 
herbivores such as guanaco for the scarce 
resources (Guevara, Cavagnaro, Estevez, Le 
Houérou, & Stasi, 1996; Ojeda et al., 1998). This 
leads to overgrazing in some places and, in 
consequence, to a loss of local wild plant species. 
Main predator of both cattle and guanaco is the 
puma which is heavily hunted in the area of the 
Valle Fértil (Lucherini & Merino, 2008).  

In 2008 and 2009, data were collected in three 
schools in Valle Fértil. Due to the remote location 
of the area, many schools were hard to access and 
had only few students. As we had to visit each 
school three times, we choose the three largest 
and most accessible ones which, however, were 

distributed over the region. The students were 
asked to complete a picture questionnaire before 
(pretest) and another one immediately after the 
workshop (posttest 1). To assess long-term effects 
of the workshop, a second posttest was conducted 
one year later (posttest 2). In each test, students 
had to write down their name, class, the name of 
their teacher, and the name of their school. It was 
thus possible to match the three questionnaires on 
the level of each child. Overall, 117 students were 
addressed and 88 of them (56 girls) answered all 
three questionnaires. They were between 12 and 
16 years old (mean age = 13 years). 

The picture questionnaire  

With the help of a set of pictures, students 
were asked to identify 15 objects and to answer 
certain questions related to them. The pictures 
showed native plant and animal species typical for 
the region of Valle Fértil, but also common 
introduced ones from other parts of Argentina or 
other countries. In addition, three cartoon figures 
(from the "Simpson family") were depicted. Their 
inclusion allowed a comparison between students' 
knowledge about real and artificial "species" (see 
Balmford, Clegg, Coulson, & Taylor, 2002; in that 
study Pokémon figures were used for 
comparison). The chosen cartoon figures (Bart 
Simpson, Mr. Burns, Krusty) are very popular 
among children and adolescents in the region of 
Valle Fértil. The chosen plant and animal species 
are common in the region of Valle Fértil and were 
selected due to the following criteria: 

 Introduced exotic animal species which are strong 
competitors for local wild ones or contribute to 
overgrazing and biodiversity reduction in the 
region: hare (Lepus europaeus), donkey (Equus 
asinus), cow (Bos taurus). 

 Native, endangered animal species which local 
people regard as competitors or predators for 
livestock and which, in consequence, are heavily 
hunted: puma (Puma concolor), guanaco (Lama 
guanicoe), condor (Vultur gryphus). 

 Introduced exotic plant species common throughout 
Argentina which cause ecosystem changes and are 
strong competitors for local plant species: 
Eucalyptus (Eucalyptus spec.), Peruvian pepper 
tree (Schinus molle), tamarisk (Tamarix gallica). 

 Native, endangered plant species which are 
vulnerable to ecosystem changes and also (over)used 
by people of the region: mesquite (Prosopis 
flexuosa), chica (Ramorinoa girolae), retamo 
(Bulnesia retama).  

Great care was placed on the selection of 
suitable pictures (preferably digital photographs). 
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All pictures were of good quality and taken under 
similar light conditions. They depicted just a single 
plant or animal with its typical characteristics in 
close-up. A letter of the alphabet was attached to 
each picture, the picture printed on photographic 
paper and the print fixed on a piece of pressboard 
(15 x 15 cm). At the end of the study, a set of 
pictures was left in each of the participating 
schools for further use.  

To investigate knowledge about real and 
artificial "species" (questions 1 and 2), students 
were asked to name each object shown to them, 
and to indicate species that occur in Valle Fértil. 
To investigate students' attitudes, they were asked 
to point out each three "species" they considered 
most beautiful and useful (question 3). Moreover, 
students were asked to write down five 
adaptations of plants and five of animals to the 
dry conditions of Valle Fértil (question 4). We 
asked for beauty as knowledge and appreciation of 
organisms were found to be closely linked 
(Lindemann-Matthies, 2005). More knowledge 
about (local) plants and animals due to the 
workshop might thus change perceptions of 
attractiveness. Moreover, more information about 
local species might change perceptions of 
usefulness, but also ecological knowledge 
(adaptations).  

To investigate the effect of the workshops 
(question 5), students had to repeat all tasks (see 
above) immediately after the workshop and one 
year later. In addition (question 6), all students 
were asked about their age, sex and main source 
of taxonomic knowledge (teacher, family, friends, 
others). Such socio-demographic characteristics 
were found influential on children's knowledge 
about species in other studies (e.g. Balmford et al., 
2002; Lindemann-Matthies, 2005; Nates, Campos, 
& Lindemann-Matthies, 2010). 

We discussed both study design and 
questionnaire with the workshop leaders (all 
conservation experts from the National University 
of San Juan, Argentina). The picture questionnaire 
was then pilot tested with 12 children from the 
city of San Juan. They were asked to comment on 
the questions and the quality of the pictures. Slight 
adaptations had to be made, i.e. additional close-
up pictures of typical plant characteristics such as 
leaves, fruits and flowers were added to the 
images. To thank students and their teachers for 
participation, a set of picture cards for further use 
was finally left in each of the participating schools. 

 

Data analysis 

To identify possible predictors for students' 
knowledge about species (number of plant and 
animal species correctly named) and adaptations 
(number of plant and animal adaptations correctly 
named), data were analyzed with general linear 
models in which the effect of each variable or 
factor was, as in multiple regressions, adjusted for 
the effects of all other variables and factors in the 
model (i.e. type II sums of squares). The final 
minimum adequate models were then obtained by 
backward elimination of non-significant (p > 0.05) 
variables (Crawley, 2005). As this type of analysis 
does not allow strong correlations between the 
explanatory variables or factors, Pearson 
correlations were tested first. Only variables with r 
< 0.350 were included in the models (Crawley, 
2005). 

Initially, age (as variable) and school, sex and 
source of knowledge about species (teacher and 
family; the other answer option were not used) as 
factors were included in the models. To test for 
influences on students' increase in knowledge due 
to the workshop, their previous knowledge (as 
measured in the pretest) was additionally included 
as a variable in the models.  

Chi-square tests were used to analyse 
differences in knowledge and attitudes between 
pretest and posttest 1 and between pretest and 
posttest 2. All analyses were carried out with SPSS 
for Windows 12.0.1. 

RESULTS 

Knowledge and perception of species prior 
to the workshop 

Prior to the workshop, non-native animal 
species and cartoon figures were most often and 
native wild plant species least often correctly 
named by the students (Table 1). Only the native 
mesquite (Prosopis flexuosa) was rather well known. 
However, more than half of the students felt that 
the native wild plants shown to them actually 
occurred in Valle Fértil.  

Especially the native legume Ramorinoa girolae 
seemed to be quite familiar to the students, 
although they could not name it. Among the 
native wild animal species, the condor was least 
well known (or named incorrectly). Members of 
the "Simpsons" were better known than the 
condor and better known than almost all of the 
plants presented (see Table 1). 

Overall, students could correctly name 8.7 ± 
0.10 species prior to the workshop (5.7 ± 0.06 
animals and 2.9 ± 0.09 plants, respectively). In the 



Chapter 3 

63 

model, none of the tested predictors influenced 
students' knowledge about species in the pretest. 

Attitudes towards species prior to the 
workshop 

The introduced hare and the native guanaco 
were most often, and the native condor least often 
selected as beautiful species (Table 2). The 
introduced eucalyptus tree was also quite often 
chosen - even more often than the native puma. 
Although well known to the students, the three 
cartoon figures were least often chosen as 
beautiful.  

With the exception of the native mesquite 
plant, non-native animals were clearly most often 
considered as useful (see Table 2). 

Knowledge about adaptations prior to the 
workshop 

In the pretest, 28% of the students were 
unable to name at least one adaptation of animals 
or plants to the dry conditions of Valle Fértil, and 
none of the students could name five animal and 
five plant adaptations as requested. The ability of 
animals to hunt desert prey which is often hidden 
or poisonous and the modification of leaves were 
mentioned most often (Table 3). 

 

Table 1. Knowledge of organisms prior to the workshop 

Categories and objects 
Responses (%) 

Correctly identified Present in Valle Fértil 

Non-native animals common in Argentina   

 Donkey (Equus asinus) 100.0 94.3 

 Cow (Bos taurus) 98.9 96.6 

 Hare (Lepus europaeus) 94.3 94.3 

Native wild animals common in Valle Fértil   

 Guanaco (Lama guanicoe) 98.9 88.6 

 Puma (Puma concolor) 96.6 92.0 

 Condor (Vultur gryphus) 84.1 85.2 

Non-native plants common in Argentina   

 Eucalyptus (Eucalyptus spec.) 94.3 97.7 

 Peruvian pepper tree (Schinus molle) 86.4 81.8 

 Tamarisk (Tamarix gallica) 5.7 62.5 

Native wild plants common in Valle Fértil   

 Mesquite (Prosopis flexuosa) 83.0 89.8 

 Retamo (Bulnesia retama) 21.6 58.0 

 Chica (Ramorinoa girolae) 3.4 85.2 

Comic figures popular in Argentina   

 Bart Simpson 98.9 - 

 Krusty 97.7 - 

 Mr. Burns 96.6 - 

Note. Proportion of students (n = 88) who could correctly identify the objects depicted and considered them to be present in Valle Fértil 
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In the model (R
2
 = 0.26), the number of 

adaptations that students could name correctly 
was influenced by their source of knowledge 
about organisms (F1,84 = 7.19, p = 0.009; family: 
mean 3.3 ± 0.33 and teacher: mean 1.6 ± 0.21, 
respectively) and by school (F2,84 = 12.52, p < 
0.001). The number of adaptations students could 
name correctly was not correlated to their 
knowledge about species (p = 0.306). 

Effect of the workshop on students' 
knowledge 

Immediately after the workshop (posttest 1),  
significantly more students could correctly identify 
the three local wild plant species presented to 
them, but also the introduced tamarisk (Tamarix 
gallica; Figure 1). One year later (posttest 2), this 
was still the case for retamo (Bulnesia retama) and 
mesquite (Prosopis flexuosa). However, students' 
knowledge about chica (Ramorinoa girolae) was 
completely eroded (see Figure 1).  

The intervention had only a small effect on the 
identification of animals as most of them were 

Table 2. Attitudes towards organisms prior to the workshop 

Categories and objects 
Responses (%) 

Most beautiful Most useful 

Non-native animals common in Argentina   

 Donkey (Equus asinus) 20.0 71.3 

 Cow (Bos taurus) 17.5 51.3 

 Hare (Lepus europaeus) 43.8 33.8 

Native wild animals common in Valle Fértil   

 Guanaco (Lama guanicoe) 37.5 11.3 

 Puma (Puma concolor) 28.8 15.0 

 Condor (Vultur gryphus) 8.8 5.0 

Non-native plants common in Argentina   

 Eucalyptus (Eucalyptus spec.) 30.0 17.5 

 Peruvian pepper tree (Schinus molle) 11.3 18.8 

 Tamarisk (Tamarix gallica) 21.3 6.3 

Native wild plants common in Valle Fértil   

 Mesquite (Prosopis flexuosa) 26.3 41.3 

 Retamo (Bulnesia retama) 10.0 0.0 

 Chica (Ramorinoa girolae) 12.5 17.5 

Comic figures popular in Argentina   

 Bart Simpson 8.8 2.5 

 Krusty 2.5 0.0 

 Mr. Burns 3.8 0.0 

Note. Students (n = 88) were shown 15 objects on flashcards and asked to point out each three they thought most beautiful and useful. Some 

students pointed out less than three objects. 
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already well known in the pretest (see Figure 1). 
However, after one year both hare (Lepus 
europaeus) and condor (Vultur gryphus) were less 
often correctly named. The hare was confused 
with the rabbit, and the condor with other 
vultures and the eagle. 

On average, students could identify 10.2 ± 0.20 
species directly after the workshop (5.7 ± 0.06 
animals and 4.5 ± 0.07 plants, respectively). One 

year later (posttest 2), fewer species were 
identified: 8.4 ± 0.14 (5.3 ± 0.09 animals and 3.1 
± 0.10 plants, respectively).  

The number of species that students could recall 
correctly was only influenced by age. The older 
the students were, the fewer species they could 

recall in posttest 2 ( = -0.23, F1,86 = 4.60, p = 
0.035). 

 

Table 3. Knowledge of adaptations prior to the workshop 

(a) Animals  (b) Plants 

Adaptations 
Responses 

(%) 
 Adaptations 

Responses 

(%) 

Ability to hunt desert prey which is hidden or 

poisonous 

17.1  Modification of leaves 38.7 

Ability to consume spiky plants such as a cactus  15.9  Ability to store water in special organs 38.6 

A life in caves, sand or under stones to avoid high 

temperatures  

13.6  Protracted roots 13.6 

Ability to store / keep water in body 11.3  Slow growth   8.0 

Ability to migrate for food and water during dry 

season 

  8.0  No idea 44.3 

Nocturnal activity   7.9    

No idea 46.6    

Note. Students (n = 88) were asked to name adaptations of (a) animals and (b) plants to the dry conditions of Valle Fértil. Multiple 

answers were possible. The answers were sorted into broad categories. 

Figure 1. Effect of workshop on knowledge. Short-term and long-term effects of the one-day workshop on students' 

(n = 88) knowledge of animals and plants as well as cartoon figures. Pretest immediately before, posttest 1 

immediately after, and posttest 2 one year after the workshop. Chi-square tests were carried out to test for 

differences in knowledge between pretest and posttest 1, posttest 1 and posttest 2, and pretest and posttest 2. *: P < 

0.05; ** P < 0.01; ***: P < 0.001  

 

Correctly identified

Donke
y

Cow
Hare

Guanaco

Pum
a

Condor

Euca
lyp

tu
s

Peru
via

n p
epper t

re
e

Tam
aris

k

M
esq

uite

Reta
m

o

Chica

Bart 
Sim

pso
n

Kru
sty

M
r. 

Burn
s

R
e

s
p

o
n
s
e

s
 (

%
)

0

20

40

60

80

100
Pretest

Posttest1

Posttest2

*

*

**

** **
**

*** ***

*

*
***

***

***

***
***



Chapter 3 

66 

Effect of the workshop on students' 
attitudes 

The intervention had only a small effect on 
students' attitudes towards organisms. 
Immediately after the workshop (posttest 1), the 
condor was chosen more often as beautiful 

(Figure 2a, compare Table 2). However, one year 
later students' choices of beautiful organisms were 
not significantly different from those of the 
pretest.  

Immediately after the workshop and still one 
year later, significantly more students selected the 
native retamo (Bulnesia retama) as useful (Figure 

2b). Immediately after the workshop, the 
introduced exotic eucalyptus (Eucalyptus spec.) 
was also more often selected as useful.  

Effect of the workshop on students' 
knowledge about adaptations 

Immediately after the workshop, more 
students could name at least one adaptation of 
animals or plants to the dry conditions of Valle 
Fértil (Figure 3). Some students could even name 
the requested number of animal or plant 
adaptations (five each). Nevertheless, the 
adaptations mentioned were basically the same as 

 

Figure 2. Effect of workshop on attitudes. Short-term and long-term effects of the workshop on 

students' (n = 88) attitudes about animals, plants and cartoon figures. Pretest immediately before, 

posttest 1 immediately after, and posttest 2 one year after the workshop. Chi-square tests were carried 

out to test for differences in attitudes between pretest and posttest 1, posttest 1 and posttest 2, and 

pretest and posttest 2. *: P < 0.05  
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in the pretest (see Table 3). The increase of 
knowledge (at least one adaptation mentioned) 
from pretest to posttest 1 was significant for 

plants (p = 0.028). One year later, such knowledge 
gains were no longer detectable. Students named 
even less adaptations than in the pretest. This 
decrease in knowledge was significant for animal 
adaptations (p = 0.006). 

On average, students could name 2.4 ± 0.24 
adaptations directly after the workshop (1.0 ± 0.12 
for animals and 1.4 ± 0.14 for plants, 
respectively). One year later (posttest 2), even 
fewer adaptations than in the pretest were named: 
1.3 ± 0.18 (0.5 ± 0.09 for animals and 0.8 ± 0.11 
for plants, respectively).  

The number of adaptations that students could 
name in posttest 1 and posttest 2 were only 
influenced by their previous knowledge. The more 
adaptations students already knew, the more could 

they write down directly after the workshop ( = 
0.42, F1,86 = 17.97, p < 0.001) and one year later 

( = 0.46, F1,86 = 23.35, p < 0.001). 

DISCUSSION 

In the pretest, non-native domestic animals 
(donkey and cow) and cartoon figures were most 
often, and local wild plant species least often 
correctly identified by the study participants. The 
"Simpsons" were better known than the condor, 
and clearly better known than most of the plant 
species depicted. However, all animals and half of 
the plants were correctly identified by at least 75% 
of the students. Our results are both in line and in 

contrast with those of a comparable study from 
England. In this study, common local wild plant 
and animal species, but also "species" of Pokémon 

were shown on flashcards to four- to eleven-year 
old students (Balmford et al., 2002). As in our 
study, artificial "species" were well-known to the 
British students; about 80% of the Pokémon 
figures were correctly named. However, in 
contrast to our study, less than 50% of the local 
wild organisms could be identified. The rather 
good knowledge of students in Valle Fértil 
supports the notion that with decreasing 
developmental status of a country and decreasing 
household income people's knowledge about 
organisms increases (Chipeniuk, 1995; Chand & 
Shulka, 2003; Pilgrim, Cullen, Smith, & Pretty, 
2007). 

Two native organisms, the guanaco (Lama 
guanicoe) and the mesquite (Prosopis flexuosa), were 
frequently pointed out as most beautiful. If it is 
true that children want to conserve most what 
they like best (Ashworth, Boyes, Paton, & 
Stanisstreet, 1995), this is a pleasing result for 
conservation. Both species are sensitive to 
ecosystem changes and, in consequence, 
threatened in Valle Fértil (Ojeda et al., 1998; Vilela 
et al., 2009). However, two exotic organisms, the 
fast growing eucalyptus and the introduced hare 
(Lepus europaeus), were even more often pointed 
out as most beautiful. Commercial plantations of 
eucalyptus, which are common in many parts of 
Latin America, often replace old-growth forests 
and other forms of native vegetation, and result in 
a severe loss of local biodiversity (Rozzi et al., 

 

Figure 3. Effect of workshop on number of correct adaptations mentioned. Short-term and long-term 

effects of the workshop on students' (n = 88) knowledge about adaptations of (a) animals and (b) 

plants to the dry conditions of Valle Fértil. 
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2000; Smith-Ramirez, 2004). Hares can be 
competitors for native animals such as the 
southern vizcacha (Lagidium viscacia; Galende & 
Raffaele, 2008). Donkey (Equus asinus) and cow 
(Bos taurus) were pointed out as the most useful 
organisms in Valle Fértil. However, both are 
introduced exotic species which are strong 
competitors for local grazers and cause 
overgrazing and biodiversity reduction in the 
region (Guevara et al., 1996; Ojeda et al., 1998; 
Malo, Acebes, Gianonni, & Traba, 2011). The 
observed positive attitudes towards exotic species 
due to aesthetics and use demonstrate the 
necessity of local conservation education 
programs.  

Prior to the workshop, almost half of the 
students had difficulties to name at least one 
typical adaptation of plants or animals to the arid 
conditions of Valle Fértil. Most often, they 
mentioned the ability of animals to hunt certain 
desert prey and of plants to store water and reduce 
transpiration which are indeed typical adaptations 
of species in the region (Campos & De Pedro,  
2001; Campos, Borghi, Gianonni, Ortiz, & 
Pastrán, 2007). Overall, it was much harder for 
students in Valle Fértil to name adaptations of 
species than to describe their uses, as asked in a 
related study (Nates et al., 2010). This reflects the 
absence of ecology education in school, but also 
practical everyday-life experiences with useful 
organisms.  

In the short term, the workshop had a positive 
effect on students' knowledge about plants. One 
year later, this was still the case for those species 
(mesquite and retamo) students had already been 
somewhat familiar with, i.e. correctly identified 
them in the pretest. In contrast, students' learning 
gains about rather unfamiliar species were totally 
eroded. The mere impression that a species was 
present in Valle Fértil (e.g. Ramorinoa girolae) was 
not enough to contribute to a better remembrance 
of its name after a year. 

Directly after the workshop, more adaptations 
of organisms to the dry conditions of Valle Fértil 
were named, and fewer students could name no 
adaptation at all. However, one year later students 
could no longer recall what they had heard during 
the workshop. As in posttest 1, their already 
existing knowledge about adaptations influenced 
their performance. This indicates that the one-day 
workshop failed to install in students a sense for 
ecological concepts such as adaptations, although 
they partly contributed to taxonomic knowledge. 
The workshop hardly affected attitudes. It did 
increase the attractiveness of the condor in the 
short term (maybe because its ecological value was 

pointed out), but not in the long term. To raise 
the appraisal of “non-loveable” species such as the 
condor, more species-specific educational efforts 
have to be made (see Lindemann-Matthies & 
Kamer, 2006). 

Despite its positive effect on students' 
knowledge about local wild plants, the 
conservation workshop was most likely too short 
to deliver meaningful information to the 
participants. Repeated exposures might be more 
successful (Ruiz-Mallen et al., 2009). This is 
especially important as due to the lack of ecology 
/ environmental education in schools in Latin 
America, it is likely that no further reinforcement 
of knowledge takes place in the classroom. In 
contrast, a one-day field trip was found to have 
long-lasting positive effects on students' 
environmental knowledge and attitudes (Knapp & 
Poff, 2001). The authors related the success of 
their field trip to the rich variety of actions that 
had been offered such as catching, looking, 
searching, chasing, and acting. They argued that 
these experiences had formed a mental foundation 
where other concepts and information could be 
placed and recalled later on. It could thus be that 
the present conservation program, despite the 
inclusion of activities which were designed to 
trigger students' curiosity and hold their attention, 
was still too passive and interpreter-centered.  

CONCLUSIONS 

Appreciation relates to familiarity, but also to 
the utility of species. Especially in farming 
communities such as in Valle Fértil, animal and 
plant species are valued because of their 
usefulness as people are dependent on species 
production. However, many farm animals are 
exotic species that compete with local wild 
organisms for the already scarce resources in the 
Monte biome. Overgrazing and the loss of local 
biodiversity are the consequences, and the 
question arises how education can successfully 
promote the conservation of native wild species, 
especially plants, which are less known and 
appreciated than introduced ones, and also 
economically less important. 

Successful education is only achieved when the 
gulf between the level of knowledge and 
understanding a student already has and the 
messages that conservation programs want to 
convey is bridged (Falk, 2001; Falk & Adelman, 
2003). The present study shows that a single short 
intervention can be effective both in the short and 
the long term, but only if the information 
provided is simple and already somewhat familiar 
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to students. Thus, conservation organizations 
might enhance the dissemination of their 
messages by making more frequent visits to 
schools (Borgerhoff Mulder et al., 2009; Ruiz-
Mallen et al., 2009) and, at the same time, reduce 
the passive dissemination of cognitive information 
about species and ecological concepts (Knapp & 
Poff, 2001). However, even more important 
would be the dissemination of ecology / 
environmental education in school. In line with 
Dolins et al. (2010) we argue that 
nongovernmental organizational efforts are 
important, but that ecology and, more specific 
biodiversity education needs to be incorporated in 
school curricula at all levels. 
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Public knowledge and perception of toads and frogs in three areas of subtropical Southeast 

China 

 

Abstract  

This study investigates people's perception and knowledge of toads and frogs in three areas of 

Southeast China, i.e. the rural area of Gutian Shan, the semi-rural area of Xin Gan Shan and the 

city of Quzhou. In 2010, 672 randomly selected laypersons (between eight and 80 years old) 

were interviewed with the help of a standardized questionnaire and a picture test. Study 

participants named a variety of toads and frogs. The naming of a species and its actual 

identification on paper was positively correlated. Overall, toads and frogs were thought to be 

rather beautiful. However, the more amphibian species participants could correctly identify, the 

more they considered them as beautiful. Amphibians were considered as important for pest 

control, medicinal purposes and consumption. With increasing age, more toads and frogs were 

named and also correctly identified. The urban study population named and identified more 

species correctly than did the rural one, and women identified more species correctly than did 

men. 
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Introduction 

Among vertebrates, the class of amphibians is especially threatened (Baillie, Hilton-Taylor, & 

Stuart, 2004; Stuart et al., 2004; Mendelson et al., 2006). Amphibian population declines far 

exceed those of other vertebrate groups (Hof, Araújo, Jetz, & Rahbek, 2011). According to the 

International Union for Conservation of Nature (IUCN) Red List of Amphibians
1
, about 32 

percent of the world's amphibian species are currently threatened or have already gone extinct. 

As one of the most amphibian-rich countries of the world, China harbors more than 300 species 

of amphibians of which 80 are endemic (Baillie et al., 2004; Xie, Mackinnon, & Li, 2004; Chen 

& Bi, 2007). However, 87 amphibian species are already listed as threatened in the IUCN Red 

List.  

One important reason for the loss of amphibians worldwide is the fungus Batrachochytrium 

dendrobatidis (Cheng, Rovito, Wake, & Vredenburg, 2011). However, little is known about the 

disease status of amphibian species in China (Wei, Xu, Zhu, Chen, & Wang, 2010). Research 

indicates that fungus-induced chytridiomycosis has not yet spread to the country (Li & Wilcove, 

2005; Xie et al., 2007; Wei et al., 2010; but see Bai, Liu, Fisher, Garner, & Li, 2012). In China, 

amphibian populations are mainly threatened by habitat fragmentation, alteration and loss, but 

also by environmental pollution and utilization (Chen & Bi, 2007; Gascon et al., 2007; Xie et al., 

2007; Warkentin, Bickford, Sodhi, & Bradshaw, 2008). About 75 percent of amphibian species 

in China are used for human consumption (Xie et al, 2007) or traditional medicine (Ye, Fei, & 

Hu, 1993; Gascon et al., 2007), making populations vulnerable to extirpation in the event of 

additional stresses from disease epidemics (Wei et al., 2010). Frogs in particular are used in the 

gastronomy of several cultures, with China as the second largest exporter worldwide (Warkentin 

et al., 2008; Altherr, Goyenechea, & Schubert, 2011). Moreover, some amphibians are collected 

                                                             
1
 http://www.iucnredlist.org/initiatives/amphibians 
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and used for the pet trade such as the salamander Tylototriton shanjing and related species (Xie 

et al., 2007). 

Conservation of local biodiversity not only requires measures such as the development of species 

action plans, the establishment of nature reserves, ecosystem restoration, and control of over-

harvesting or poaching, but also public information and education about local organisms and 

their ecological importance (Trombulak et al., 2004). At least in highly industrialized countries, 

the public's perception of species and biological diversity is very limited and directed to only 

few, attractive plant and animal species (Lindemann-Matthies, 2005; Lindemann-Matthies & 

Bose, 2008). Attractive animals are almost exclusively represented by mammals and birds, and 

receive disproportional more attention and funding for conservation than other taxonomic groups 

(Knegtering, Hendrickx, Van Der Windt, & Uiterkamp, 2002; Martín-López, Montes, & 

Benayas, 2007; Schlegel & Rupf, 2010; Ballouard, Provost, Barré, & Bonnet, 2012; Prokop & 

Fančovičová, 2013). Attractive animals are used as flagship species in conservation campaigns, 

and are often characterized by large round eyes, flat and expressive faces, considerable 

intelligence and the capacity for social bonding (Morris & Morris, 1966; Katcher & Wilkins, 

1993; Lindemann-Matthies, 2005; Nates, Campos, & Lindemann-Matthies, 2010; Nemésio, 

Seixas, & Vasconcelos, 2013). 

Affection or dislike of animals may also depend on the image of species which people, 

influenced by culture and tradition, have generated by placing positive or negative attributes on 

organisms such as the 'brave lion' (although a frequent carrion eater) or the 'cowardly hyena' 

(Lindemann-Matthies, 2005, examples in Shepard, 1997). In Portugal, for example, the Iberian 

wolf (Canis lupus signatus) is an exception to the rule of 'loveable' mammals (see Kellert, 1985). 

Its image as a bloodthirsty, demonic, man-eating animal has been influenced by negative values, 

folklore, and mythologies (Ceríaco, 2012). Although amphibians are not responsible for major 

economic losses and most are harmless, they are often feared or disgusted (Randler, Ilg, & Kern, 
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2005; Tomažič, 2011a; Prokop & Fančovičová, 2012). In a Slovakian study, about 30 percent of 

pond owners admitted killing amphibians (Prokop & Fančovičová, 2012). In this study, men and 

women did not differ in their disgust sensitivity toward amphibians, but people who perceived 

amphibians as more disgusting were less willing to tolerate them close to their homes. In 

Slovenia, public perception of amphibians was found to be rather negative (Tomažič, 2008). 

People believed that touching 'slimy' toads would give them warts or might even be poisonous 

(Tomažič, 2011a). Nevertheless, children in Slovenia did not fear amphibians as much as they 

were disgusted by them (Tomažič, 2011b). The use of living amphibians in school positively 

influenced students' attitudes and knowledge towards the species presented (Randler et al., 2005; 

Tomažič, 2011a). 

Raising public awareness about amphibians and, more generally, biodiversity decline in China is 

regarded as an important conservation measure (Yang & Xu, 2003; Yang, Tian, Hao, Pei, & 

Yang, 2004; Carpenter et al., 2007). However, conservation education in China has traditionally 

focused on stakeholders' awareness, i.e. to make them agree with and participate in conservation 

actions, which has been found rather ineffective (Liu et al., 2003). Moreover, emphasis in 

schools has been placed on river pollution or on public health issues (Qing, 2004) rather than on 

biodiversity conservation. With the intensification of environmental problems in China it seems 

vital to evaluate people's environmental knowledge, attitudes and behaviors (He, Hong, Liu, & 

Tiefenbacher, 2011). 

This study is the first to investigate public knowledge and perception of toads and frogs in three 

areas of subtropical Southeast China, i.e. the rural area of Gutian Shan, the semi-rural area of 

Xin Gan Shan and the city of Quzhou (about 2.5 Mill. inhabitants). These areas were chosen as 

they are currently involved in a large international research project (BEF) on biodiversity and 

ecosystem functioning (further information at http://www.bef-china.de). The project strongly 

builds upon the collaboration of researchers and the public, especially farmers, and offered 

http://www.bef-china.de/
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access to local people with the help of translators. Our study provides baseline data on the 

public's knowledge of amphibians in this region. These data can be built upon by future 

conservation education activities and utilised to promote conservation effort. Our study also 

contributes to international research on public perception and knowledge of amphibians (Randler 

et al., 2005; Tomažič, 2008, 2011a; Prokop & Fančovičová, 2012), attitudes towards 

herpetofauna (Ceríaco, 2012; Ballouard et al., 2013) and biodiversity in general (Lindemann-

Matthies, 2005; Nates et al., 2010).  

The following research questions were investigated: 

1) How familiar are people in three areas of subtropical China with toads and frogs and what do 

they know about them? 

2) What are their attitudes towards toads and frogs? 

3) Are people's familiarity with and attitudes towards toads and frogs influenced by age, sex, 

rurality and occupation?  

4) Which animals do people in China like and dislike in general, and which do they consider as 

most useful? 

 

Methodology 

Data Collection 

The study was carried out in the provinces of Jiangxi and Zhejiang in Southeast China which is a 

hotspot for biodiversity (Myers, Mittermeier, Mittermeier, da Fonseca, & Kent, 2000; Sodhi et 

al., 2010). Climate conditions are characteristic of the subtropics with an annual average 

temperature of 15.1 °C and a mean annual precipitation of about 2000 mm (Bruelheide et al., 

2011). In mountainous and hilly areas the land is mainly covered by forest plantations with Pinus 
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massoniana and Cunninghamia lanceolata or by secondary broad leaf mixed forests, while in the 

valleys farming with rice, corn, legumes and other vegetables is typical (Hu & Yu, 2008; 

Legendre et al., 2009). 

A gradient from urban (Quzhou) to semi-rural (Xin Gan Shan) and rural (Gutian Shan) was 

chosen as recent studies indicate that people are the more knowledgeable about local wild 

species, the more rural the community they live in is (Chand & Shulka, 2003; Pilgrim, Cullen, 

Smith, & Pretty, 2007). In less developed countries such as India or China community elders 

rather than the formal education system might be most important for transferring knowledge 

about biodiversity to young people (Chand & Shulka, 2003). However, people's knowledge and 

perception of local biodiversity might not only be influenced by their place of living or by 

education, but also by other variables such as age and sex (Lindemann-Matthies, 2002; Nates et 

al., 2010). 

In 2010, 672 laypersons (between eight and 80 years old) were interviewed with the help of a 

standardized questionnaire (see appendix) and a picture test
2
. Randomly selected passers-by in 

well-visited areas such as parks and other recreation zones, commercial shops, in the countryside 

and, in case of young people, in school were always approached in a similar way (by author 1 

and local translators) and asked whether they would be willing to participate in a short written 

questionnaire and a subsequent picture test. Study participants were randomly selected. 

However, a balanced gender ratio was intended. Moreover, we aimed to have similar numbers of 

participants in the three different study areas. About 75 percent of all persons approached agreed 

to participate. Overall, 224 laypersons were interviewed in the urban area of Quzhou, 248 in the 

semi-rural area of Xin Gan Shan and 200 in the rural area of Gutian Shan. 

One interview required approximately 20 minutes. The interviews were carried out in Chinese 

and afterwards translated into English. In all data collection exercises, anonymity was 

                                                             
2
 Pictures can be seen under https://sites.google.com/site/juliananatesj/photos-fotos 
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guaranteed to the study participants. A little present (Chinese rice cracker) was given to all 

participants after completing the questionnaire and the picture test.  

The Questionnaire 

In order to investigate people's familiarity with and attitudes towards toads and frogs, six 

questions were asked. Study participants were asked to write down five names of toads and frogs 

that live in their region. As people's attitudes towards certain species might influence their 

willingness to protect and conserve them (e.g. Kellert, 1993a, b; Prokop & Fančovičová, 2010; 

Nates et al., 2010; Prokop & Fančovičová, 2013), study participants were then asked for how 

useful, tasty, harmful, beautiful, important to conserve and important for medicine they 

considered toads and frogs to be. They had to state their opinion on five-step Likert-scales, 

ranging from 1 (e.g., extremely harmful) to 5 (e.g., absolutely harmless). They were also shown 

potential uses of toads and frogs, i.e. as bio-indicators, for pest control, nature conservation, 

consumption, and as pets, and asked to tick those uses they thought most fitting. As hardly 

anything is known about Chinese people's general attitudes towards animal species, study 

participants were also asked in an open question to write down the one species they liked most, 

disliked most, and considered as most useful. 

To investigate the influence of socio-demographic variables on people's familiarity with toads 

and frogs, participants were asked about their age, sex, level of education (highest degree 

obtained or still in primary or secondary school), occupation and environmental expertise 

(occupation related to nature or not). From the occupation we derived a variable whether a 

person was a farmer or not. We assumed that farmers may differ in knowledge and perception 

from non-farmers due to more frequent and direct contact with toads and frogs on their land. We 

were also especially interested in farmers as they are important stakeholders in nature 

conservation activities (Groot et al., 2007; Ahnström et al., 2008).  
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To control whether study participants were actually living in a more urban or rural environment 

(as pre-selected by the three study areas), they had to indicate their rurality (town or 

countryside). This was especially important in the city of Quzhou as the study participants might 

not have been city dwellers but visitors for multiple purposes.  

The Picture Test 

To investigate study participants' ability to identify toads and frogs, a picture test was carried out 

(always after the questionnaire exercise). Overall, one toad and three frogs were presented to the 

participants on photographic paper. Great care was placed on the selection of suitable pictures. 

The pictures (all digital photographs) were of good quality, taken under similar light conditions 

and with the intention to present the species as their best. Each picture showed a single animal in 

close-up, and typical characteristics of each species were visible. Study participants were asked 

to identify each species by its common name, to indicate whether it is present in the region, and 

to write down as much as they know about it. 

Ecology students from the University of Beijing in China helped us to pre-select species typical 

for the study region and to translate the respective taxonomic information into English. The final 

selection was done with the help of local herpetologists and experts from the National park of 

Gutian Shan. The species were selected as follows:  

1) Bufo gargarizans (Asiatic toad): endemic to East Asia and common in China, this species 

occurs mainly in coniferous, mixed and deciduous forests, grasslands and meadows. It is also 

present in flood lands and river valleys. Although the species prefers habitats with high 

humidity, it is rare in very shaded or saturated coniferous forests. The species is generally 

tolerant to habitat modification and can be found in cultivated areas, villages, parks and 

gardens (Fei, Ye, Huang, & Liu, 1999; Kuzmin, Yuezhao, Matsui, Kaneko, & Maslova, 
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2004a; Frost, 2011). An antimicrobial peptide has been isolated from the Asiatic toad and 

patented (Park, Kim, & Kim, 1996). 

2) Fejervarya limnocharis (Asian grass frog): this species is widespread throughout much of 

South Asia and Southeast Asia, and occurs in open wet habitats such as river floodplains, rice 

fields, ditches and marshes, but also in parks, gardens and other habitats (Fei et al., 1999; Van 

Dijk et al., 2009). Frogs of the F. limnocharis complex are generally common and abundant 

in suitable habitats (Van Dijk et al., 2009). 

3) Pelophylax nigromaculatus (Black-spotted pond frog; synonym Rana nigromaculata): this 

species is known from parts of China, Japan, the Russian Far East, the Democratic People's 

Republic of Korea and the Republic of Korea. It occurs in natural forests, shrubland, 

grassland and different types of wetland, but also in artificial habitats such as rural gardens 

and urban areas (Fei et al., 1999; Kuzmin et al., 2004b). Black-spotted pond frogs have 

seriously declined in many regions of Asia due to water pollution changes in land 

management and overexploitation in the live animal trade (Kuzmin et al., 2004b). 

4) Leptodactylus latrans (Creole frog): this frog is native to South America and does not occur 

in China. It inhabits savannahs, grasslands, open dry habitats, forest edges, but also along 

riverbanks in humid tropical forests. It is well adapted to habitat modification and disturbance 

and can be found in rural gardens (Heyer et al., 2010). The Creole frog was included in the 

picture test to control for study participants' perception of local species. 

Pilot Test 

The feasibility of both questionnaire and picture test, and the content validity of the items were 

discussed among experts in environmental education (a local amphibian expert, the Chinese 

coordinator of the BEF project, and two more biologists). Based on their comments, the final 

pictures were chosen and the items formulated. A pilot test with 100 persons from Xin Gan Shan 

http://research.amnh.org/vz/herpetology/amphibia/?action=bib&id=13146
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and its surroundings, including rural, semi-rural and city inhabitants, was carried out. It showed 

that most of the questions were comprehensive. However, three questions were eliminated and 

one was replaced. The modified questionnaire was again pilot tested with ten persons from Xin 

Gan Shan. 

Study Participants 

Study participants (50% women) were between eight and 80 years old (mean age = 34.6 years, 

SD = 18.80). Participants in Xin Gan Shan were younger than those in Quzhou and Gutian Shan 

(mean ages: 29.3 ± 1.17 years, 38.1 ± 1.23 and 37.2 ± 1.30, respectively; F2,669 = 16.51, p < 

0.001). About 32% of the participants were still in primary or secondary school, 13% had 

finished school without a degree, and 15% hold a primary school, 31% a secondary school and 

9% a university degree. Among those participants who had finished school, 32% were farmers. 

This reflects reality as about 30% of the inhabitants of China work directly or indirectly in the 

agricultural sector (Yang & Zhou, 1999). However, while only 21% of participants in Quzhou 

worked as farmers, 35% did so in the semi-rural and 41% in the rural study area (Chi-square test: 

df = 1, χ
2 

= 20.76, p < 0.001). Only 7.7% of non-farmers, but all farmers answered that their 

occupation had to do with nature (Chi-square test: df = 1, χ
2
 = 378.49, p < 0.001).  

Data Analysis 

The answers to the open questions were sorted into categories. Common Chinese names and 

names on the level of the species and genus were included as correct answers. The common 

names provided were checked for accuracy and then assigned to the respective scientific ones.  

Multiple regression analyses (Type II sums of squares) were used to test for influences on study 

participants' familiarity with and attitudes towards toads and frogs. The final minimum adequate 

models were obtained by backward elimination of non-significant (p > 0.05) variables. As these 

types of analyses do not allow strong correlations between explanatory variables, Pearson 



Chapter 4 

84 

correlations between binomial and metric explanatory variables were tested first. Only variables 

with r < 0.35 where included in the models (Crawley, 2005). As being a farmer or not was 

strongly correlated with a nature-related occupation, only occupation was included in the 

analyses. The rurality of the place of living indicated by study participants themselves (town 

coded = 0, countryside = 1) was strongly correlated with the rurality of the study area (urban = 0, 

semi-rural = 1, rural = 2; Spearman rank correlation: rs = 0.87, p < 0.001, n = 672). In the urban 

study area about 37% of participants indicated to be from the countryside, while 84% of 

participants in the semi-rural area and 90% in the rural area did so. Thus, only rurality of the 

study area was included as a factor in the analyses. The following variables and factors were 

finally included in the models: age, sex, rurality of the study area, occupation (primary school 

student, secondary school student, farming adult, non-farming adult), and their interactions. In a 

multiple regression analysis, the influence of participants' opinion on the beauty, harmfulness, 

usefulness, tastiness and medicinal value of toads and frogs on their conservation value was 

tested.  

The assumptions of multiple regression analyses were tested by calculating variance inflation 

factors, and inspecting partial plots and residuals. All analyses were carried out with SPSS for 

Windows 11.5. 

 

Results 

Familiarity with Local Toads and Frogs (Open Question) 

Overall, study participants named 19 different taxa of toads and frogs that occur in the study 

region. This is equivalent to 18% of all amphibian species in Central China (Zhao, 1999). Only 

about 5.4% of participants could name no toad or frog at all, but 12.2% could correctly name 
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five different taxa as requested (mean = 3.0 ± 0.05 taxa). Most often, Pelophylax nigromaculatus 

and Bufo gargarizans were named (Table 1).  

While Paa spinosa and Rhacophorus megacephalus were especially named in the semi-rural and 

rural study area, Bufo gargarizans and Fejervarya limnocharis were especially named in the 

urban one (see Table 1).  

In the multiple regression model (R
2
 = 0.16), both rurality and age influenced study participants' 

ability to name local toads and frogs (rurality: F2,659 = 9.62, p < 0.001; age: F1,659 = 4.06, p = 

0.044). In the urban area of Quzhou more species were named (3.5 ± 0.09) than in the semi-rural 

area of Xin Gan Shan (2.8 ± 0.10) and the rural area of Gutian Shan (2.7 ± 0.10). With increasing 

age, more toads and frogs were named.  

A significant interaction was found between occupation and sex (F7,659 = 3.50, p = 0.001). 

Among men, non-farmers named the highest number of species, whereas among women, farmers 

did so. There was hardly any difference between male and female primary and secondary school 

students (Figure 1).  

Knowledge about Toads and Frogs (Picture Test) 

While 22.6% of participants could identify no toad or frog at all, 24.1% could correctly identify 

all three local species shown to them on paper (mean = 1.5 ± 0.04 taxa). Most often, Bufo 

gargarizans was correctly identified (Table 2). While Fejervarya limnocharis was believed to 

occur in the region, only about a quarter of study participants could correctly identify this 

species. Study participants could only provide little information about the species presented. Best 

known was the medical value of Bufo gargarizans. Otherwise, participants mainly referred to the 

species' ability to control pests (see Table 2). 

About 89.1% of participants who had named Bufo gargarizans in the open question could also 

correctly identify it, whereas only 37.8% of the others could do so (Chi-square test: df = 1, χ
2
 = 
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197.33, p < 0.001). This was similar for Fejervarya limnocharis (correctly identified by 69.7% 

and 0.9%, respectively; df = 1, χ
2
 = 385.95, p < 0.001) and Pelophylax nigromaculatus 

(identified by 55.8% and 22.1%, respectively; df = 1, χ
2
 = 42.68, p < 0.001). 

In the multiple regression model (R
2
 = 0.53), rurality, sex and age influenced study participants' 

ability to identify local toads and frogs (rurality: F2,656 = 75.44, p < 0.001; sex: F1,656 = 8.28, p = 

0.004; age: F1,656 = 8.74, p = 0.003). In the urban area of Quzhou more species were correctly 

identified (2.5 ± 0.06) than in the semi-rural area of Xin Gan Shan (0.7 ± 0.07) and the rural area 

of Gutian Shan (1.1 ± 0.07). Women identified more species correctly than did men (1.5 ± 0.05 

and 1.3 ± 0.05, respectively). With increasing age, more species were correctly identified.  

Moreover, significant interactions were found between occupation and rurality (F9,656 = 3.01, p = 

0.002) and rurality and age (F2,656 = 5.44, p = 0.005). While in the urban area of Quzhou primary 

school children were most knowledgeable about toads and frogs, in the rural area of Gutian Shan 

primary school children were least and farmers most knowledgeable (Figure 2). However, 

farmers and non-farmers in the urban area could identify more species correctly than those in the 

other two areas which was also the case for the students. In the urban area, the number of species 

that participants could correctly identify slightly increased with age. This was also the case, 

although to a lower level, in both the semi-rural and rural area up to an age of about 40 to 50 

years. Afterwards, a slight decline occurred. 

Attitudes towards Toads and Frogs 

Study participants agreed that toads and frogs are useful and should be conserved (Table 3). 

They disagreed that they are harmful. 

In a multiple regression analysis (R
2
 = 0.27), the more strongly participants agreed that toads and 

frogs are beautiful, useful and of medicinal value, the more strongly they also agreed that they 

should be conserved (r2 = all beta > 0.14; all p < 0.001). In contrast, the more strongly 
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participants agreed that toads and frogs are harmful, the less strongly they agreed that they 

should be conserved (beta = -0.15; p < 0.001). The more species participants could correctly 

identify, the more they considered toads and frogs as beautiful (r = 0.34, p < 0.001). 

In the multiple regression models (R
2 

between 0.03 and 0.16), rurality influenced participants' 

opinion about the beauty, tastiness and medicinal value of toads and frogs. In the urban area of 

Quzhou toads and frogs were considered as more beautiful than in the rural area of Gutian Shan 

or the semi-rural area of Xin Gan Shan (3.5 ± 0.07, 3.1 ± 0.07 and 2.6 ± 0.06, respectively; F2,650 

= 48.94, p < 0.001). Moreover, they were considered as more tasty in Quzhou than in the other 

two study areas (3.4 ± 0.09, 3.1 ± 0.10 and 3.1 ± 0.10, respectively; F2,640 = 9.13, p < 0.001), 

especially by non-farmers (significant interaction between occupation and rurality: F9,640 = 2.53, 

p = 0.007). Participants in Quzhou and Xin Gan Shan more strongly agreed to the medicinal 

value of toads and frogs than those in rural Gutian Shan (3.7 ± 0.07, 3.7 ± 0.07 and 3.5 ± 0.07, 

respectively; F2,621 = 3.63, p = 0.027).  

The sex of respondents only influenced their opinion about the beauty of frogs. Women 

considered frogs as more beautiful than did men (3.2 ± 0.05 and 3.0 ± 0.05, respectively; F1,650 = 

6.49, p = 0.011). With increasing age, participants more strongly considered frogs as beautiful, 

tasty, useful and important to conserve (beautiful: F1,650 = 5.95, p = 0.015; tasty: F1,640 = 15.26, p 

< 0.001; useful: F1,653 = 12.02, p = 0.001; important to conserve: F1,650 = 13.94, p < 0.001).  

Farmers less strongly agreed to the usefulness of frogs than did non-farmers, primary and 

secondary school students (4.0 ± 0.07, 4.3 ± 0.05, 4.4 ± 0.01 and 4.6 ±0.9, respectively; F3,653  = 

10.75, p < 0.001). Moreover, farmers and non-farmers less strongly agreed to the conservation 

value of frogs than did primary and secondary school students (4.0 ± 0.08, 4.1 ± 0.06, 4.4 ± 0.01 

and 4.4 ± 0.10, respectively; F3,650 = 3.79, p = 0.010). 



Chapter 4 

88 

Study participants most often pointed out that toads and frogs are important to control pests, and 

that they can be eaten (Table 4). Least often they considered them as pets. 

General Attitudes towards Species 

Study participants showed a clear preference for domestic animals such as dogs, rabbits and the 

pig (Table 5). Dogs were most liked and also perceived as most useful, whereas the snake was 

clearly the most disliked animal. However, dog, cat and pig were also among the most disliked 

animals (see Table 5). Overall, 38 different animal taxa were named as most liked, 35 as most 

disliked and 40 as most useful.  

 

Discussion 

Several studies have shown that, at least in Western European countries, knowledge and 

perception of local biodiversity is very limited (Balmford, Clegg, Coulson, & Taylor, 2002; 

Lindemann-Matthies, 2002; Bebbington, 2005; Lindemann-Matthies & Bose, 2008). Animal 

species other than pets and charismatic mammals are hardly in the mind of people and often 

rather unknown to laypersons (Lindemann-Matthies, 2005). In a German study, nine to eleven 

year old students had hardly any knowledge about amphibians and could not identify amphibian 

species presented to them (Randler et al., 2005). In the present study, however, participants were 

quite able to name a variety of toads and frogs, and also to identify some of them on paper. This 

is in line with results from a study from rural Argentina, where students were also rather familiar 

with organisms, though only with those they considered as useful (Nates et al., 2010).  

Overall, study participants were most familiar with Bufo gargarizans and Pelophylax 

nigromaculatus. Both species were believed to occur in the region, frequently named and most 

often correctly identified in the picture test. B. gargarizans is indeed common in China (Red List 

category of least concern). It occurs even in parks and gardens of large cities and is thus rather 
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visible to the public (Kuzmin et al., 2004a). Moreover, the species is harvested for food and 

offered in street restaurants which might explain why it was especially named by the urban study 

population. In addition, B. gargarizans is commonly used in traditional Chinese medicine (Park 

et al., 1996) which was also mentioned by our study participants, although some of its substances 

(known as bufadienolides) are considered as toxic (Ko et al., 1996; Byard, 2010).  

Pelophylax nigromaculatus also occurs in a wide range of human-introduced habitats and might 

thus be known to people, although it is currently declining in China (Kuzmin et al., 2004b). Most 

likely, however, P. nigromaculatus was familiar to people as it is one of the most popular 

amphibian species harvested for food (Carpenter et al., 2007). This is also true for Paa spinosa 

which is collected for consumption since many decades (Lau, Baorong, Huiqing, Van Dijk, & 

Bain, 2004). Fejervarya limnocharis is also a common species of parks and gardens (Van Dijk et 

al., 2009) and thus in the mind of the urban study population. Moreover, the Cricket Frog has a 

loud and rather distinct call which might help people to memorize it. 

Overall, toads and frogs scored higher on the beautiful than ugly scale. This is in stark contrast to 

studies from European countries. In a Slovenian study with seventh-graders, participants 

expressed disgust towards amphibians (Tomažič, 2011a). In a study from Portugal, the public 

also reacted negative to amphibians (Ceríaco, 2012). Negative attitudes can partly be explained 

by the presence of folklore and negative values associated with it, but also by a lack of 

information about the values of species (Prokop & Tunnicliffe, 2008; Tomažič, 2011a; Ceríaco, 

2012). Our results indicate an association between knowledge of and attitudes towards species. 

The more amphibian species participants could correctly identify, the more they considered toads 

and frogs as beautiful. Moreover, the more they considered them as beautiful, the more they 

wanted to conserve them. A positive relationship between the perception of and preferences for 

species was also found in another study (Lindemann-Matthies, 2005). It might be a pleasing 

result that Chinese people at least in our study region considered amphibians as rather beautiful 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Ko%2BRJ%5Bauth%5D
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as aesthetics is an important determinant of public support for species protection (Ashworth, 

Boyes, Paton, & Stanisstreet, 1995; Stokes, 2006; Prokop & Fančovičová, 2013). However, 

aesthetic feelings towards amphibians might compete with considerations of their usefulness. 

One reason for the observed positive attitudes towards amphibians and their conservation could 

be that Chinese people consider them as useful. Apart from the importance of toads and frogs as 

pest control, study participants referred to their medicinal values. Amphibians and their body 

parts are traditionally used by diverse ethnic groups in China for medicinal purposes (Carpenter 

et al., 2007). In traditional medicine, more than 30 species are used (Ye et al., 1993). About two 

thirds of our study participants also referred to consumption. The consumption of wildlife has 

also been shown in other studies. In Guangdong Province, for instance, frog, snake, hare, and 

pheasant were the wild meats most frequently eaten by local people (Yang, Dai, Deng, Lu, & 

Jiang, 2007). However, the more strongly participants agreed that toads and frogs are useful, the 

more strongly they also agreed that they should be conserved, and vice-versa. Amphibian trade 

for the pet market is not considered to be high, except for certain Tylototriton salamanders 

(Carpenter et al., 2007), which might explain why participants in our study least often considered 

toads and frogs as pets.  

With increasing age of participants, more toads and frogs were named and also correctly 

identified, most likely due to higher levels of experience and knowledge. This was also seen in a 

study by Prokop and Fančovičová (2012) where older and better educated participants had higher 

amphibian identification scores. Direct experiences with amphibians or reptiles were found to 

increase positive attitudes toward them (Tomažič, 2008; Ballouard et al., 2013), which might 

explain why participants regarded toads and frogs more beautiful, useful and important to 

conserve, but also more tasty, the older they were.  

Interestingly, the urban study population was far more able to name and correctly identify toads 

and frogs than the semi-rural and rural one, and more likely to agree to the beauty of toads and 
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frogs. This is in contrast to other findings which indicate that people are the more knowledgeable 

about local wild species, the more rural the community they live in is (Chand & Shulka, 2003; 

Pilgrim et al., 2007). However, knowledge of ecology and environmental issues was found to be 

rather limited among Chinese people living outside major urban areas and areas with good 

education which is often one and the same (Harris, 2006). In the urban area of Quzhou, primary 

school children were most knowledgeable about toads and frogs, indicating the effect of quality 

education in school (see Liu et al., 2003). In the rural and semi-rural study areas, knowledge was 

generally lower, but highest in farmers and lowest in primary school students. Here, daily 

experiences such as foraging might explain the results (see Pilgrim et al., 2007). However, 

farmers agreed far less to the usefulness and conservation value of toads and frogs than, for 

instance, secondary school students which again shows that education counts.  

Women identified more species correctly than did men. One reason could be that women in 

China are more often involved in domestic work such as foraging and cooking, and thus more 

inclined to know toads and frogs. This would also explain why female in comparison to male 

farmers could name more amphibian species. However, it could also be that women in China, as 

in other parts of the world, already as children pay more attention to individual plant and animal 

species than men do, resulting in a better perception and knowledge of species (Harvey, 1993; 

Lindemann-Matthies, 2002). In the present study, women agreed even more strongly than men to 

the beauty of toads and frogs. This again indicates a positive association between knowledge and 

attitudes, especially if the species in question are not harmful to humans (see also Tomažič, 

2008; Ballouard et al., 2013). 

Humans like animals, especially mammals, with large round eyes, flat and expressive faces, 

considerable intelligence and the capacity for social bonding (e.g. Morris & Morris, 1966; 

Katcher & Wilkins, 1993; Lindemann-Matthies, 2005). In contrast, they tend to avoid organisms 

that are morphologically and behaviorally unlike humans (e.g. Morris & Morris, 1965; Kellert, 
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1993b). Such patterns of like and dislike were also found in our Chinese study population. Study 

participants showed a clear preference for dogs. Dogs were most liked and also perceived as 

most useful. Dogs were also by far the most favorite animals in studies from Switzerland 

(Lindemann-Matthies, 2005) and Argentina (Nates et al., 2010). However, whereas in 

Switzerland dogs are kept as pets, in rural areas of China they are kept as farm animals and, 

consequently, considered to be the most useful. Among the ten most liked animals were also the 

native panda (Ailuropoda melanoleuca). This is not surprising as the panda fulfills all criteria of 

a 'loveable animal' (Kellert, 1985, Ballouard, Brishoux & Bonnet, 2011). Since decades, the 

panda – such as the tiger - is on the list of the world's best-liked animal species (Morris & 

Morris, 1966, Driscoll, 1995; Ward, Mosberger, Kistler, & Fischer, 1998; Lindemann-Matthies, 

2005; Ballouard et al., 2011).  

The snake was clearly the most disliked animal. Other studies have also found a strong dislike of 

snakes, not only in humans but also in other primates (Morris & Morris, 1965; Öhman & 

Mineka, 2003; Prokop, Özel & Uşak, 2009). This dislike might partly be a result of an ancient 

evolutionary history where fear of snakes increased survival (Öhman & Mineka, 2003). Snake 

dislike is stronger in areas where venomous snakes actually represent a health risk for people 

(Ballouard et al., 2013). Moreover, affection or dislike may also depend on the image of species, 

which people, influenced by culture and tradition have generated by placing positive or negative 

attributes on organisms such as the 'slithery snake' (Katcher & Wilkins, 1993; Shepard, 1997; 

Prokop et al., 2009). However, previous physical contact with snakes was found to result in more 

snake likeability (Ballouard et al., 2013). Although snakes were disliked by our study 

participants, they were also among the ten animals considered to be most useful. This reflects 

reality as snakes are not only frequently eaten in China (Yang et al., 2007), but also used by the 

pharmaceutical, cosmetic and leather industry (Zhou & Jiang, 2004).  



Chapter 4 

93 

While 28 percent of study participants named the dog as their most favorite animal, another 11 

percent named it as their most disliked one. This dislike could be due to a general feeling that 

dogs are aggressive and dangerous. However, it could also be due to personal negative 

experiences with dogs. Especially in rural parts of China, dogs are raised for protection. 

Protection is deemed important because many men leave rural villages to seek work in larger 

cities, and dogs are raised to protect women, the elderly and children who remain at home (Shen 

et al., 2013). However, many dogs escape and become feral in rural areas, posing a threat to 

humans. Moreover, they often have rabies, especially in the southern provinces of China, which 

substantially increases bite risks (Tang et al., 2005, Si et al., 2005). In a recent study, almost 30% 

of children reported a history of dog bites (Shen et al., 2013), and China has reported the second 

highest rates of illness and death from human rabies worldwide (Tang et al., 2005). 

 

Conclusions  

With the intensification of environmental problems in China it is vital to evaluate people's 

environmental knowledge, attitudes and behaviors. However, at present hardly anything is 

known about Chinese people's perception of and attitudes towards plant and animal species or 

nature in general. Our study sample from Southeast China displayed similar animal preferences 

(e.g. dogs) and dislikes (e.g. snakes) than did people from Europe and South America. However, 

the appreciation of amphibians in China was found to be much stronger than, for instance, in 

several European countries. One reason could be that amphibians in China are an important 

component of local medicine and also collected as food. Our results indicate that more 

knowledge about local amphibian species might lead to more positive attitudes towards them 

and, in turn, to an appreciation of their value and willingness to conserve them. This would be a 

good starting point for conservation education activities in the studied regions. 
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Table 1: Familiarity with local toads and frogs. Study participants (n = 672) from three different areas in Southeast China were asked to name five 

local toads or frogs. Common names were assigned to scientific names as presented in the table. Only species that were named by more than 10% of 

participants are shown. Differences in familiarity between the three study areas were analyzed with Chi-square tests (all df = 2, χ
2
 between 58.2 and 

274.8, all p < 0.001).  

Species 
Responses (%) 

Overall Urban area Semi-rural area Rural area 

Pelophylax nigromaculatus 83.2 95.5 66.9 89.5 

Bufo gargarizans 62.9 90.6 49.2 49.0 

Paa spinosa 54.8 34.4 62.1 68.5 

Rana catesbeiana° 36.0 57.1 40.3 7.0 

Fejervarya limnocharis 34.8 75.9 6.5 24.0 

Rhacophorus megacephalus 21.0 0.0 38.3 23.0 

° non-native to China  

1
0

7
 

C
h
ap

ter 4
 



Table 2: Knowledge about toads and frogs. Study participants (n = 672) were asked to identify one toad and three frogs that were shown to them on 

paper. They were also asked to indicate whether the species are present in the region (note: Leptodactylus latrans is not) and to give some 

information about the species.  

  

Category and taxa 

Responses (%) 

Correct 

identification 

Belief that species 

is present in 

region 

No information 

about species 

provided 

Information about species 

Species     

Bufo gargarizans 70.1 86.6 69.0 medicinal value (18.8), poisonous (2.1)°, pest 

control (1.9), food (1.6), living in forest (1.6), 

other answers (5.0) 

Pelophylax nigromaculatus 50.1 92.3 77.4 pest control (11.5), food (3.1), living near to 

fields (3.0), other answers (5.0) 

Fejervarya limnocharis 24.9 74.9 83.8 pest control (5.7), living near to water (3.4), 

food (2.5), other answers (4.6) 

Leptodactylus latrans 0.0 71.6° 78.4 pest control (10.6), living near to fields (3.0), 

living near to water (2.4), medicinal value 

(2.2), other answers (3.4) 

° wrong answer

1
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Table 3: Attitudes towards toads and frogs. Study participants (n = 672) were asked to indicate 

on 5-step scales, ranging from 1: totally disagree to 5: totally agree, their opinion about certain 

characteristics attributed to toads and frogs.  

Attributes Mean score ± SE 

Useful 4.3 ± 0.03 

Of conservation value 4.1 ± 0.03 

Of medical value 3.7 ± 0.04 

Beautiful 3.4 ± 0.04 

Tasty 3.2 ± 0.04 

Harmful 2.1 ± 0.03 
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Table 4: Importance of toads and frogs. Study participants (n = 672) were shown a list of 

potential uses of toads and frogs and asked to indicate those they thought most fitting. Multiple 

answers were possible.  

Uses Responses (%) 

Pest control  95.2 

Food 65.8 

Conservation value 64.3 

Medical value 59.7 

Bio-indicator 18.6 

Pet animal 12.2 

Other uses   2.2 

 



 

 
 

Table 5: The ten animals that study participants (n = 672) from Southeast China (a) liked most, (b) disliked most and (c) perceived as most useful. º 

denotes unspecific taxa 

(a) Most liked   (b) Most disliked   (c) Most useful  

Taxon Response (%)  Taxon Response (%)  Taxon Response (%) 

Dog (Canis familiaris) 28.3  Snakeº 41.4  Dog (Canis familiaris) 22.8 

Rabbit (Oryctolagus cuniculus) 13.1  Mouseº 23.5  Ox (Bubalus bubalis) 17.9 

Pig (Sus scrofa domesticus) 10.1  Dog (Canis familiaris) 11.2  Frogº 16.2 

Ox (Bubalus bubalis) 8.8  Cat (Felis catus) 7.0  Pig (Sus scrofa domesticus) 8.9 

Cat (Felis catus) 4.9  Pig (Sus scrofa domesticus) 2.8  Cat (Felis catus) 6.1 

Frogº 4.6  Mosquito (Aedes albopictus) 1.9  Birdº 3.7 

Birdº 4.5  Cockroach (Blattella asahinai) 1.8  Rabbit (Oryctolagus cuniculus) 3.0 

Hen (Gallus gallus domesticus) 4.0  Hen (Gallus gallus domesticus) 1.0  Hen (Gallus gallus domesticus) 2.8 

Tiger (Panthera tigris) 3.1  Wild Boar (Sus scrofa) 1.0  Tiger (Panthera tigris) 2.8 

Panda (Ailuropoda melanoleuca) 3.0  Caterpillarº 0.7  Snakeº 2.5 
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Figure 1: Interaction between sex and occupation on Chinese people' familiarity with local toads 

and frogs. Study participants (n = 672) from three different areas in Southeast China were asked 

to name five local toads or frogs.  
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Figure 2: Interaction between the rurality of the study area and occupation on Chinese people' 

knowledge about toads and frogs. Study participants (n = 672) from three different areas in 

Southeast China were asked to identify four toads or frogs which were shown to them on paper.  
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Appendix: Questionnaire 

First part: attitudes and knowledge 

 Which animal do you like most? 

 Which animal do you dislike most? 

 Which animal do you regard as most useful and why? 

 Toads and frogs are: useful, tasty, harmful, beautiful, important to conserve, important for 

medicine (5-step scale from 1: totally disagree to 5: totally agree). 

 Toads and frogs are: useful as food, to regulate water systems, as bio-indicators, for medicine, 

as pets, as pest control, for nature conservation, other reasons (multiple choices). 

 Name five toads and frogs that live in your region. 

 

Second part: picture test 

 Tick whether one of these animals (pictures 1 to 4) occurs in your region. 

 Name the four animals. 

 What do you know about the four animals? 

 

Third part: personal information 

 Sex, age, rurality of the place of living (town, countryside), occupation 

 If you live close to a protected area / nature reserve: write down the name 

 Highest level of education (none, primary, secondary, university)  
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Public knowledge and perception of frogs – a case study from Colombia 

 

Abstract 

This study investigated people’s knowledge and perception of frogs in two areas of the Caldas 

department in Colombia, the semi-urban region of Pensilvania and the rural region of Florencia. 

In spring 2011, 565 randomly selected study participants (50% women, mean age = 24.3 years) 

participated in a written questionnaire and a subsequent picture test. Overall, participants had 

hardly any knowledge about local frogs. They were most familiar with Hypsiboas crepitans 

which is indeed common in the study area. When participants were asked to name five frogs, 

Ranitomeya daleswansoni, which is endemic to the region, was mentioned most often. People in 

the remote area of Florencia were far more able to name and correctly identify local frogs than 

people in Pensilvania. Direct experiences and elders in the community were major sources of 

knowledge about frogs for participants in Florencia, whereas electronic media were a main 

source of knowledge in Pensilvania. Participants’ general knowledge about amphibians was 

rather limited. Most study participants felt that frogs are of high conservation value, and 

important for medical and ecological purposes. However, when asked to estimate the proportion 

of threatened taxa worldwide and in Colombia, amphibians were of least concern. 
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Introduction 

Among vertebrates, amphibians are especially threatened (Baillie et al., 2004; Stuart et al., 2004; 

Hof et al., 2011; IUCN, 2013). Worldwide, more than 1,933 of the known 6,771 species of 

amphibians are currently threatened (IUCN, 2013) and it is estimated that since 1980 already 

120 species have become extinct (GAA, 2004; Stuart et al., 2004; Mendelson III et al., 2006). 

Among amphibians, the order of anura is especially threatened. About 44% of all toads and frogs 

live in tropical regions of Latin America (Duellman, 1988, 1999; Wake & Vredenburg, 2008). 

They are in at least 13 countries of Latin America strongly threatened, and some species have 

already gone extinct (Young et al., 2001). Colombia is one of the most amphibian-rich countries 

of the world (Myers et al., 2000; Gascon et al., 2007). About 714 amphibian species have 

already been recorded (Rueda-Almonacid et al., 2004; Hilton-Taylor et al., 2009), and at least 

336 of them are endemic to Colombia (IUCN, 2013). On the IUCN red list for Colombia, about 

220 amphibian species are currently listed as threatened (Furrer & Corredor, 2008; IUCN, 2013).  

An important cause for the decline of amphibian populations worldwide is a fungus of the genus 

Batrachochytrium (Berger et al., 1998). Until recently, only negative effects of 

Batrachochytrium dendrobatidis were known (Daszak et al., 2003; Simoncelli et al., 2005; 

Gascon et al., 2007; Cheng et al., 2011). However, in 2013 a new species was detected; i.e. 

Batrachochytrium salamandrivorans, which mainly affects salamanders (Martel et al., 2013). 

The fungus Batrachochytrium dendrobatidis can affect amphibian populations rather fast. 

During half a year, it can cause the extinction of about 50 percent of populations in one region 

(Mendelson III et al., 2006). Other important causes for the decline of amphibian populations 

include climate change, habitat decline and fragmentation, the introduction of exotic species, 

environmental pollution, and utilization for medicine or as food (e.g. Gibbons et al., 2000; Sala 

et al., 2000; Young et al., 2001; Collins & Storfer, 2003; Baillie et al., 2004; Sodhi et al., 2008).  
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Species conservation not only requires measures such as the development of action plans, the 

establishment of nature reserves, and ecosystem restoration, but also public information and 

education about local organisms (Trombulak et al., 2004). In 2008, the International Union for 

the Conservation of Nature and Natural Resources (IUCN) initiated the “Amphibian Ark 

Campaign - 2008 Year of the Frog” to protect amphibians globally. Already in 2006, the 

“IUCN/SSC Conservation Breeding Specialist Group (CBSG)”, the “IUCN Amphibian 

Specialist Group (ASG)” and the “World Association of Zoos and Aquariums (WAZA)” 

launched the so-called “Amphibian Ark (AArk)” (Ziegler, 2008). The main aim of the ark is to 

guarantee the ex situ conservation of amphibians. However, another important aim of this 

campaign is to inform and educate the public about amphibians and to sensitize people for 

amphibian conservation. In South America such approaches are urgently needed. Recent studies 

indicate that ecological topics are hardly included in school curricula in South America, pointing 

to a lack of conservation knowledge in both students and adults (González-Gaudiano, 2007; 

Nates et al., 2010).  

Little is known about public knowledge and perception of amphibians. Perception studies on 

frogs and newts in Europe indicate that they are often feared or at least considered to be 

disgusting, although members of these two taxonomic groups are rather harmless in Europe 

(Randler et al., 2005; Tomažič, 2011a; Prokop & Fančovičová, 2012). In a Slovakian study, 

about 30 percent of pond owners admitted killing amphibians (Prokop & Fančovičová, 2012). In 

Slovenia, public perception of the different groups of amphibians was found to be rather 

negative (Tomažič, 2008). People believed, for instance, that touching toads would give them 

warts or might even be poisonous (Tomažič, 2011a). Nevertheless, children in Slovenia did not 

fear toads as much as they were disgusted by them (Tomažič, 2011b). In China, however, toads 

and frogs were considered rather beautiful (Nates & Lindemann-Matthies, in press). Moreover, 
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people were able to name a variety of toads and frogs. Amphibians were considered as important 

for pest control, medicinal purposes and as food.  

This study is one of the first to investigate the public knowledge and perception of frogs in South 

America. Our two study regions of Caldas department in Colombia, i.e. the semi-urban region of 

Pensilvania and the rural region of Florencia, are situated in the central-western region of the 

Colombian Andes. They are in close vicinity to a national park, the Parque Nacional Natural 

Selva de Florencia. Both regions were chosen because they harbor the highest concentration of 

frogs in Colombia, with up to 52 species per ha (PNNC, 2013). About 71% of frog species in the 

national park are endemic, including the rare rain frog Eleutherodactylus fetosus and the red frog 

Ranitomeya daleswansoni (IUCN, 2013; PNNC, 2013). Two regions of different rurality were 

chosen as rurality might influence people’s knowledge and perception of species. Previous 

studies have indicated that people are the more knowledgeable about local wild species, the more 

rural their community is (Chand & Shulka, 2003; Pilgrim et al., 2008).  

Our study provides baseline data for conservation education activities that build upon the 

existing knowledge and perception of local people. They may be of use in schools, but also of 

use for education programmes of national parks. Our study also contributes to international 

research on public perception and knowledge of amphibians (Randler et al., 2005; Tomažič, 

2011a, 2011b; Prokop & Fančovičová, 2012) and, more generally, biodiversity (e.g. Bebbington, 

2005; Lindemann-Matthies, 2005; Lindemann-Matthies & Bose, 2008; Lucherini & Merino, 

2008; Nates et al., 2010). 

We asked the following questions: 

(1) How many and which local frog species can people in the two regions of the Caldas 

department name? 

http://www.parquesnacionales.gov.co/
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(2) Is people’s naming of frogs correlated with their ability to identify certain frogs from 

photographs? 

(3) Where does people’s knowledge about frogs originate from? 

(4) How good is people’s general knowledge about amphibians and endangered taxa? 

(5) Why do people consider frogs important? 

(6) Do age, sex, place of living (semi-urban, rural) and occupation (primary or secondary 

school student, non-farmer, farmer) of people influence their knowledge of and attitudes 

towards frogs?  

 

Methodology 

Study area 

The municipality of Pensilvania (about 27,000 inhabitants) is characterized by a small town and 

some large to small villages which are distributed within an area of 570 km
2
. The remote area of 

Florencia (about 7500 inhabitants) belongs to the municipality of Samaná. It is characterized by 

a village of 1500 inhabitants and some smaller agglomerations and single dwellings which are 

distributed within an area of 240 km
2
. The two study regions are situated between 850 and 2400 

m a.s.l., and characterized by annual temperatures between 17 and 22 °C. 

In both regions, people’s main income derives from the cultivation of coffee. Local farmers also 

cultivate sugar cane, sweet potatoes, corn beans and potatoes (http://www.pensilvania-

caldas.gov.co). Moreover, they raise livestock and produce timber. Today’s population is creole, 

i.e. a mix of people of Spanish, indigenous and African ancestry.  

 

http://www.pensilvania-caldas.gov.co/
http://www.pensilvania-caldas.gov.co/
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Data collection 

In spring 2011, 565 randomly selected study participants (50% women) were approached by 

author 1 in a similar way in well visited places such as parks, churchyards, market places and, in 

case of young people, in schools. They were asked whether they would be willing to participate 

in a short written questionnaire (see appendix) and a subsequent picture test
3
. About 80% of 

people addressed agreed to participate. The others had either no time or did not provide a reason 

for their disagreement. One interview required approximately 20 minutes. The interviews were 

carried out in Spanish and afterwards translated into English. In all data collection exercises, 

anonymity was guaranteed to the study participants. A little present (Colombian chocolate) was 

given to all participants after completing the questionnaire and the picture test.  

The questionnaire 

Study participants were first asked to write down five names of frogs that live in the region. 

Common names were counted as valid. They were also asked in an open question about the 

origin of their knowledge about frogs. 

To investigate participants’ more general knowledge about amphibians, they were shown a list of 

names (frog, turtle, snake, lizard, dolphin, and monkey) and asked to point out which of these 

taxa belong to the amphibians. In another list (frog, turtle, snake, lizard, iguana, crocodile) 

participants were asked to point out taxa that look like a fish when young. To investigate 

participants’ general knowledge about endangered taxa, they were asked to indicate whether 

mammals, amphibians and plants are threatened (yes, no). Participants were then asked to 

estimate the proportion of threatened mammals, amphibians and plants, both in Colombia and 

worldwide. It was hypothesized that mammals were considered as most threatened as attractive 

animals receive disproportional more attention than other taxonomic groups (Knegtering et al., 

                                                             
3
 The picture test can be assessed at: https://sites.google.com/site/juliananatesj/Home. 
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2002; Martín-López et al., 2007; Schlegel & Rupf, 2010; Ballouard et al., 2012; Prokop & 

Fančovičová, 2013). Attractive animals are almost exclusively represented by mammals 

(Lindemann-Matthies, 2005), while amphibians are often perceived as disgusting (Tomažič, 

2011b), and plants are largely ignored at all (Wandersee & Schussler, 2001).  

People’s willingness to protect or conserve certain plants or animals might depend on their 

attitudes towards them (Kellert, 1985; Balmford, et al., 2002; Lindemann-Matthies, 2005, 2006). 

Thus, all study participants were asked to tick whether they considered frogs to be important for 

food, medicine, pest control, nature conservation, as bio-indicators or as pets. They had to state 

their opinion on five-step Likert-scales, ranging from 1 (e.g., extremely harmful) to 5 (e.g., 

absolutely harmless). 

In an open question, participants were asked about their origin of knowledge about frogs. It was 

assumed that people in remote and rural Florencia more often than those in semi-urban 

Pensilvania would indicate elders and their relatives as a source (see Chand & Shulka, 2003; 

Pilgrim et al., 2008), while people in Pensilvania would indicate more often books or electronic 

media (Campos et al., 2012). As people’s knowledge and perception of local biodiversity might 

not only be influenced by their place of living, but also by socio-demographic variables 

(Lindemann-Matthies, 2002; Nates et al., 2010), participants were asked about their age and sex. 

Adults were asked in addition whether they were a farmer or not, and children were asked 

whether they were in primary or secondary school. We assumed that farmers may differ in 

knowledge and perception from non-farmers due to more frequent and direct contact with frogs 

on their land, but also due to more utilitarian attitudes (Kellert & Wilson, 1993). We were also 

interested in farmers as they are important stakeholders in nature conservation activities (Groot 

et al., 2007; Ahnström et al., 2008).  

Finally, all participants were asked whether they had already heard about a conservation 

programme for frogs, and whether they had already participated in such a programme. These 
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questions were asked because of the close proximity of the two study regions to the national park 

that sometimes offers programmes on conservation, including information on threats to local 

amphibian species. 

The picture test 

To investigate study participants’ ability to identify frogs, a picture test was carried out. Three 

frogs that frequently occur in the study region were selected and presented to the participants on 

photographs. One exotic frog was also included to control for participants’ perception of local 

species. Participants were asked to identify the species by their common name, and to indicate 

whether they are present in the area. Moreover, in an open question they were asked to write 

down what they know about the species presented. 

Great care was placed on the selection of suitable pictures. The pictures (all digital photographs) 

were of good quality, taken under similar light conditions and with the intention to present the 

species at their best. Each picture showed a single animal in close-up, and typical characteristics 

of each species were visible. Common local frogs of the region were pre-selected, and the 

respective taxonomic information reviewed (Lynch et al., 1997; Renjifo, 1997; Ruiz-Carranza et 

al., 1996; PNNC, 2013). The final selection of species was done with the help of local 

herpetologists. All species are included in the IUCN Red List of Threatened Species 

(www.iucnredlist.org). The following species were selected:  

1. Leptodactylus fuscus (Creole frog): native to South and Central America. It lives in 

savannahs, grasslands, marshy areas, degraded forests and urban habitats (Reynolds et al., 

2004). 

2. Hypsiboas crepitans (White frog): native to South and Central America. It occurs in 

subtropical or tropical dry forests and moist lowland forests, savannas, rivers, freshwater 

lakes, freshwater marshes, freshwater springs, inland deltas, arable land, pastureland, 

http://en.wikipedia.org/wiki/Forest
http://en.wikipedia.org/wiki/River
http://en.wikipedia.org/wiki/Lake
http://en.wikipedia.org/wiki/Marsh
http://en.wikipedia.org/wiki/Spring_%28hydrosphere%29
http://en.wikipedia.org/wiki/Arable_land
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plantations , rural gardens, urban areas, heavily degraded former forests, water storage areas, 

ponds, aquaculture ponds, irrigated land, and seasonally flooded agricultural land (La Marca 

et al., 2010).  

3. Pristimantis w-nigrum (Zurucuchu robber frog): native to Colombia and Ecuador. It is 

abundant in Colombia, but has been declining in some areas of Ecuador. It occurs in 

deforested and disturbed areas, next to streams or far from them, in cloud forests, sub-paramo 

habitats and old-growth forests (Castro et al., 2010). 

4. Pelophylax nigromaculatus (Black-spotted pond frog): native to China, Japan, the Russian 

Far East and Korea (Fei et al., 1999; Kuzmin et al., 2004). 

Pilot test and study participants 

The feasibility of both picture test and questionnaire, and the content validity of the items were 

discussed with two herpetologists from the region, two rangers from the national park and two 

teachers. Based on their comments, the final pictures were chosen and items formulated. A pilot 

test was carried out with 17 persons from the city of Bogotá. It showed that most of the questions 

were clear. However, three questions were eliminated and one was replaced. 

About 44% of the participants were from the semi-urban region of Pensilvania and 56% from the 

rural region of Florencia. They were between eight and 80 years old (mean age = 24.3 years, SD 

= 15.12). Participants in Pensilvania were slightly younger than those in Florencia (mean ages: 

23.1 ± 0.96 years and 25.3 ± 0.86, respectively; F1,557 = 2.83, P = 0.093). About 53% of 

participants were still in primary or secondary school. Among participants who had finished 

school, 10% were farmers. However, while only 4.4% of participants in the semi-urban region of 

Pensilvania worked as farmers, 14.3% did so in the rural region of Florencia (χ
2
 test: df = 1, χ

2 
= 

15.26, P < 0.001).  

 

http://en.wikipedia.org/wiki/Plantation
http://en.wikipedia.org/wiki/Urban_area
http://en.wikipedia.org/wiki/Pond
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Data analysis 

The answers to the open questions were sorted into categories. Common Spanish names and 

names at the level of the species and genus were included as correct answers. The common 

names provided were assigned to the respective scientific ones.  

To test for differences in naming and identifying frogs, and in origin of knowledge about frogs 

between the two regions, χ
2
 tests were carried out. General linear models were used to test for 

differences in naming and identifying frogs between participants who had already participated in 

a conservation programme of the national park and those who had not. General linear models 

were also used to test whether farmers and non-farmers in the Florencia region differed in their 

ability to name and identify frogs as well as in their attitudes towards certain characteristics 

attributed to them. This comparison was not possible in Pensilvania, because the sample there 

included only eleven farmers. 

Multiple regression analyses were used to test for influences on study participants’ familiarity 

with frogs, knowledge about frogs, knowledge about threatened groups of organisms and 

attitudes towards certain characteristics attributed to frogs. The final minimum adequate models 

were obtained by backward elimination of non-significant (P > 0.05) variables. As these types of 

analyses do not allow strong correlations between explanatory variables, Pearson correlations 

between binomial and metric explanatory variables were tested first. Only variables with r < 0.35 

where included in the models (Crawley, 2005). The following variables and their interactions 

were included in the models: place of living (Pensilvania or Florencia), sex and age. Moreover, 

with the help of a multiple regression analysis, the influence of participants’ opinion on the 

usefulness, beauty, harmfulness, tastiness and medicinal value of frogs on their conservation 

value was tested.  
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Binary logistic regression analyses (backward Wald tests) were used to test for influences on the 

probability that a certain source of knowledge about frogs was used and that the knowledge 

questions about amphibians were answered correctly. Initially, the following explanatory 

variables were included in the models: age, sex and place of living. The final minimum adequate 

models were then obtained by backward elimination of non-significant (P > 0.05) variables. The 

assumptions of multiple regression analyses were tested by calculating variance inflation factors, 

and inspecting partial plots and residuals. All analyses were carried out with SPSS for Windows 

20. 

 

Results 

Familiarity with local frogs (open question) 

Overall, 48% of the study participants could name no frog at all, and only 4% could name five 

frogs as requested. Most often, Ranitomeya daleswansoni was named which is indeed a common 

species in both study regions. Moreover, Hypsiboas crepitans was frequently named (Figure 1). 

However, large differences occurred between the two regions. The proportion of participants 

who could name a certain frog species was always much higher in the rural region of Florencia 

than in the semi-urban region of Pensilvania. Moreover, a larger variety of taxa was named in 

Florencia (see Figure 1). 

In the multiple regression model (R
2
 = 0.41), there was a significant interaction between place of 

living and age (Beta = -0.32, t = -4.05, P < 0.001). While in the semi-urban area of Pensilvania 

participants’ familiarity with local frogs was constantly low, it decreased in rural Florencia with 

age.  

In the region of Florencia, farmers and non-farmers did not differ in the number of frogs they 

could name (p = 0.125). 
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Knowledge about frogs (picture test) 

Study participants’ knowledge about common local frogs was very poor, and respondents could 

hardly name any characteristics of the species shown to them on paper (Table 1). Hypsiboas 

crepitans was the best known species. Participants who could identify this species (and also 

Leptodactylus fuscus) were all living in rural Florencia. However, farmers and non-farmers in 

this region did not differ in identifying H. crepitans (P = 0.213). Moreover, neither age nor sex 

had an influence on participants’ ability to identify H. crepitans.  

Among those study participants who named Hypsiboas crepitans in the open question, 66% 

could also correctly identify this species from a photograph, whereas among those who did not 

mention it, only 5.0% could do so (df = 1, χ
2
 = 244.48, P < 0.001).  

Overall, 16% of participants had heard about a conservation programme for frogs, and 3% had 

participated in such a programme. These participants (n = 16) perceived more local frogs (means 

of 2.1 ± 0.25 and 1.2 ± 0.04, respectively; F1,560 = 12.24, P = 0.001) and were also more able to 

identify them than the others (means of 0.6 ± 0.11 and 0.2 ± 0.02, respectively; F1,562 = 7.96, P = 

0.005).  

Origin of knowledge about frogs 

While school lessons, direct experiences and folk knowledge, i.e. knowledge received from 

elders in the community, were the main sources of knowledge about frogs for participants in 

Florencia, television was the most important source in Pensilvania (Table 2).  

In the binary logistic regressions, with increasing age, electronic media or school were less likely 

mentioned as a knowledge source (B = -0.02, Wald = 10.56, P = 0.001 and B = -0.03, Wald = 

22.90, P < 0.001), while folk knowledge was more likely mentioned (B = 0.03, Wald = 21.07, P 

< 0.001). Participants from Pensilvania more likely than those from Florencia used electronic 

media (B = 1.57, Wald = 65.58, P < 0.001) and books (B = 0.59, Wald = 8.97, P = 0.003), but 



Chapter 5 

129 

less likely named school and folk knowledge as sources (B = 0.49, Wald = 7.26, P = 0.007 and B 

= 0.96, Wald = 18.66, P < 0.001). Men more likely than women mentioned direct experiences 

with frogs (B = 0.52, Wald = 6.84, P = 0.009, respectively). 

General knowledge about amphibians 

When participants were shown a list of taxa and asked to point out those that belong to the class 

of amphibians, less than 40% could do so correctly. Especially snakes and turtles were often 

considered to be amphibians (Table 3a). When asked to point out taxa that look like a fish when 

young, participants performed better; about 74% ticked the correct answer. Iguanas and lizards 

were sometimes pointed out to have fish-like young stages (Table 3b). None of the tested 

variables influenced the results (binary logistic regressions: all P > 0.125). 

Knowledge about threatened groups of organisms 

In contrast to our hypothesis, plants were considered more threatened (by 85.4% of participants) 

than mammals (84.1%) and amphibians (78.4%). When participants were asked to estimate the 

proportion of threatened mammals, amphibians and plants both in Colombia and worldwide, 

plants always received the highest and amphibians the lowest estimates (Table 4). However, in 

relation to the actual proportion of threatened mammals worldwide and in Colombia, mean 

estimates were by far too large. The largest overestimation, however, occurred for the proportion 

of endangered plant species worldwide (see Table 4). 

In the multiple regression models, participants from rural Florencia gave lower estimates for the 

proportion of threatened plants worldwide than did those from semi-urban Pensilvania (Beta = 

0.14, t = 3.30, P = 0.001).  

Women gave higher estimates than men for the proportion of threatened mammals and plants 

both worldwide and in Colombia (all Beta > 0.09, all t > 2.08, all P < 0.039). For the proportion 

of threatened amphibians worldwide, women’s estimates were higher in Pensilvania, but similar 
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to those of men in Florencia (significant interaction between sex and place of living; Beta = 0.17, 

t = 2.86, P = 0.038).  

For the proportion of threatened mammals and amphibians both worldwide and in Colombia, 

estimates decreased with age in Florencia, while they did not change with age in Pensilvania. 

However, they were always higher in Pensilvania (significant interactions between age and place 

of living; all Beta > 0.21, all t > 5.12, all P < 0.001).  

Attitudes towards frogs 

Participants most often indicated that frogs are important for conservation and as pest control 

(Figure 2). On average, participants ticked 2.3 ± 0.07 reasons why frogs are important. In the 

model (R
2
 = 0.04), the place of living influenced the number of reasons given. Participants from 

semi-urban Pensilvania ticked more reasons why frogs are important than those from rural 

Florencia (Beta = 0.19, t = 4.65, P < 0.001).  

Study participants agreed that frogs are of conservation and medical value, and disagreed that 

they are tasty (Table 5). They felt rather indifferent towards the usefulness, beauty and 

harmfulness of frogs. Overall, participants from the semi-urban region of Pensilvania agreed 

significantly more strongly to the conservation and medical value of frogs and on their 

usefulness than those from the rural region of Florencia (see Table 5). They also considered them 

to be more beautiful. 

In the multiple regression models, the place of living influenced participants’ attitudes towards 

frogs (all Beta > 0.09, all t > 2.21, all P < 0.028; compare Table 5). Moreover, men considered 

frogs more beautiful than did women (Beta = 0.34, t = 4.41, P < 0.001).  

In Florencia, farmers considered frogs less useful than did non-farmers (means of 2.3 ± 0.18 and 

3.0 ± 0.08, respectively; F1,307 = 13.72, P < 0.001). Moreover, they considered frogs less tasty 

(means of 1.6 ± 0.15 and 2.0 ± 0.06, respectively; F1,305 = 5.19, P = 0.023). 
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In a multiple regression analysis (R
2
 = 0.25), the more strongly participants agreed that frogs are 

useful, of medicinal value and beautiful, the more strongly they also agreed that they should be 

conserved (all Beta > 0.10; all t > 2.65, all P < 0.008). In contrast, the more strongly participants 

agreed that frogs are harmful, the less strongly they agreed that they should be conserved (Beta = 

-0.11; t = -3.03, P = 0.003).  

 

Discussion 

Overall, study participants’ familiarity with local frogs was rather poor. Almost half of the 

participants could name no frog at all. Only two species, i.e. Ranitomeya daleswansoni and 

Hypsiboas crepitans were named by more than a third of participants, who were almost all from 

the rural and rather remote region of Florencia. Hypsiboas crepitans was not only frequently 

named, but also most often correctly identified in the picture test and also believed to occur in 

the region. Moreover, participants could provide some information about the habitat of this 

species. H. crepitans is indeed very common in the two study regions. It occurs in parks and 

gardens and is thus rather visible to the public (La Marca et al., 2010). However, Ranitomeya 

daleswansoni, which is a rare and endemic local frog species, was even more often named. One 

reason could be that staff of the national park informs the public about local species, including 

frogs and also addresses children in school through a special environmental programme that 

deals with local endemic species (Rivera & Rojas, 1998). Our results indicate that such 

programmes might be effective. Respondents who actually had participated in one of these 

programmes (80% of them were students and almost all were from Florencia) were more 

familiar and also more able to identify local frogs from photographs than the others. However, 

our results are only based on 16 cases. 
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Study participants had great difficulties to identify common local frog species and knew hardly 

anything about them. These findings are in contrast to those from a comparable study undertaken 

in China where people were rather familiar with frogs (Nates & Lindemann-Matthies, in press). 

However, while in China the urban study population was far more able to name and correctly 

identify frogs than the semi-rural and rural one, this was not the case in Colombia. The study 

population in Florencia (more rural) was far more knowledgeable than the one in Pensilvania 

(more urban), where actually none of the participants could identify a single frog species 

correctly. One reason for the better performance of people from the Florencia region could be its 

rurality and remoteness. Households in remote and rural regions were found to be more 

dependent on natural resources and more connected to the local environment than households in 

more urban regions, especially when they had a low income (Pilgrim et al., 2008). Direct 

experiences with frogs as a knowledge source were indeed significantly more often mentioned in 

rural Florencia. However, being a farmer or a non-farmer in this region did not affect perception. 

Age did hardly affect the perception of frogs in Pensilvania, while in Florencia perception 

decreased with age. This indicates that tradition might not play a strong role in influencing 

people’s perception in the study regions. Although direct experiences and folk knowledge, i.e. 

knowledge received from elders in the community, were important sources of knowledge about 

frogs in the Florencia region - especially for older participants - older people were less 

knowledgeable about frogs. In other countries such as India, however, community elders were 

much more knowledgeable and transferred their knowledge to the younger generation (Chand & 

Shulka, 2003). A potential lack of knowledge in young people in our study area could have been 

compensated by environmental education in school, mainly offered by staff of the national park. 

This would also explain why in Florencia, where the main office of the national park resides, 

younger participants more often mentioned the school as the origin of their knowledge about 

frogs.  
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Participants from Pensilvania, and especially the young ones, more often named electronic media 

(especially television) and less often the school as a knowledge source about frogs. However, the 

media rarely provide detailed information about local species and thus fail to foster people’s 

taxonomic knowledge and perception of species (Martín-López et al., 2007, 2008; Clucas et al., 

2008; Nates et al., 2010; Nates et al., 2012). It is thus hardly surprising that participants’ 

familiarity with local frogs was overall poor in Pensilvania. It should still be noted that in 

comparison, for instance, to China, overall knowledge and perception of frogs was generally low 

in our study area. One reason could be that society in Colombia has already moved further away 

from a traditional, rural life style than society in China. In 2012, about 48% of the population in 

China was still classified as rural, whereas in Colombia this proportion was just 24% (The World 

Bank, 2013).  

In general, participants’ taxonomic knowledge was poor. They had difficulties to clearly assign 

taxa to the class of amphibians which most likely reflects a lack of ecology / organismic 

education in school (e.g. Nates et al., 2010). However, despite their lack of ecology education, 

participants considered frogs to be important for conservation and ecological reasons, i.e. for 

pest control and as bio-indicators. Less than 10% of participants referred to consumption which 

is in contrast to a comparable study from China where about 66% of participants did so (Nates & 

Lindemann-Matthies, in press). About 75% of amphibian species in China are used for human 

consumption (Xie et al., 2007) or traditional medicine (Ye et al., 1993; Gascon et al., 2007). 

Farmers in Colombia considered frogs less useful than did non-farmers which was also the case 

in China (see Nates & Lindemann-Matthies, in press). One reason could be that farmers are less 

well educated than non-farmers, and were thus not aware about the ecological importance of 

frogs. 

In contrast to European studies, frogs were not considered ugly in Colombia. Instead, 

participants felt rather indifferent towards them. In studies from Slovenia and Portugal, for 
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instance, participants reacted rather negative to amphibians (Tomažič, 2011a; Ceríaco, 2012). It 

is a pleasing result that people in our study region at least displayed a neutral attitude towards the 

appearance of frogs, because aesthetics is an important determinant of public support for species 

protection (Ashworth et al., 1995; Stokes, 2006; Prokop & Fančovičová, 2013). The more 

strongly participants agreed that frogs are beautiful, useful and of medicinal value, the more 

strongly they also agreed that they should be conserved. Perceived attractiveness and attributed 

conservation value of a taxon are strongly correlated (Balmford et al., 1996; Bonnet et al., 2002, 

Clark & May, 2002; Seddon et al., 2005; Clucas et al., 2008; Trimble & Van Aarde, 2010). Men 

considered frogs more beautiful than did women which might be due to more direct experiences 

and familiarity with local frog species. Direct experiences with amphibians have been found to 

increase positive attitudes toward them (Tomažič, 2008; Ballouard et al., 2013). 

Humans appreciate animals like mammals which are rather similar to them in appearance and 

behavior (e.g. Morris & Morris, 1966; Katcher & Wilkins, 1993; Lindemann-Matthies, 2005). In 

contrast, they tend to avoid organisms that are morphologically and behaviorally unlike humans 

(e.g. Morris & Morris, 1965; Kellert, 1993; Prokop & Tunnicliffe, 2008; Prokop et al., 2010). It 

was thus assumed that people might be most worried about the endangerment of (attractive) 

mammals and consider them most threatened. Interestingly, this was not the case. In relation to 

the actual proportion of endangerment, the worldwide proportion of threatened plant species was 

most strongly overestimated, while mean estimates for amphibians but also plants in Colombia, 

were not far from the actual proportions. Women’s estimates were always higher than those of 

men which could be explained by their higher concern about the loss of biodiversity and 

environmental destruction (Kellert, 1985; Lindemann-Matthies, 2002; Nates et al., 2010). 

Estimates for threatened mammals and amphibians decreased with age in Florencia, and became 

thus more accurate. This, paradoxically, could be explained by recent conservation education 

programmes in schools, i.e. the major origin of participants’ knowledge about frogs in Florencia. 
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Young people who learn about the endangerment of species might simply assume higher 

numbers of threatened (local) taxa than older people who might have never heard about 

biodiversity loss.  

 

Conclusions 

The present results indicate that even in rather rural areas of Colombia the public’s perception 

and knowledge of frogs is rather poor. Raising people's awareness and knowledge about 

amphibians is seen as an important conservation measure (Yang & Xu, 2003; Yang et al., 2004; 

Ceríaco, 2012). More familiarity with and knowledge about local amphibian species might lead 

to more positive attitudes towards them and, in turn, to a greater willingness to conserve such 

species (Nates & Lindemann-Matthies, in press). In our study area in Colombia, some 

conservation education attempts have already been made by staff members of the national park. 

A recent campaign focused on the rare and endemic local frog species Ranitomeya 

daleswansoni. However, the success of such programmes depends on the time assigned to them. 

Programme evaluations have shown that one-day conservation education workshops are hardly 

effective in the long term (Borgerhoff Mulder et al., 2009; Nates et al., 2012). However, if 

participants are given the chance to repeated exposures, such programmes might be successful 

(Ruiz-Mallen et al., 2009), especially when they are rich in student-centered activities (Knapp & 

Poff, 2001).  

Our results indicate that local people in the Caldas department of Colombia have hardly any 

knowledge about, but also hardly any negative attitudes towards frogs. This could be a good 

starting point for conservation education in an area where frogs and other amphibian taxa are 

both abundant and endangered. Conservation education in the region could build upon familiar 

species such as Hypsiboas crepitans or Ranitomeya daleswansoni which is fascinating as it 
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sometimes carries the tadpoles on its back. However, suitable education materials have to be 

designed and, for a larger impact, teachers be enabled to distribute ecological / conservation 

knowledge in class. 
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Table 1: Knowledge about frogs in Colombia. Study participants (n = 565) were asked to identify four frogs that were shown to them as 

photographs. They were also asked to indicate whether the species are present in the region (note: Pelophylax nigromaculatus is not) and to give 

some information about the species.  

  

Species 

Proportion of participants (%) 

Correct 

identification 

Belief that species is 

present in region 

Correct information 

about species provided 

Information about species 

Hypsiboas crepitans 25.0 46.5 15.1 Description of habitat (14.0), poisonous 

(2.9)°, non-poisonous (0.7), can change 

color (0.2), pest control (0.2), other 

answers (0.2)° 

Leptodactylus fuscus   0.5 45.5   7.1 Description of habitat (6.0), poisonous 

(3.6)°, non-poisonous (0.7), eating 

insects (0.4), other answers (0.6)°  

Pristimantis w-nigrum   0.0 32.6   8.8 Description of habitat (8.4), poisonous 

(2.7)°, non-poisonous (0.2),  pest control 

(0.2), other answers (1.2)°  

Pelophylax nigromaculatus   0.0  22.5°   0.0 Misconceptions (6.9)°  

°: Misconceptions 
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Table 2: Origin of knowledge about frogs in view of 250 people from a semi-urban and 315 

people from a rural region in Colombia. In an open question participants were asked to state 

where they had learned something about frogs. The answers were sorted into broad categories. 

Multiple answers were allowed. Differences between the two types of participants were analysed 

by using χ
2
 tests. 

Origin of knowledge 

Proportion of answers (%)  
χ

2
 value and sig. 

Semi-urban region Rural region  

Electronic media     

Television 46.8 15.2  67.16*** 

Internet 17.6   9.8  7.29** 

Books     

Books in general 32.0 20.6  9.44** 

Scientific books   8.4   4.5  3.72* 

School 31.3 41.3  5.91** 

Direct contact with frogs 20.5 28.3  4.50* 

Folk knowledge 14.5 30.9  20.79*** 

Park programme on frogs   0.0   8.6  22.50*** 

Cannot remember   7.2   2.5  5.86* 

*: P < 0.05; **: P < 0.01; ***: P < 0.001 



 

 

Table 3: Knowledge about amphibians. Study participants (n = 565) were shown two lists of taxa and asked to point out which of these taxa (a) 

belong to the group of amphibians and (b) look like a fish when young. The correct answers are marked in bold.  

Questions Taxa and proportion of participants (%) 

(a) Which animals belong to the 

group of amphibians? 

Frog (38) Turtle (35) Snake (38) Lizard (30) Dolphin (8) Monkey (3) 

(b) Which animals look like a fish 

when young? 

Frog (74)  Turtle (2) Snake (4) Lizard (7) Iguana (10) Crocodile (4) 
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Table 4: Estimated proportion of threatened groups of taxa in view of 250 people from a semi-urban and 315 people from a rural region in 

Colombia. Data were taken from the 2006 IUCN Red List (species are considered as critically endangered, endangered or vulnerable). 

Overestimation was calculated as mean estimated minus actual proportion of threatened taxa. 

 

Estimated proportion of threatened taxa (%) 

Mammals in 

Colombia 

Amphibians in 

Colombia 

Plants in 

Colombia 

Mammals 

worldwide 

Amphibians 

worldwide 

Plants 

worldwide 

Minimum 0.0 0.0 0.0 0.0 0.0 0.0 

Maximum 100.0 100.0 100.0 100.0 100.0 100.0 

Mean estimation (semi-urban / rural) 52.9 / 50.7 48.4 / 38.3 56.2 / 53.1 66.4 / 58.3 61.8 / 47.7 71.7 / 62.3 

Actual proportion  9.8 30.0 35.5 21.0 29.0 3.0 

Overestimation (semi-urban / rural) 43.1 / 40.9 18.4 / 8.3 20.7 / 32.1 45.4 / 37.3 32.8 / 18.7 68.7 / 59.3 
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Table 5: Attitudes towards frogs of 250 people from a semi-urban and 315 people from a rural region in Colombia. Study participants were asked to 

indicate on 5-step scales, ranging from 1: totally disagree to 5: totally agree, their opinion about certain characteristics attributed to frogs. 

Differences in attitudes between the two study areas were analysed with ANOVAs. 

Attribute 
Mean score ± SE  Influence of rurality 

Semi-urban region Rural region  F value P value 

Of conservation value 4.0 ± 0.07 3.6 ± 0.06  F1,563 = 14.38 < 0.001 

Of medical value 3.7 ± 0.06 3.1 ± 0.06  F1,563 = 61.79 < 0.001 

Useful 3.3 ± 0.07 2.9 ± 0.06  F1,563 = 18.84 < 0.001 

Beautiful 2.9 ± 0.07 2.4 ± 0.07  F1,563 = 21.09 < 0.001 

Harmful 2.8 ± 0.07 2.5 ± 0.06  F1,563 =   6.26    0.013 

Tasty 2.6 ± 0.06 2.0 ± 0.06  F1,563 = 44.87 < 0.001 
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Figure 1: Familiarity with local frogs. Study participants (n = 565) from two regions of 

Colombia were asked to name five local frogs. Common names were assigned to scientific 

names as presented in the figure. Differences in familiarity between the two study regions were 

analyzed with χ
2
 tests (all df = 1, χ

2
 between 4.81 and 266.52, *: p  0.05, **: p 0.01, ***: p  

0.001).  
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Figure 2: Importance of frogs in view of 565 people in two regions of Colombia. Study 

participants were shown a list of potential uses of frogs and asked to indicate those they thought 

most fitting. Multiple answers were possible. Differences in familiarity between the two study 

regions were analyzed with χ
2
 tests (all df = 1, χ

2
 between 7.61 and 41.09, **: p 0.01, ***: p  

0.001). 
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Appendix: Questionnaire 

First part: attitudes and knowledge 

 Name five frogs that live in your region. 

 Where does your knowledge about frogs come from? 

 Which animal is an amphibian: snake, monkey, lizard, frog, turtle, dolphin? 

 Which animal resembles a fish when young: iguana, crocodile, frog, snake, turtle, lizard? 

 Mammals / amphibians / plants are threatened (yes, no) 

 Estimate the proportion of threatened mammals / amphibians / plants in Colombia and 

worldwide. 

 Frogs are important as: food, medicine, pest control, nature conservation, as bio-indicators, as 

pets, other reasons (multiple choices). 

 In your opinion (ranging 1: totally disagree, 2: disagree, 3: neither / nor, 4: agree and 5: totally 

agree), frogs are or have: conservation value, medical value, useful, beautiful, harmful and 

tasty 

 Do you know about any frog conservation programme (yes, no)? If you have participated in 

such a programme: name it.  

Second part: picture test 

 Name the four animals. 

 Tick whether one of these animals (pictures 1 to 4) occurs in your region. 

 What do you know about the four animals? 

Third part: personal information 

 Sex, age, place of living, occupation (primary school, secondary school, farmer, non-farmer) 
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Conservation of local biodiversity not only requires measures such as the development of species 

action plans, the establishment of nature reserves or ecosystem restoration, but also public 

information and education about local organisms and their ecological importance (e.g. Colton & 

Alpert, 1998; Trombulak et al., 2004). The findings of this thesis demonstrate the necessity for 

local biodiversity education. They are both in line and in contrast with several studies from 

Western European countries. In these studies knowledge of local biodiversity was found to be 

very limited (Balmford et al., 2002; Lindemann-Matthies, 2002; Bebbington, 2005; Lindemann-

Matthies & Bose, 2008). In contrast, in both case studies from Argentina, Mendoza (chapter 1) 

and Valle Fértil (chapter 2), children could name many more plant and animal species than 

children from European countries could do, and it was remarkable that most of these organisms 

were named at the genus or species level (Nates et al., 2010). Nevertheless, most organisms 

mentioned were exotic ones. However, with regard to local amphibian species, perception of and 

knowledge about them was rather low in Colombia (chapter 5), while it was comparatively high 

in China (chapter 4). 

It can be assumed that the higher perception of organisms in China and in Argentina, when 

compared to studies from European countries, is due to the countries’ lower human development 

indices (Pilgrim et al., 2008). People were found to be more knowledgeable about organisms and 

their uses, the less developed their country was and the more dependent on the use of natural 

resources they were (Chipeniuk, 1995; Chand & Shulka, 2003; Pilgrim et al., 2008). Indeed, 

children’s perception of species in Argentina was strongly directed towards useful plants and 

animals, indicating a strong utilitarian attitude towards nature (Kellert, 1993a; Bizerill, 2004). 

However, as in Colombia (chapter 5) study participants had great difficulties to identify common 

local wild species and knew hardly anything about their (ecological) importance. One reason 

could be that society in both Argentina and Colombia has already moved further away from a 

traditional, rural life style than society in other developing countries such as China (see chapter 

4; The World Bank, 2013).  

In China (chapter 4), perception and knowledge of amphibians increased with age. A similar 

positive relationship was found in a study from Slovakia (Prokop & Fančovičová, 2012). In 

Colombia, however, an inverse relationship was found (chapter 5), pointing to different sources 

of knowledge about organisms in different age groups. While school education in China only 

played a role in the urban study region, in Colombia it was a significant knowledge source in 

both regions investigated. Although rural participants in Florencia frequently mentioned 

community elders as agents of knowledge transfer, pointing to a more traditional way of learning 
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about species (compare Chand & Shulka, 2003), the influence of formal education was already 

larger. This was also the case in the province of Mendoza (chapter 1) and the Valle Fértil 

(chapter 2). Although the Valle Fértil is a remote and rural region, in which elder community 

members typically disseminate biodiversity knowledge, the students hardly mentioned their 

grandparents or parents as a knowledge source. Most likely, traditional ecological knowledge is 

only preserved in very small and isolated places in the regions, i.e. in places that were not 

included in the study samples. 

Today, important information sources about organisms and their diversity are electronic media 

such as television and the internet (Ballouard et al., 2011). With decreasing age of participants 

and decreasing rurality in Argentina (chapter 1) and Colombia (chapter 5), direct experiences 

with organisms in nature were less often and electronic media (television and internet) more 

often mentioned as a source of knowledge about organisms. However, the media rarely provide 

detailed information about local species and might thus fail to foster taxonomic knowledge and 

species perception (Martín-López et al., 2007; Clucas et al., 2008; Nates et al., 2010; Nates et al., 

2012). This could be seen in the present studies, as media consumption contributed less to 

knowledge about local species than direct experiences in nature (chapter 1 and 5). In more urban 

regions in China and Colombia (chapters 4 and 5), school education was frequently mentioned as 

an information source. However, at least in the case study from Colombia, it was hardly 

successful in increasing students’ familiarity with local biodiversity. This is most likely due to a 

lack of environmental education in school (see González-Gaudiano, 2007). In China, however, 

primary school children were most knowledgeable about local toads and frogs in the urban 

region, most likely due to environmental education in urban schools which is otherwise rather 

limited (see Liu et al., 2003; Harris, 2006).  

Study participants’ preferences for certain plants and animal species followed universal patterns 

of 'like' and 'dislike'. Both in Argentina (chapter 2) and China (chapter 4) mammals were liked 

best, while other classes of vertebrates such as snakes and invertebrates were clearly disliked. 

The general tendency to dislike animals that in appearance and behavior are unlike humans or 

are considered dirty, smelly, poisonous, and transmitters of diseases was found in many other 

countries (e.g. Morris & Morris, 1965.; Kellert, 1993b; Paraskevopoulos et al., 1998; 

Lindemann-Matthies, 2005; Patrick & Tunnicliffe, 2011). In the case of plants, preferences were 

directed towards attractive ornamental ones with colorful flowers or fruits. It has been assumed 

by evolutionary biologists that people’s preferences for certain species or features of species are 

genetically based (Wilson, 1984). Bright colors in plants may have signaled 'food' to our 
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ancestors which would partly explain modern humans’ predisposition to them (Heerwagen & 

Orians, 1993). It should be noted that in the province of San Juan (chapter 3), two native 

organisms, the guanaco (Lama guanicoe) and the mesquite (Prosopis flexuosa) were frequently 

pointed out as most beautiful. This might be a pleasing result for conservation as both species are 

sensitive to ecosystem changes and, in consequence, threatened in the region (see Ojeda et al., 

1998; Vilela et al., 2009). However, two exotic organisms, the fast growing eucalyptus and the 

introduced hare (Lepus europaeus), were even more often pointed out as most beautiful. Both 

organisms can cause severe threats to the local biodiversity (Rozzi et al., 2000; Smith-Ramirez, 

2004; Galende & Raffaele, 2008). The observed positive attitudes towards exotic species due to 

aesthetics demonstrate the necessity of local conservation education programmes. 

In contrast to studies from European countries where people had a rather negativistic perspective 

towards amphibian species (e.g. Prokop & Tunnicliffe, 2008; Tomažič, 2011; Ceríaco, 2012), 

frogs and toads scored higher on the beautiful than ugly scale in China (chapter 4). The results 

exemplify that there is a strong association between knowledge of and attitudes towards species. 

The more amphibian species participants could correctly identify in China, the more they 

considered toads and frogs as beautiful and worthy for conservation. In Colombia (chapter 5), 

participants had hardly any knowledge about frogs and, in consequence, felt rather indifferent 

towards amphibians. However, also there a positive correlation between perception and 

attractiveness was found. It is a pleasing result that participants in both studies displayed at least 

neutral attitudes towards the appearance of animals other than 'loveable' ones (Kellert, 1985), 

because aesthetics is an important determinant of public support for species protection 

(Lindemann-Matthies, 2005; Prokop & Fančovičová, 2013).  

In Colombia, men considered frogs more beautiful than did women which might be due to more 

direct experiences and familiarity with local frog species. Gender differences in preferences for 

species were also found in rural Argentina (chapter 1 and 2) and China (chapter 4). In contrast to 

a Swiss study (Lindemann-Matthies, 2005), horses were especially liked and considered as most 

useful by boys in Argentina (chapter 2). In the farming communities of Valle Fértil, for instance, 

the roles of men and women are strictly defined. While boys help their fathers with the farming 

(and use horses), girls stay at home and help their mothers with the home duties. These different 

loci of 'biodiversity learning' (farm vs. home) shape the children’s cognition of species. As 

perceptions and preferences are closely linked (Lindemann-Matthies, 2005), girls are more likely 

to perceive and like species in the vicinity of their home, e.g. dogs and roses, whereas the 

attention of boys is more focused on farmland species, e.g. horses. The results demonstrate that 
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the way we learn about biodiversity is important and affects our preferences for certain kind of 

organisms. 

Gender also influences the perception of species. Similar to the above discussed results, boys in 

Mendoza were more familiar than girls with native and wild species and named the countryside 

as the place of initial contact with organisms, while girls were more familiar with exotic species 

and used the garden as a source of knowledge (chapter 1). As in European countries, women in 

China identified more species correctly than did men (chapter 4). One reason could be that 

women in China are more often involved in domestic work such as foraging and cooking. 

However, it could also be that women in China, as in other parts of the world, already as children 

pay more attention to individual plant and animal species than men do, resulting in a better 

perception and knowledge of species (Harvey, 1993; Lindemann-Matthies, 2002).  

The present results demonstrate that at least in the regions investigated, traditional knowledge 

about local organisms is no longer sufficiently present. In Argentina, for instance, today’s 

economy is based on the production of exotic crops, and on livestock husbandry (Vilela et al., 

2009), and most of the communities have already lost their ancestral knowledge, acquired over 

hundreds of years of cultural learning or practical experimentation (Ladio & Lozada, 2009). 

Moreover, due to increasing urbanization (Müller & Werner, 2010), young children will become 

more and more alienated from direct experiences with the diversity of local wild organisms. 

Instead, mass media and books may substitute personal interactions with nature. In view of the 

accelerating loss of biodiversity (e.g. Vié et al., 2009) and taking into account the rather limited 

familiarity of study participants with local wild organisms, conservation education is urgently 

needed in all of the studied regions. Schools should be a main provider of ecological / 

conservation knowledge. However, this was hardly the case in the present case studies. In 

Colombia (chapter 5) as well as in Argentina (chapter 3), students were lacking ecological 

knowledge and understanding, illustrating the absence of ecology education in school.  

At present, conservation education in Latin America and elsewhere is often provided by 

institutions other than schools (e.g. Borgerhoff Mulder et al., 2009; Ruiz-Mallen et al., 2009). As 

conservation workshops are costly, they are often short and single events. However, as outlined 

in chapter 3, even a single short intervention can be effective both in the short and the long term, 

if the information provided is simple and already somewhat familiar to students. Nevertheless, 

repeated exposures should be advised as no further reinforcement of workshop contents is 

expected because of the lack of ecology education. Findings of chapter 3 also show that more 
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species-specific educational efforts have to be made if appraisal of 'non-loveable' species such as 

the condor should be raised.  

In conclusion, the results of this thesis contribute to a better understanding of people’s 

familiarity with and attitudes towards native and exotic species. They also help to develop 

conservation education programmes that are tailored to the needs and experiences of local 

people. Conservation education should start locally, i.e. by providing multiple opportunities to 

explore the local environment and to investigate and learn about local wild organisms. As part of 

a plan for the sustainable use of semi-arid and arid areas, conservation education in Argentina 

should particularly emphasize the consequences of species introductions and habitat degradation 

for local biodiversity. In the case of Colombia, the diversity of local amphibians could be 

emphasized and in the case of China, where amphibians are heavily exploited, their ecological 

importance and conservation status. However, suitable didactic materials such as booklets, 

posters, environmental games or educational CDs have to be designed, which provide students 

with information and activities on local wild species, exotic ones and the consequences of 

species introductions. Moreover, teachers have to be prepared in preservice and inservice 

education to include ecological / conservation topics in their teaching and to offer students 

multiple direct experiences with local organisms in the vicinity of their schools.  
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