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Resumo 

A conservação dos carnívoros é considerada prioritária devido à importância destes para os 

ecossistemas e à ameaça séria de extinção que enfrentam em todo o mundo. Jaguares (Panthera onca) 

e pumas (Puma concolor), os maiores felinos do Brasil e das Américas, estão em declínio devido a 

ameaças como a perda de habitat e a redução do número de presas. Como resposta a estas adversidades, 

surge uma maior necessidade destes felinos recorrerem a gado como fonte de alimentação, e dada a 

expansão das comunidades humanas, a oportunidade de o fazerem aumenta. Consequentemente, 

aumenta a sua perseguição por criadores de gado em busca de retaliação, podendo resultar numa maior 

mortalidade dos jaguares e pumas. Ambas as espécies ocorrem na Caatinga, um ecossistema que só 

existe no Brasil. É caracterizado por uma longa história de impactos antropogénicos na biodiversidade, 

principalmente a transformação excessiva de áreas de vegetação nativa para práticas de agricultura e 

agropecuária e, mais recentemente, para o estabelecimento de empreendimentos de energia eólica e 

solar. Estes impactos e o ainda ténue conhecimento do bioma – número reduzido de trabalhos 

científicos, falta de menção em trabalhos de escala global e dúvidas na sua nomenclatura - surgem como 

desafios para desenvolver investigação e promover a coexistência entre pessoas e felinos. Existe, 

portanto, uma necessidade crescente de abordar a conservação como um assunto interdisciplinar, tendo 

em consideração a vertente socio-ecológica indispensável para melhorar as relações entre os seres 

humanos e a vida selvagem. A educação é essencial neste contexto, porque permite um aumento do 

conhecimento e consciencialização, uma alteração de comportamentos e um aumento de atitudes 

positivas para com a natureza. Neste estudo, gerações mais jovens foram utilizadas como amostra 

devido à sua importância como futuros conservacionistas e decisores, e à sua influência nos adultos. 

Este estudo foi realizado em escolas dos municípios de Sobradinho e Juazeiro, ambos localizados no 

estado da Bahia e dois dos seis municípios que fazem parte do Boqueirão da Onça. Esta região inclui 

duas áreas protegidas e uma das maiores ameaças aos jaguares e pumas é a retaliação por parte de 

criadores de gado que culpam estes carnívoros pelas perdas de gado. O objetivo deste trabalho foi 

comparar o sucesso de dois tipos diferentes de intervenção na melhoria de quatro domínios, em alunos 

entre o quarto e o sétimo ano letivo, através de questionários aplicados pré e pós-intervenções. Esses 

domínios são: proeminência (i.e., se as espécies são tidas em conta nos corações e mentes das pessoas), 

conhecimento, emoções e tolerância e compromisso (i.e., disposição para se comprometer com 

iniciativas de conservação). As diferenças entre as intervenções pretenderam refletir as diferenças entre 

educação formal e educação informal, estando a formal associada a uma aprendizagem passiva e a 

informal a uma maior flexibilidade e liberdade na construção de conhecimento. Uma das intervenções 

(I) foi semelhante a uma aula típica, onde era transmitido conhecimento factual aos alunos por meio de 

um método associado à aprendizagem passiva. A segunda intervenção (II) representou a aprendizagem 

ativa, porque os alunos obtiveram conhecimento subjetivo através da participação numa atividade de 

storytelling. Modelos mistos lineares generalizados e ordinais logísticos (GLMM e CLMM, 

respetivamente) foram usados para avaliar a influência de variáveis demográficas, socioeconómicas e 

de experiência pessoal em todos os domínios antes das intervenções; e analisar a comparação entre 

questionários pré e pós-intervenção. Os resultados mostraram que os alunos que passam mais tempo na 

Caatinga apresentaram maior proeminência, conhecimento e emoções e tolerância positivas - a 

proximidade com a natureza é referida em vários trabalhos como importante para o desenvolvimento 

do conhecimento e afetividade para com a natureza. Alunos que provêm de um contexto de menor nível 

socioeconómico apresentaram menor conhecimento e mais emoções e tolerância negativas - pessoas 

que tenham dificuldade em garantir as suas necessidades básicas de vida geralmente têm uma visão 

mais utilitarista da vida selvagem e podem ter falta de acesso a informação. Alunos cuja mãe tenha um 

maior nível de instrução demonstraram emoções e tolerância mais positivas – um maior nível de 

instrução dos pais está associado a uma maior importância dada à conservação da natureza pelos seus 

filhos. Os alunos mais velhos demonstraram um maior nível de compromisso – a interação com o meio 

que os rodeia desenvolve-se com a idade, e o seu aumento fomenta naturalmente um maior 

esclarecimento em relação à escolha de participação em iniciativas de conservação. Ambas as 
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intervenções aumentaram significativamente a proeminência, o conhecimento e as emoções e tolerância 

positivas dos participantes em relação a jaguares e pumas. Aqueles que passaram pela intervenção I 

tiveram maior aumento de proeminência e emoções e tolerância positivas e os que passaram pela 

intervenção II demonstraram um maior aumento no conhecimento. O compromisso não apresentou 

mudanças estatisticamente significativas após as intervenções, mas, tendencialmente, a intervenção I 

teve um maior sucesso. Estas discrepâncias nos resultados, em relação ao que era esperado, podem ter 

sido consequência das diferenças no formato das intervenções. A I tinha uma componente visual mais 

forte, o que permitiu uma maior cativação dos alunos e que estes fizessem uma melhor distinção das 

duas espécies de felinos. A II demonstrou a maior eficácia do storytelling e educação informal na 

transmissão de conhecimento. A proeminência já era forte antes das intervenções, uma vez que que os 

jaguares e os pumas são os carnívoros mais presentes nas mentes dos habitantes do Boqueirão da Onça. 

Apesar de terem algum conhecimento prévio sobre a biologia e ecologia destas espécies, os estudantes 

mostraram dúvidas sobre alguns aspetos, como o sucesso na caça e a tendência populacional. No que 

toca a emoções e tolerância, conseguiram aceitar a existência e entender a importância dos felinos, 

porém, o medo não diminuiu significativamente. Houve também alguma confusão sobre a proteção da 

natureza e quem é responsável por ela. O compromisso não teve mudanças significativas após as 

intervenções, provavelmente por este método não ser o mais adequado para o desenvolver. Estes 

resultados evidenciam a necessidade de direcionar futuras intervenções para um melhor esclarecimento 

dos hábitos destas espécies. É também fundamental abordar o assunto de forma mais inclusiva: 

considerar ecossistemas inteiros, explicar o papel de cada parte interessada (individual ou coletiva) na 

conservação e integrar informação sobre aspetos políticos, sociais e possíveis percursos académicos e 

profissões relacionadas com a natureza. No geral, apesar dos efeitos do estudo se referirem apenas a um 

curto período de tempo após as intervenções, melhorias na proeminência, conhecimento e emoções e 

tolerância foram evidentes. Idealmente, a retenção a longo prazo deve ser testada, não tendo sido 

possível neste estudo. A falta de trabalhos com foco na educação e em jaguares e pumas realça a 

importância deste tipo de investigação. A maioria dos trabalhos apenas menciona educação como uma 

solução para conflitos entre humanos e animais selvagens. O foco dos trabalhos de educação no Brasil 

parece ser com primatas e não existe nenhum trabalho sistemático de educação para a conservação na 

Caatinga. Para além disso, não existe nenhum trabalho com menos de 20 anos que analise a comparação 

de métodos educativos e o seu respetivo sucesso. Assim, tendo em conta os resultados favoráveis do 

estudo, métodos mistos, com características tanto de educação formal como de informal, devem ser o 

caminho a seguir para maximizar o sucesso deste tipo de intervenções. Os investigadores devem adaptar 

iniciativas semelhantes aos contextos sociais locais, isto é, ter em conta as prioridades do público-alvo 

e as suas características socioeconómicas e demográficas, especialmente quando na presença de pessoas 

com dificuldades financeiras, para garantir um melhor e mais fácil acesso a informação. Por fim, devem 

também ter como objetivo a expansão da sua audiência e apostar na continuidade dos projetos para 

atingir um maior sucesso. Em conclusão, este estudo enfatiza a importância de abordagens mistas na 

educação para a conservação como forma de melhorar a coexistência entre humanos e animais 

selvagens. 

Palavras-chave Conservação, intervenções, questionários, educação, felinos 
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Abstract 

Carnivores face a serious threat of extinction worldwide. Jaguars (Panthera onca) and pumas 

(Puma concolor) are declining all over Brazil due to anthropogenic threats such as conflicts with 

humans. In the Caatinga, an ecosystem which only exists in Brazil, a long history of anthropogenic 

impact on biodiversity and lack of knowledge on the biome, arise as challenges to develop research and 

promote coexistence between people and felines. There is thus an increased need for approaching 

conservation as an interdisciplinary subject, and a socio-ecological approach is necessary to improve 

relations between humans and wildlife. Education is essential in this context, and in this study, younger 

generations are targeted because of their importance as future conservationists and decision-makers, 

and their influence on adults. A comparison of the effectiveness of two different types of intervention 

in improving four domains (prominence, knowledge, emotions and tolerance, and commitment), in 

students between school years four and seven, was investigated via questionnaires applied pre- and 

post-interventions. One of the interventions (I) was like a typical school lecture, where students were 

passed on knowledge via a method associated with formal education. The second intervention (II) 

represented informal education, as students were passed on knowledge by participating in an activity 

of storytelling. Generalized linear and ordinal logistic mixed models (GLMM and CLMM, respectively) 

were used to assess the influence of demographic, socio-economic and personal experience variables 

in all domains prior to the interventions; and to analyse the comparison between pre- and post-

intervention questionnaires. Results showed that students who spent more time in the Caatinga had 

higher prominence, knowledge and positive emotions and tolerance and that students of lower 

socioeconomic backgrounds had lesser knowledge and more negative emotions and tolerance. Older 

students demonstrated a higher level of commitment. Both interventions significantly enhanced 

respondents’ prominence, knowledge and positive emotions and tolerance of jaguars and pumas. Those 

who went through intervention I had a greater increase in prominence and positive emotions and 

tolerance and those who went through intervention II showed a greater increase in knowledge. 

Commitment showed no significant changes after the interventions; however, once more, intervention 

I was more successful. These discrepancies in the results may have been a consequence of the 

differences in the format of the interventions. Even though respondents had some prior knowledge on 

the biology and ecology of jaguars and pumas, there were still doubts about certain aspects, such as 

hunting success and population trend. They were able to accept the existence and understand the 

importance of the felines, however, fear did not decrease significantly. There was also some confusion 

regarding the protection of nature and who is responsible for it. These results highlight the need to focus 

future interventions on a better clarification of these species’ habits. Also, a more inclusive approach is 

needed, tackling entire ecosystems, and explaining the role of each stakeholder in nature conservation. 

Overall, despite the study’s effects only referring to a short period of time after the interventions, 

improvements in prominence, knowledge and emotions and tolerance were still evident. Ideally, long-

term retention should be tested. The positive outcomes of the study, and the lack of works focusing on 

education, show the importance of this type of research. Accordingly, complementary methods, with 

characteristics of both formal and informal education, should be the way of moving forward. 

Researchers should also adapt similar initiatives to local social contexts (target audience’s livelihoods, 

priorities, etc) to achieve greater success. In conclusion, this study emphasizes the importance of mixed 

approaches in nature conservation education as drivers for improving coexistence between humans and 

wildlife. 

Keywords Conservation, interventions, questionnaires, education, felines 
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1. Introduction 

Carnivores are deemed of high priority for conservation due to the essential role they have at 

the top of trophic webs, regulating their prey’s numbers and the structure of ecosystems (Treves & 

Karanth 2003; Ripple & Beschta 2006; Dias et al. 2019), as well as their imminent risk of extinction 

(Cardillo et al. 2004).  

The jaguar (Panthera onca) and the puma (Puma concolor) are, respectively, the largest and 

second-largest felines of Brazil and the Americas (ICMBio 2013a, 2013b). Their populations have 

declined over time due to habitat loss, reduction of prey and human persecution (Engel et al. 2017), 

with the first globally listed as Near Threatened (NT) (IUCN 2016) and the second as Least Concern 

(LC) (IUCN 2014). Their regional status is of higher risk and, in the state of Bahia (Brazil), jaguars are 

listed as Critically Endangered (CR) and pumas as Vulnerable (VU) (Cassano et al. 2017). 

These species are greatly affected by the growth of human communities (in number and density) 

and tend to resort to livestock depredation as a response to the reduction of prey availability and habitat 

fragmentation (Treves & Karanth 2003; Cavalcanti et al. 2010; Murphy & Macdonald 2011; Borges et 

al. 2017). This in turn often increases their non-natural mortality, due to retaliation because of the loss 

of livestock (ICMBio 2013a, 2013b; Engel et al. 2016, 2017; Martins et al. 2019), either because of 

depredation events that have occurred or for prevention of future events. Landowners can also be major 

players in feline decline by allowing hunters on their properties, and being indifferent towards illegal 

hunting (Engel et al. 2017). Therefore, interactions with humans are of crucial importance for the 

conservation of jaguars and pumas (Martins et al. 2019), and a change in human attitudes towards the 

conservation of these animals is paramount (Engel et al. 2017; Rare & The Behavioural Insights Team 

2019) and should be one of the first steps towards solving and avoiding conflicts, while promoting 

coexistence (Peterson et al. 2010). This is particularly important, as national legislation and Protected 

Areas alone seem to be insufficient to ensure the survival of these large felines (Engel et al. 2017). 

Both species of felines occur in the Caatinga, a semi-arid biome and the only one that exists 

exclusively in Brazil (Drummond et al. 2010), comprising 912,529 km2 in the north-eastern region of 

the country (da Silva et al. 2017). Caatinga’s ecosystems are characterised by a long history of intense 

anthropogenic activity, resulting in a profound impact on its rich biodiversity (Dias et al. 2019; Martins 

et al. 2019). These disruptions include the excessive transformation of native vegetation for the 

development of agricultural and livestock husbandry practices (da Silva et al. 2017), plus new and 

modern uses of land in pristine areas, such as wind and solar farms. Furthermore, the highest number 

of puma hunting incidences is reported in the Caatinga (Borges et al. 2017). Despite its uniqueness, 

importance and high human pressure, the biome is still poorly known (Lessa et al. 2019). For example, 

the number of publications on the Caatinga has only started to increase recently (Figure 1.1). The way 

Caatinga is mentioned in scientific papers may have biased this bibliographic search because the biome 

is usually referred to as “shrubland” and not a “forest” (Sunderland et al. 2015), which are not 

synonyms. Even in the review done by Lozano et al. (2019) about publications concerning human-

carnivore relations between 2000 and 2016, neither the Caatinga as a domain (de Queiroz et al. 2017) 

or the semi-arid region is mentioned. Therefore, the lack of information is one of the main limitations 

encountered to develop research in this biome. 
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Figure 1.1 – Number of publications mentioning Caatinga in all citation databases in the Web of Knowledge, using 

‘caatinga’ and ‘caatingas’ as topic search terms (adapted from da Silva et al. 2017) 

To encourage a healthier coexistence between humans and wildlife in general, effective 

conservation is progressively flourishing as an interdisciplinary subject. Human-wildlife interactions 

require a socio-ecological approach, considering human perceptions and values regarding the species 

and the drivers that are responsible for attitude and behaviour changes (Lozano et al. 2019; Williams et 

al. 2019), as social acceptability can shape the distribution and density of wildlife populations (Engel 

et al. 2016). 

Environmental and conservation education are vital in this context. When there is an 

interchange between traditional and scientific knowledge, transmitted information works as a way of 

expanding knowledge and awareness, altering behaviours and improving attitudes towards nature 

(Bogner 1999; Engel et al. 2017; Freund et al. 2019; Marchini & Macdonald 2019). Educational 

methods should be adapted to each different audience, context, and restraints to reach the best possible 

outcome (Freund et al. 2019; Williams et al. 2019). Even though these methods are important for all 

age groups, it is believed that conservation education should prioritize children and youths, since future 

generations are fundamental to the success of conservation efforts (Frew et al. 2017). According to Kals 

et al. (1999), affinity towards nature develops through experiences during childhood, and it is 

recognized that children influence older generations in pro-environmental behaviour (Frew et al. 2017) 

and can even affect social norms among adults (Marchini & Macdonald 2019). 

In this study, the effectiveness (defined by Lockheed & Hanushek (1994) as “if a particular set 

of resources has a positive effect on achievement and, if so, how large the effect is”) of two different 

types of interventions about jaguars and pumas among school children was assessed. The objective was 

to compare changes in four domains: prominence (i.e. if species feature in people’s hearts and minds 

(definition adapted from Marchini 2010)), knowledge, emotions and tolerance and commitment (i.e. 

willingness to commit to conservation initiatives). One of the interventions (Intervention I) was like a 

school lecture, where information about the animals and their importance was showcased. The other 

(Intervention II) involved a participatory approach, where the students developed a story following a 

pre-determined script to guarantee the outcome of the activity.  
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1.1. Rationale 

 In this study’s context, the differences in the two types of interventions rely on the differences 

of passive learning and objective knowledge (Intervention I) vs active learning and subjective 

knowledge (Intervention II).  

The first intervention, and its characteristics, describe an environment where students were 

exposed to factual knowledge. This can be successful in benefitting the coexistence with wildlife and 

conservation actions in general or not, as reported by Williams et al. (2019). However, it is considered 

that passive learning is normally followed by limited retention of information (Kvam 2000; Marchini 

& Macdonald 2019). 

 Bogner (1999) suggests that non-traditional learning methods and their environments are more 

effective than traditional ones. Informal learning differs from formal learning because it implies greater 

flexibility for learners (Eraut 2004). In these situations, students tend to demonstrate distinct 

understandings and have more free choice in constructing new knowledge (Bowker 2007). Thus, 

subjective knowledge is gained via direct experiences or from others by way of, for example, 

storytelling (Engel et al. 2017). Therefore, the second intervention was designed as a participatory 

approach, where students were encouraged, with spare time and insights, to develop the subject on their 

own and give it a greater amount of thoughtful consideration. 

 

1.2. Hypotheses 

 It was hypothesized that (1) students with different personal experiences with jaguars, pumas 

and the Caatinga, and distinct demographic and socio-economic characteristics would show different 

results on all domains, and that (2) both interventions would have generally positive, yet different, 

effects on all four domains. 

 

2. Methods 

2.1. Study area 

2.1.1.  Boqueirão da Onça 

This study was performed in two municipalities of Boqueirão da Onça (10.00°S, 41.20°W). 

This region of the Caatinga comprises an area of approximately 9000 km2 in the North of the state of 

Bahia and has a population of 32,708 inhabitants (MMA 2016). It encompasses two Protected Areas – 

the National Park of the Boqueirão da Onça (Decree 9336, April 5th 2018) (full protection protected 

area) and the Environmental Protection Area of the Boqueirão da Onça (Decree 9337, April 5th 2018) 

(sustainable use protected area), which represent approximately 1% of the Caatinga biome (MMA 

2019), spreading across six municipalities: Umburanas, Sento Sé, Campo Formoso, Sobradinho, 

Juazeiro and Morro do Chapéu. Sobradinho and Juazeiro were chosen by convenience (related to the 

distance to data collection sites) as representative of the area (Figure 2.1).  
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Figure 2.1 – Location of the study area in the Caatinga. White dot labels represent the municipality of each school (S for 

Sobradinho and J for Juazeiro). 

In Boqueirão da Onça, pumas are responsible for many human-wildlife conflicts (Martins et 

al. 2019) and the region is considered a national priority for the conservation of the jaguar (ICMBio 

2013a). One of the main threats these animals face in Boqueirão da Onça is the retaliation by people 

who blame carnivores for their livestock losses (ICMBio 2013a, 2013b), as the region’s main source of 

income is livestock husbandry, mainly sheep and goats (da Silva et al. 2017). The prevailing husbandry 

is a free-ranging system that exposes herds to many threats, like snake bites, feral dogs’ attacks, robbery, 

and encounters with predators, just to mention some. Herds leave their pens early in the morning, graze 

in the wild and return by themselves before dawn. If they do not return, knowing that animals trek more 

than 10 km per day, the owner will wait until the next day to go after them. Even if an attack happens, 

it is difficult to find the carcasses and the proven cause of death, due to heat and presence of scavengers 

(Cavalcanti et al. 2015). Thus, poor livestock management eases conflicts with carnivores. 

Researchers from a regional jaguar and puma conservation programme (Programa Amigos da 

Onça), linked to a national NGO (Institute for the Conservation of Neotropical Carnivores - IPC) have 

found four carcasses of pumas and one of a jaguar in Boqueirão da Onça between 2017 and 2018 and 

evidence indicates these deaths were the result of conflict between humans and the felines (IPC, pers. 

comm., 2020).  

 

2.1.2.  Sobradinho and Juazeiro municipalities 

Sobradinho has an area of 1,154.905 km² and 23,191 inhabitants (IBGE 2019a). In 2010, this 

municipality had a school enrolment rate of 97.8% between six and 14 years of age (IBGE 2019a). 

There are 6,388 students enlisted in basic education (from pre-school until year 12) and 3,694 students 

in fundamental education (years one through nine) (INEP 2019). 

Sobradinho 

Juazeiro 
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Juazeiro has an area of 6,721.237 km2 and 216,707 inhabitants (IBGE 2019b). In 2010, this 

municipality had a school enrolment rate of 96.7% between six and 14 years of age (IBGE 2019b). 

There are 65,222 students enlisted in basic education (from pre-school until year 12) and 35,385 

students in fundamental education (years one through nine) (INEP 2019). 

 In each municipality, two public schools were selected haphazardly to participate. Only three 

out of the four schools were sampled, as one of Sobradinho’s schools closed before the students were 

able to participate in the interventions. Students between the age of 8 and 16 years old were chosen as 

the target audience because they are within an age group commonly chosen for educational study 

purposes since they can form their own opinions related to the environment (Frew et al. 2017). All 

sampled classes had, at least, 20 students. 

 

2.2. Questionnaires and ethical statement 

Self-administered, semi-structured questionnaires (see Section I of Supp. Materials) were 

applied to assess the interventions. They were tested in a pilot earlier in October 2019, where 36 students 

within the age range, and in a school in the same region of the sampled respondents, were asked to 

highlight questions difficult to understand after taking the questionnaires. Afterwards, the information 

gathered was analysed, and the necessary adjustments to the questionnaire were made. The pilot data 

was not included in the results of this study.  

Consent to participate was obtained from teachers and school coordinators, via writing form 

(see Section II of Supp. Materials). The study protocol was submitted and approved by the Ethics 

Committee of Research with Human Beings of the University of São Paulo (CAAE 

68314417.1.0000.5395). 

Questionnaires consisted of 23 questions assessing four different domains - prominence, 

knowledge, emotions and tolerance, and commitment (Table 2.1). Personal questions, tackling socio-

economic and demographic aspects, and experience with jaguars, pumas and the Caatinga were also 

included (Table 2.2). 

 

Table 2.1 – List of the questions used to assess the different domains in the questionnaire 

Continues 

Domain Code Questions Type 

Prominence 

Q1 
List (up to) 5 wild animals of the Caatinga that you 

know exist in the region 
Open answer 

Q2 
Order them from the one you dislike the most to the 

one you like the most 

Knowledge 

Q3 
What is the role of jaguars and pumas in a food 

chain? 

Factor (correct; 

incorrect)  

Q5 What are the jaguars’ and pumas’ activity periods? 

Q6 What are the natural preys of jaguars and pumas?  

Q7 How successful are jaguars and pumas in their hunts? 

Q8 
What are the jaguars’ and pumas’ population trends 

in the region? 
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Table 2.1 (continuation) 

Continues 

 

 

Emotions 

and 

tolerance  

 

Q14.1 

It is important to protect the jaguars and pumas of 

Caatinga so that the next generations can get to know 

them 

Factor (Likert scale 

with 5 levels; 

totally disagree to 

totally agree) 

Q14.2 
It is important that jaguars and pumas exist freely in 

the Caatinga even if I don't get to see them 

Q14.3 
Jaguars and pumas have a negative impact on 

livestock farmers 

Q14.4 
I would fear being in a location where jaguars and 

pumas exist 

Q14.5 
Jaguars and pumas cause pain to their prey for 

pleasure 

Q14.6 Jaguars and pumas are an important part of nature 

Q14.7 
Jaguars and pumas exist in other countries, so we 

don't need them in Brazil 

Q14.8 
In regions where jaguars and pumas exist, attacks on 

humans are common 

Q14.9 
Jaguars' and pumas' only purpose is to kill other 

animals 

Q14.10 
Jaguars and pumas help maintain an equilibrium of 

their prey's numbers 

Q14.11 Jaguars' and pumas' presence increase tourism 

Q14.12 The protection of jaguars and pumas is important 

Q14.13 
There should be more scientific research to protect 

jaguars and pumas 

Q14.14 It is important to learn about jaguars and pumas 

Q14.15 Jaguars and pumas are a threat to human populations 

Q14.16 The protection of nature is important 

Q14.17 I would like to know more about jaguars and pumas 

Q14.18 
I accept the presence of jaguars and pumas in the 

Caatinga 

Q14.19 I fear jaguars and pumas 

Q14.20 
Protection of jaguars and pumas and their prey is of 

the government's responsibility 

Q14.21 
Every Brazilian citizen should cooperate in the 

protection of jaguars and pumas 

Q14.22 
If people learn more about jaguars and pumas, they 

will value their existence more 

Q14.23 I like jaguars and pumas 
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Table 2.1 (continuation) 

Commitment 

Q21 

If there is a campaign about the coexistence 

with jaguars and pumas in the region, I would 

like to participate 

Factor (yes; no) Q22 
I would like to have an occupation related to 

nature and wildlife conservation 

Q23 

I wish to share the knowledge that improves 

coexistence with wildlife with my family and 

friends 

 

 

Table 2.2 – List of the questions used to assess personal aspects in the questionnaire 

Category Code Questions Type 

Experience 

Q9 

In your entire life, how many people did you 

learn that were attacked by jaguars or pumas in 

the region? 

Factor (4 levels) 

Q10 
Have you ever seen a jaguar or a puma around 

where you live? 
Factor (yes; no) 

Q11 
Do you know anyone that has been attacked by 

a jaguar or a puma? 
Factor (yes; no) 

Q12.1 
Do you know anyone that has reported they lost 

livestock due to a jaguar or puma attack? 
Factor (yes; no) 

Q12.2 
Do you know anyone that is sure they lost 

livestock due to a jaguar or puma attack? 
Factor (yes; no) 

Q13 How often do you go to the Caatinga? Factor (5 levels) 

Demographic 

Q15 Sex 
Factor (male; 

female) 

Q16 Age Numerical 

Q17 Place of residence Factor (rural; urban) 

Socio-economic 

Q18 
What is/are your parents’ main source(s) of 

income? 
Factor (10 levels)  

Q19 What is your mother’s educational level?  

Factor (4 levels; no 

formal education to 

university) 
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2.3. Sampling 

 Data was collected between October and December 2019. A total of 186 students, between 

school years four and seven, participated in this study.  

When arriving at each school, a quick introduction was provided to the students. In this 

introduction, they were invited to participate in the study, and the importance of their individual 

opinions and ideas was highlighted. It was reiterated that there were no right or wrong answers, that the 

questionnaires were not going to be evaluated and were anonymous. Throughout the filling of the 

questionnaires, both before and after the interventions, no value statements regarding the study’s subject 

were provided. Researcher and field assistants were also as neutral in appearance and behaviour as 

possible. The interventions were conducted mainly by an assistant, who was from the same region as 

the schools and trained to perform them. This allowed to minimize effects such as scepticism, which 

can be a result of an information-sharing intervention executed by an unfamiliar person (Treves et al. 

2009). This way, the students dealt with a person with a familiar complexion and accent, resulting in 

more trust, which increases empathy and acceptability (Treves et al. 2009). 

Students took the same questionnaires one day before the intervention and again immediately 

after the intervention. The students were not aware that they would take the questionnaire a second 

time, so the pre-intervention questionnaire was considered the control treatment.  

An even number of classes was selected haphazardly in each school, to facilitate the process of 

dividing the students between interventions. Half the classes went through intervention I and the other 

half through intervention II. 

Intervention I consisted of an audio-visual lecture about jaguars and pumas, their 

characteristics, habitats, threats, and interactions with humans. Students could ask questions during the 

presentation. In Intervention II, a story was read, where felines were its main characters. This 

intervention was also periodically stopped so that the students were able to participate and express their 

thoughts on the characters and the plot. Both intervention types included the same information and had 

approximately the same duration (20 minutes). 

 

2.4. Data analysis 

A preliminary exploratory graphical analysis was performed for all questions, using MS Excel. 

To characterize the population profile, the influence of experience with jaguars, pumas and the 

Caatinga, demographic and socio-economic variables on each domain prior to interventions was tested, 

using univariate generalized linear and ordinal logistic mixed models (GLMM and CLMM, 

respectively), using the school as a random effect. Multivariate models were then adjusted, integrating 

the effect of all demographic and socio-economic variables that had a significance level lower than 0.1. 

Model assumptions were verified, and collinearity between variables was checked using Spearman 

correlation tests. All correlations were below 0.3. Demographic and socio-economic variables that kept 

their significance in the multivariate models were included as random effects when modelling the 

comparison between pre- and both post-intervention questionnaires in all four domains. The generalized 

linear mixed models (GLMM) were used with the Gaussian family and identity error distribution. 

Data from the questions associated with each domain was transformed into an index. 

Prominence was measured, firstly, by accounting for a mention of jaguars and/or pumas (Q1) and, 

secondly, by students’ most disliked or favourite animals (Q2). Inadequate answers were not considered 
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in the analysis. This index score ranged from 0 to 3 (0 - no mention, 1 - jaguars and/or pumas were the 

most disliked animals, 2 - neither disliked nor liked, 3 - jaguars and/or pumas were favourite animals).  

A 3-point knowledge scale (low, medium, high) was calculated by combining the questions 

related to knowledge about jaguars and pumas. Each correct answer was scored as one and each 

incorrect or “do not know” answer as zero. Missing values and inadequate responses were considered 

a “do not know” answer and scored as zero. Since there were five knowledge questions, summed totals 

of [0-1], [2-3] and [4-5] were considered as, respectively, low, medium, and high levels of knowledge. 

For emotions and tolerance, all Likert scales’ scores were reordered, so more positive emotions 

and tolerance were always represented by the highest score values. Afterwards, they were summed and 

then divided by the number of questions answered by each student (index range was 1-5). Missing 

values, inadequate responses and zeros were all removed from the analysis. A 3-point scale was also 

applied, respondents were thought-out to have negative emotions and tolerance if their score was <2.5, 

have neutral emotions and tolerance if the score was between 2.5 and 3.5 and have positive emotions 

and tolerance if the score was >3.5. 

The commitment index was estimated by attributing a score to each answer: one to ‘yes’ and 

zero to ‘no’. Missing values and inadequate responses were all removed from the analysis. The scores 

were summed and divided by the number of questions answered by each student. Index range was 0-1. 

Scores closer to 1 were associated with a higher will to get committed.  

Generalized linear mixed models (GLMM) with the Binomial family and logit error distribution 

were used to analyse the differences in knowledge questions, between pre- and post-intervention 

questionnaires. Ordinal logistic regressions (CLMM) were used to analyse differences in emotions and 

tolerance questions. Answers were considered the dependent variable, the treatment (pre-intervention, 

post-intervention I or post-intervention II) the independent variable and schools the random effect. 

Questions of the domains of prominence and commitment were not analysed individually because they 

were not enough in number and should thus be less informative than those of knowledge and emotions 

and tolerance. 

All analyses and graphs were done using R software version 3.5.1. (R Core Team 2018) using 

functions from packages effects (Fox et al. 2019), lme4 (Bates et al. 2019), lmerTest (Kuznetsova et 

al. 2020) and ordinal (Christensen 2019). P<0.05 was considered the threshold for statistical 

significance. 

 

3. Results 

 Data was collected from 186 individuals, of which one was excluded from the dataset due to 

being 19 years old. A total of 182 students completed both the pre- and post-intervention questionnaires. 

Out of the 185 students, 51.9% were male. Mean age was 11.64 (SD = 1.55, range = 8-16). 

 

3.1.  Effects of students’ demographic, experience, and socio-economic drivers before the 

interventions 

Effects on the different domains were detected for several questions (Table 3.1). Before the 

interventions, students who visited the Caatinga more often (Q13), showed a higher prominence, which 
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declined significantly among older students (Q16). Knowledge was significantly lower, and emotions 

and tolerance were more negative in students who never visited the Caatinga (Q13), and in those whose 

parents had five or more sources of income (Q18). Emotions and tolerance were more positive in 

respondents whose mother’s education was at the university level. Commitment was lower in students 

who said they did not know anyone that had reported livestock loss due to jaguar or puma attacks 

(Q12.1), but higher in older students (Q16) and in students whose parents had three or four sources of 

income (Q18).   

 

 

Table 3.1 - Parameters for the best GLMM relating the prominence, knowledge, emotions and tolerance and commitment to 

demographic, socio-economic and experience parameters of the sampled student population, before the interventions. 

Questions are listed in table 2.2. In bold, variable p values <0.5. ***p < 0.001; **p < 0.01; *p < 0.05. 

 

Domain Random Questions Estimate St. Error z/t value p value 

Prominence school 
Q13 2.0918 0.6716 3.115 0.0018** 

Q16 -0.2447 0.1011 -2.419 0.0156* 

Knowledge school 

(Intercept) 0.61079 0.05957 10.253 <2e-16*** 

Q13 -0.23679 0.06548 -3.616 0.0004*** 

Q18 -0.20172 0.08282 -2.436 0.0159* 

Emotions 

and tolerance 
school 

(Intercept) 3.4698 0.1262 27.497 <2e-16*** 

Q13 -0.23123 0.20756 -1.114 0.2679 

Q18 -0.51756 0.28560 -1.812 0.0730 

Q19 0.53632 0.20386 2.631 0.00986** 

Commitment school 

(Intercept) 0.26597 0.25372 1.048 0.2965 

Q12.1 -0.06033 0.06255 -0.965 0.3366 

Q16 0.03880 0.02057 1.886 0.0616 

  Q18 0.09560 0.09065 1.055 0.2935 

 

3.2.  Comparison of the effectiveness of the interventions 

Overall, prominence of jaguars and pumas increased significantly after both interventions 

(Table 3.2), as it may be seen in the index scores (Figure 3.1). Before the interventions, only 68.2% of 

students mentioned either or both species. There was a greater increase after intervention I, as this 

number increased to 96%, while only rising to 76.2% after intervention II. 

Knowledge of jaguars and pumas also increased significantly after both interventions (Table 

3.2). Index scores showed a similar increase after the interventions, slightly greater for intervention II 

(Figure 3.2). Most respondents (62.9%) showed a medium level of knowledge before going through 

any of the interventions. At this time, more respondents showed a low level (21.5%) of knowledge than 

a high level (15.6%). After the interventions, the percentage of students with high knowledge increased 

to 22% after intervention I and to 27.7% after intervention II. The lowest percentage (5.2%) of students 

with low knowledge was observed in students that went through intervention II. 
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Emotions and tolerance showed a significant change towards positivity after both interventions 

(Table 3.2). The greater success of intervention I is highlighted by the index scores (Figure 3.2). Most 

students (55.5%) already showed positive emotions and tolerance towards jaguars and pumas before 

the interventions. At this time, 3.9% had negative emotions and tolerance, and 40.7% were neutral. 

After the interventions, the percentage of students with positive emotions and tolerance increased by 

17.1% after intervention I and by 8.4% after intervention II. After both interventions, the percentage of 

students with negative emotions and tolerance was 2.4% and 2%, respectively.  

Commitment increased after intervention I and slightly decreased after intervention II with 

neither showing significant differences (Table 3.2), as illustrated by the index scores (Figure 3.2). Most 

students showed already a strong will to commit before the interventions, with 71.7% of them being 

willing to participate in a campaign about coexistence with jaguars and pumas in the region (Q21), 

51.49% considering having an occupation related to nature and wildlife conservation (Q22) and 86.4% 

wishing to share the knowledge that improves coexistence with wildlife with family and friends (Q23). 

After the interventions, these percentages increased for Q21, increased for intervention I and decreased 

for intervention II for Q22, and decreased for Q23 (Figure 4). 

 

Table 3.2 - Parameters for the GLMM comparing the effect of the interventions in students’ prominence, knowledge, emotions 

and tolerance, and commitment. Intervention type is a categorical variable using pre-intervention data as reference. Questions 

are listed in table 2.2. In bold, variable p values <0.5. ***p < 0.001; **p < 0.01; *p < 0.05 

 

Model Random  
Intervention 

type 
Estimate St. Error z/t value p value 

Prominence 
Q13, Q16, 

school 

I 1.6300 0.2614 6.236 4.5e-10*** 

II 0.8533 0.2479 3.443 0.0006*** 

Knowledge 
Q13, Q18, 

school 

(Intercept) 2.3848 0.2454 9.718 0.0013** 

I 0.6230 0.1523 4.092 5.43e-05*** 

II 0.7102 0.1478 4.803 2.40e-06*** 

Emotions and 

tolerance 

Q19, 

school 

(Intercept) 3.62597 0.11045 32.828 2.66e-05*** 

I 0.32223 0.09524 3.384 8.36e-04*** 

II 0.17807 0.08945 1.991 0.0476* 

Commitment 
Q16, 

school 

(Intercept) 0.704200 0.035409 19.887 8.77e-05*** 

I 0.054514 0.047165 1.156 0.249 

II -0.008405 0.045638 -0.184 0.854 
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Figure 3.1 – Intervention type effect plot. Probability of fitting into each category of the prominence index (ProInd=0: no 

mention of jaguars and/or pumas, ProInd=1: jaguars and/or pumas are disliked, ProInd=2: jaguars and/or pumas are neither 

disliked or preferred, ProInd=3: jaguars and/or pumas are preferred) for each different treatment (Pre – Pre-intervention, I1 – 

Intervention I, I2 – Intervention II). Higher scores (ProInd=3) increased significantly for both interventions (I1 and I2). 

 

  

Figure 3.2 – Predicted values of the knowledge (left), emotions and tolerance (middle) and commitment (right) index scores 

for each different treatment (Pre – Pre-intervention, I1 – Intervention I, I2 – Intervention II). Only partial effects of the models 

are represented, full models can be found in Table 3.2. Scores increased significantly for both interventions (I1 and I2) for 

knowledge and emotions and tolerance. For commitment, there were no significant changes, but scores increased for I1 and 

decreased for I2.  

 

 

 

 

Pre Pre Pre I1 I1 I1 I2 I2 I2 
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3.3.  What aspects of knowledge and emotions and tolerance are students more aware of? 

 

3.3.1.  Knowledge 

When analysing the effect of each intervention on individual knowledge questions, three out of 

five questions showed significant improvement in the responses given after intervention I and four out 

of the five questions for intervention II (Table 3.3). All questions showed an increase in correct answers, 

for both interventions (Figure 3.3). 

The interventions originated similar shifts for three out of the five questions: students already 

had a solid knowledge of the role of jaguars and pumas in food chains (Q3) before the interventions, as 

it was a well-known fact that both felines are predators/carnivores. Most of the students also seemed to 

know the species’ natural prey (Q6), even though before the interventions there was a small group 

(16.5%) who believed domestic animals (livestock and pets) was the correct answer. After the 

interventions, the impact of this answer was reduced. The jaguars’ and pumas’ population trend in the 

region (Q8) was unknown or ill-perceived to most respondents before the interventions. Regarding the 

other two questions, there were differences in the outcome of the interventions. Even though correct 

answers increased significantly for both interventions, students who went through intervention II 

showed a far greater increase in understanding the felines’ activity period (Q5) - 38%, compared to 

19,7% for intervention I. The remaining question (Q7) was the only one with percentages of correct 

answers below 57%, and differences only were significant after intervention II. 

  

Table 3.3 – Parameters for the GLMM used to test the differences in answers to knowledge questions before and after the 

interventions. Questions are listed in table 2.1. In bold, variable p values <0.5. ***p < 0.001; **p < 0.01; *p < 0.05 

Questions Intervention type Estimate St. Error z value p value 

Q3 

(Intercept) 1.1438 0.4229 2.705 0.0069** 

I 0.4615 0.3280 1.407 0.1595 

II 0.3581 0.3112 1.150 0.2499 

Q5 

(Intercept) -0.1120 0.1752 -0.639 0.5229 

I 0.8314 0.2747 3.027 0.0025** 

II 1.7516 0.3120 5.614 1.98e-08*** 

Q6 

(Intercept) 0.4548 0.2505 1.815 0.0695 

I 0.7986 0.3000 2.662 0.0078** 

II 0.6957 0.2824 2.463 0.0138* 

Q7 

(Intercept) -1.4909 0.1898 -7.854 4.03e-15*** 

I 0.2457 0.3222 0.763 0.4457 

II 0.6387 0.2919 2.188 0.0287* 

Q8 

(Intercept) -0.3609 0.1952 -1.848 0.0646 

I 0.5971 0.2662 2.243 0.0249* 

II 0.6786 0.2567 2.643 0.0082** 
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Figure 3.3 - Percentage of correct answers for each knowledge question.  

 

3.3.2.  Emotions and tolerance 

When analysing the effect of the interventions on emotions and tolerance, most of the inquired 

students showed a change toward positive emotions and tolerance. Intervention I showed better results 

for a greater number of questions than Intervention II (Table 3.4) – eight questions showed significant 

positive differences only for intervention I, one only for intervention II and four for both. 

Table 3.4 – Parameters for the CLMM used to test the differences in answers to emotions and tolerance questions before and 

after the interventions. Questions are listed in table 2.1. In bold, variable p values <0.5.  ***p < 0.001; **p < 0.01; *p < 0.05 

Questions Intervention type Estimate St. Error z value p value 

Q14.1 
I 0.62756 0.28049 2.237 0.0253* 

II 0.09273 0.25007 0.371 0.7108 

Q14.2 
I 0.8592 0.2658 3.232 0.0012** 

II 0.5322 0.2408 2.210 0.0271* 

Q14.3 
I 0.3244 0.2545 1.267 0.205 

II 0.3751 0.2423 1.548 0.122 

Q14.4 
I 0.3376 0.2469 1.367 0.1715 

II 0.4934 0.2387 2.067 0.0387* 

Continues 
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Table 3.4 (continuation) 

Q14.5 
I 0.6740 0.2721 2.477 0.0132* 

II 0.2599 0.2595 1.001 0.3166 

Q14.6 
I 0.68047 0.31422 2.166 0.0303* 

II 0.04981 0.25868 0.193 0.8473 

Q14.7 
I 0.3386 0.2744 1.234 0.217 

II 0.3134 0.2611 1.200 0.230 

Q14.8 
I 0.1248 0.2635 0.474 0.636 

II -0.0264 0.2441 -0.108 0.914 

Q14.9 
I -0.0997 0.2591 -0.385 0.7004 

II 0.4317 0.2531 1.705 0.0881 

Q14.10 
I 0.9579 0.2908 3.294 9.89e-04*** 

II 0.3878 0.2601 1.491 0.1359 

Q14.11 
I 1.1715 0.2879 4.070 4.71e-05*** 

II 0.5484 0.2571 2.133 0.0329* 

Q14.12 
I 0.6952 0.2952 2.355 0.0185* 

II 0.3281 0.2680 1.224 0.2209 

Q14.13 
I 0.2559 0.2882 0.888 0.3746 

II 0.5702 0.2950 1.933 0.0533 

Q14.14 
I 0.5790 0.3031 1.910 0.0561 

II 0.4921 0.2845 1.730 0.0837 

Q14.15 
I 1.0699 0.2618 4.087 4.37e-05*** 

II 0.6693 0.2367 2.827 0.0047** 

Q14.16 
I 0.3636 0.3385 1.074 0.283 

II 0.2154 0.3135 0.687 0.492 

Q14.17 
I 0.6290 0.3078 2.044 0.041* 

II 0.4211 0.2840 1.483 0.138 

Q14.18 
I 0.6604 0.2771 2.383 0.0172* 

II 0.5266 0.2590 2.033 0.0420* 

Continues 
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Table 3.4 (continuation) 

Q14.19 
I 0.34572 0.25085 1.378 0.168 

II 0.04317 0.24406 0.177 0.860 

Q14.20 
I 0.06643 0.27307 0.243 0.808 

II -0.01537 0.25217 -0.061 0.951 

Q14.21 
I 0.3420 0.2744 1.246 0.213 

II 0.2695 0.2588 1.041 0.298 

Q14.22 
I 0.8077 0.3016 2.678 0.00741** 

II 0.4255 0.2742 1.552 0.12075 

Q14.23 
I 1.0369 0.2833 3.660 0.000252*** 

II 0.2297 0.2505 0.917 0.359012 

 

 

4. Discussion 
 

4.1.  Effects of students’ demographic, experience, and socio-economic drivers before the 

interventions 

 The results show that the time students spent close to nature, their age and their parents’ 

education and number of sources of income affected them in several domains, before the interventions. 

A large body of literature emphasizes the importance of experiences with nature in the development of 

environmental knowledge (Bögeholz 2006; Mascote et al. 2016; Franquesa-Soler & Serio-Silva 2017), 

protective behaviour and emotional affinity towards nature (Kals et al. 1999). Respondents showed a 

higher level of prominence, knowledge, and positive emotions and tolerance if they spent more time in 

the Caatinga. Older students showed a lower level of prominence. On the other hand, students who 

come from backgrounds of lower socioeconomic status (e.g. whose parents have the necessity of 

working multiple jobs) tend to have lesser knowledge (Bowker 2007) and more negative attitudes. This 

might be explained by the fact that they tend to have less access to information (Freund et al. 2019). 

Schools are fundamental in mitigating these differences as they play an important part in providing 

access to information. Despite the shallowness of school books when the subject is Brazilian wildlife 

and its habitats, and the low use that schools make of protected areas as non-formal structures for 

environmental and conservation education, schools are perceived as a safe and truthful place for 

knowledge interchange, either for children and youth, or their families (Marchini & Macdonald 2019). 

Therefore, school instruction is beneficial, since, in low economic circumstances, families can prioritize 

economic incomes over education, as their vulnerability moves their interests and awareness to survival 

(i.e. safety needs, as described by Maslow (1943)). Nature conservation is naturally less important for 

people that have difficulties in ensuring their basic needs, which often translates in a more utilitarian 

view of wildlife (Frew et al. 2017). Notwithstanding, it has been demonstrated that more educated 

people usually have more positive attitudes towards nature conservation (Tomićević et al. 2010) and 

that a higher level of education of the parents is associated with higher importance given to conservation 

by their children (Rosalino & Rosalino 2012).  
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Respondents who did not know anyone that had reported livestock loss due to jaguar or puma 

attacks exhibited a lesser level of commitment. This may show that a certain distance from the issue 

may discourage the participation in activities about coexistence with wildlife or sharing that 

information. Older students were more enlightened on what activities they might want to participate in, 

as their interaction with surroundings develops with age (Mascote et al. 2016). This may result in a 

greater will to get committed to nature conservation. 

 

4.2.  Comparison of the effectiveness of the interventions 

 Prominence was already strong before the students went through the interventions, as large 

carnivores tend to be highly prominent in people’s perceptions of animals (Marchini 2010) and pumas 

and jaguars are the most prominent carnivores in Boqueirão da Onça (Martins et al. 2019). Intervention 

I was responsible for a greater increase in this domain, probably because of its structure. The 

presentation had a strong visual component, which helped the students distinguish and associate the 

popular name to its respective species with more effectiveness. In Brazil, both felines are known as 

onça and are often mixed up (Marchini 2010), the difference being in the second part of their popular 

name: onça-pintada (spotted onça) for jaguar and onça-parda (yellowish-brown onça) for puma. In 

intervention II, two different story characters were a jaguar and a puma, and even though prominence 

also increased, the lack of images and visual aids, in general, might have limited that increase. 

Students already had some knowledge about jaguars and pumas, following a pattern observed 

in other studies, where respondents showed a previous knowledge on big cats (Mascote et al. 2016; 

Engel et al. 2017; Caruso et al. 2020). After both interventions, knowledge increased, and students 

showed similar changes for three out of the five questions. However, statistical significance and 

percentages of correct answers were greater for intervention II. This may demonstrate the insufficiency 

of formal education (Caruso et al. 2020) and the better effectiveness of storytelling and informal 

education in enhancing knowledge, as suggested by Bogner (1999). However, it might not be correct 

to label intervention I as an equivalent of formal education in this context, as students in these schools 

seldom have access to audio-visual materials. Also, subjects related to wildlife are not frequently taught. 

To fulfil the need of teaching such subjects, there would have to be an explicit intention by the school 

system to include them in the curriculum. That could eventually demand communication between 

researchers and region-based, municipal, and state education secretaries, which would allow for a 

greater approximation between wildlife issues and formal education. 

 While positive emotions and tolerance increased significantly after both interventions, the 

tendencies were somewhat different than expected. The much greater increase after Intervention I, 

might, as referred before, relate to the structure of the presentation and its strong visual component, 

which allowed for a greater captivation of students. Attitude change varies with the amount of 

thoughtful consideration that occurs in response to a communication (Petty & Cacioppo 1996), which 

indicates this intervention might have had greater success because of such effect. 

 Commitment had no significant changes after both interventions but, once again, intervention I 

was more successful than II. This domain was not the focus of the study and, even though its scores 

were high before the interventions, the methods used were not sufficient to improve commitment 

significantly. To improve scores in this domain, interventions should be more focused on what each 

student could do directly to benefit the coexistence of humans with jaguars and pumas. Furthermore, 
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when trying to reach older students, career paths related to nature should also be mentioned as 

opportunities to get committed to conservation. 

 

4.3.  What aspects of knowledge and emotions and tolerance are students more aware of? 

Respondents showed that they were already familiar with some characteristics of jaguars and 

pumas. However, results indicate that, in future interventions, there should be a greater focus on the 

biology and ecology of these species. Carnivores hunting success (Q7) was less focused on the 

interventions than other themes, which meant that students did not gain awareness that most of their 

hunts, like those of other felines, are not successful (Orsdol 1984; Murray et al. 1995; Bailey et al. 

2013). Also, they were unsure about their population trend in the region (Q8). After both interventions 

there was a statistically significant increase in correct answers for this question, however, their 

percentage did not reach 60%. Normally, the shy and solitary nature of both feline species could make 

young people think that they do not exist in the region, as encounters are not common (Marchini 2010). 

On the contrary, in this case, some students may have got the erroneous idea that jaguars and pumas 

exist in higher numbers than they do, because of the increase in prominence.  

For emotions and tolerance, the results show that the students (after both types of intervention) 

were able to accept the existence of jaguars and pumas (Q14.2, Q14.18) and understand to some degree 

that they are important (Q14.11). They did not see the felines as a threat to humans in general (Q14.15), 

however, when presented with specific scenarios (Q14.3, Q14.8), there was some confusion towards 

whether these animals are a threat to humans or not, which resulted in small or inexistent increases in 

positive emotions and tolerance. Similarly, fear (Q14.19) did not decrease significantly. Fear is an 

important factor in the relationships and attitudes of people towards nature (Engel et al. 2016, 2017; 

Caruso et al. 2020). To better cope with fear, future interventions should highlight some aspects such 

as the shy nature of such animals, the low probability of encounter, the reduced number of attacks and 

how to understand which are the real culprits of loss of livestock, for example, through the identification 

of paw prints. 

The respondents did not recognize the importance of the protection of nature (Q14.16), other 

than protecting jaguars and pumas (Q14.12), in a significant way. This shows the necessity of a more 

inclusive approach, prioritizing not only particular species but also focusing on whole communities and 

ecosystems (Myers et al. 2000; Brooks et al. 2006). Additionally, they showed some confusion 

regarding who is responsible for protecting nature (the government or every Brazilian citizen - Q14.20, 

Q14.21). It is important to better explain the role and influence of each stakeholder, being a 

governmental or non-governmental organization or common citizens, and other factors and drivers in 

nature conservation. Multidisciplinary conservation is a growing challenge, and, as human societies are 

complex, the need to conciliate goals between nature and social conservation is a real ethical issue that 

wildlife managers cannot ignore (Miller et al. 2011). 

 Overall, the results show an improvement in knowledge and positive emotions and tolerance, 

even if only demonstrated shortly after the interventions. Retention over time should be tested when 

possible, as medium/long-term monitoring after the activities would be a complementary approach that 

would allow for a better understanding of this study’s true effectiveness. Regardless, it was 

demonstrated that future studies and conservation education initiatives should aim at improving 

students’ knowledge, mainly in aspects not particularly known beforehand by the students, who already 

seem to have a basic level of knowledge. The relation between attitudes and fear and how to diminish 
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fear should continue to be explored and approaching social and political aspects of conservation might 

also be beneficial when trying to reach an audience of young people. 

 

5. Conclusion 

 There is a large amount of work tackling human dimensions of wildlife, and human perceptions 

of jaguars and pumas, whether in Brazil (e.g. Conforti & de Azevedo 2003; Cavalcanti et al. 2010; 

Engel et al. 2016; Borges et al. 2017; Martins et al. 2019) or the rest of the Americas (e.g. Murphy & 

Macdonald 2011; Mascote et al. 2016; Caruso et al. 2020). Most of them mention education as one of 

the main solutions for human-wildlife conflicts, however, there is a clear shortage of works focusing 

specifically on education. Only Marchini & Macdonald (2019) have targeted school children when 

dealing with jaguars (in the Amazon rainforest), also highlighting the strong prominence of the species 

and the importance of education and communication to increase knowledge and positive attitudes. To 

our knowledge, there seems to be, so far, no record of any work on conservation education in the 

Caatinga, this research being the first step towards a systematic and planned movement of the Amigos 

da Onça Programme and NGO IPC tackling education. Additionally, this work’s focus on felines differs 

from the majority of educational programmes in Brazil, that appear to target primates (Padua 1994; 

Engels & Jacobson 2007; Jerusalinsky et al. 2010). Furthermore, despite the vast amount of published 

works on education on a global scale (e.g. Williams et al. 2002, 2019; Bowker 2007; Rosalino & 

Rosalino 2012; Borchers et al. 2014; Franquesa-Soler & Serio-Silva 2017; Freund et al. 2019), targeting 

a variety of species, biomes and ecosystems, none of them compares different methods and their 

respective effectiveness, except for a meta-analysis which was done more than 20 years ago (Zelezny 

1999). 

This study shows the importance of education for nature conservation and the impact that 

different types of intervention can have on young people. The improvements in prominence, knowledge 

and emotions and tolerance after both interventions, regardless of the differences inherent to the 

respondents, support our initial hypotheses and suggest that, despite the different demographic and 

socio-economic backgrounds of the students and their distinct personal experiences, even short-term 

interventions can have a generally positive effect. The fact that the differences in the interventions 

originated distinct increases in prominence, knowledge and positive emotions and tolerance 

demonstrate the need for complementary approaches, with attributes of both formal and informal 

education, to maximize effectiveness in all domains. In addition, similar initiatives should also have 

local contexts into account and, particularly when dealing with people of lower socioeconomic status, 

adapt themselves and work towards improving aspects such as access to information and educational 

materials. If anything, this study proves that these sorts of projects should be developed on a broader 

scale, expanding their audience to increase their success.   
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7. Supplementary materials 

7.1. Section I – Questionnaire (translated, original was in Portuguese) 

 

INTERVIEW SCRIPT: SCHOOLS 

My name is ____________. I am collaborating with a project from the University of São Paulo. I am 

conducting interviews to find out how children and young people interact with wildlife. Your school 

was chosen to participate in this research. You will not be identified in our report. Your participation is 

voluntary, and your responses are confidential. You can stop participating at any time, without having 

to explain your reasons. There is no payment for participation. Your school may receive a copy of our 

report if requested. May I include your opinions in the research? _______ (Yes, for permission granted). 

 

1. List (UP TO) 5 WILD animals of the Caatinga that you know exist in the region: 

- 

- 

- 

- 

- 

 

2. Order them from the one you dislike the most to the one you like the most. Explain why 

you made those choices in the space below 

-1    Reasons: _________________________________ 

-2    _________________________________________ 

-3    _________________________________________ 

-4    _________________________________________ 

-5    _________________________________________ 

 

3. What is the role of jaguars and pumas in a food chain??  

___ Decomposers 

___ Producers 

___ Herbivores 

___ Predators/Carnivores 

___ Don’t know 
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4. Which species of “onça” do you know that exist in the region? (you can choose more 

than one answer) 

___ None 

___ “Onça-parda” 

___ “Onça-pintada” 

___ “suçuarana” 

___ “bodeira” 

___ “lombo-preto” 

___ “vermelha” 

___ Don’t know 

Other name(s) : ___________________________ 

 

5. What is the jaguars’ and pumas’ activity period? 

___ During the morning 

___ Midday 

___ All day 

___ During the night 

___ Don’t know 

 

6. What are the natural preys of jaguars and pumas?  

___ Plants  

___ Insects 

___ Wild animals (e.g. wild pig, deer, armadillo…) 

___ Cattle, horses, donkeys or goats/sheep 

___ Domestic dogs and cats 

___ Don’t know 

 

7. How successful are jaguars and pumas in their hunts? 

___ Every time 

___ More than half of the times 

___ Less than half of the times 

___ Don’t know 
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8. What is the jaguars’ and pumas’ population trend in the region? 

___ Increasing 

___ Decreasing 

___ Neither increasing nor decreasing 

___ There are no jaguars and pumas in the Caatinga 

___ Don’t know  

 

9. In your entire life, how many people did you learn that were attacked by jaguars or pumas 

in the region? 

___ None 

___ One 

___ 2 to 5 

___ More than 5 

___ Don’t know 

 

10. Have you ever seen a jaguar or a puma around where you live? 

___ Yes   ___ No  ___ Don’t remember 

 

11. Do you know anyone that has been attacked by a jaguar or a puma? 

___ Yes   ___ No  ___ Don’t remember 

 

12. 

12.1 Do you know anyone that has reported they lost livestock due to a jaguar or puma 

attack? 

___ Yes   ___ No  ___ Don’t remember 

 

12.2 Do you know anyone that is sure they lost livestock due to a jaguar or puma attack? 

___ Yes   ___ No  ___ Don’t remember 

 

12.3 When jaguars and/or pumas are not to blame for the loss of livestock, of the options 

below which do you know brings more damage to farmers in your region? (you can choose 

more than one answer) 

____ Theft 
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____ Death during labour 

____ Domestic dog attack 

____ Domestic pig attack 

____ Drought 

____ Hooking 

____ Don’t know 

 

13. How often do you go to the Caatinga? 

___ Every day 

___ At least once a week 

___ Once a month 

___ Rarely 

___ Never 

 

14. Circle your opinion of the 

sentences in this column. 

Totally 

disagree 

Partly 

disagree 

Don’t agree 

or disagree 
Partly agree Totally agree Don’t know 

14.1 It is important to protect the 

jaguars and pumas of Caatinga so 

that the next generations can get 

to know them 

1 2 3 4 5 0 

14.2 It is important that jaguars 

and pumas exist freely in the 

Caatinga even if I don't get to see 

them 

1 2 3 4 5 0 

14.3 Jaguars and pumas have a 

negative impact on livestock 

farmers 

1 2 3 4 5 0 

14.4 I would fear being in a 

location where jaguars and pumas 

exist 

1 2 3 4 5 0 

14.5 Jaguars and pumas cause 

pain to their prey for pleasure 
1 2 3 4 5 0 

14.6 Jaguars and pumas are an 

important part of nature 
1 2 3 4 5 0 

14.7 Jaguars and pumas exist in 

other countries, so we don't need 

them in Brazil 

1 2 3 4 5 0 

14.8 In regions where jaguars and 

pumas exist, attacks on humans 

are common 

1 2 3 4 5 0 

14.9 Jaguars' and pumas' only 

purpose is to kill other animals 
1 2 3 4 5 0 

14.10 Jaguars and pumas help 

maintain an equilibrium of their 

prey's numbers 

1 2 3 4 5 0 
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14.11 Jaguars' and pumas' 

presence increase tourism 
1 2 3 4 5 0 

14.12 The protection of jaguars 

and pumas is important 
1 2 3 4 5 0 

14.13 There should be more 

scientific research to protect 

jaguars and pumas  

1 2 
3 

 
4 5 0 

14. Circle your opinion of the 

sentences in this column. 

Totally 

disagree 

Partly 

disagree 

Don’t agree 

or disagree 
Partly agree Totally agree Don’t know 

14.14 It is important to learn 

about jaguars and pumas 
1 2 3 4 5 0 

14.15 Jaguars and pumas are a 

threat to human populations 
1 2 3 4 5 0 

14.16 The protection of nature is 

important 
1 2 3 4 5 0 

14.17 I would like to know more 

about jaguars and pumas 
1 2 3 4 5 0 

14.18 I accept the presence of 

jaguars and pumas in the 

Caatinga 

1 2 3 4 5 0 

14.19 I fear jaguars and pumas 1 2 3 4 5 0 

14.20 Protection of jaguars and 

pumas and their prey is of the 

government's responsibility 

1 2 3 4 5 0 

14.21 Every Brazilian citizen 

should cooperate in the protection 

of jaguars and pumas 

1 2 3 4 5 0 

14.22 If people learn more about 

jaguars and pumas, they will 

value their existence more 

1 2 3 4 5 0 

14.23 I like jaguars and pumas 1 2 3 4 5 0 

 

15. Sex 

___ Male     ___ Female  ____Don’t want to answer 

 

16. Age: ___ (years old) 

 

17. Place of residence: 

___ Rural community 

___ City 

___ Don’t know/Don’t want to answer 

 

18. What is/are your parents’ main source(s) of income? (you can choose more than one 

answer) 

___ Livestock producer 
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___ Farmer 

___ Teacher 

___ City Hall employee 

___ Construction 

___ Trade 

___ Windfarm 

___ Retired 

___ State support 

___ Other 

___ Don’t know/Don’t want to answer 

 

19. What is your mother’s educational level?? 

___ No formal education 

___ Primary school 

___ Middle/Secondary school 

___ University degree 

___ Don’t know 

 

20. I have learned more about jaguars and pumas: (you can choose more than one answer) 

___ At school 

___ With friends and family 

___ On TV 

___ On the Internet 

___ With researchers 

___ In magazines, books, etc. 

 

21. If there is a campaign about the coexistence with jaguars and pumas in the region, I 

would like to participate: 

___ Yes   ___ No  ___ Don’t know 

 

22. I would like to have an occupation related to nature and wildlife conservation: 

___ Yes   ___ No  ___ Don’t know 
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23. I wish to share the knowledge that improves coexistence with wildlife with my family 

and friends: 

____ Yes   ___ No  ___ Don’t know 

 

 

 

WE ARE VERY GRATEFUL FOR YOUR ANSWERS. THEY WERE OF GREAT HELP. 
 

END OF INTERVIEW 
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7.2. Section II – Consent form (translated, original was in Portuguese) 

 

Informed Consent Form1 

 

The subproject “Active or passive education - what is the best way to promote coexistence with jaguars and 

pumas in the Caatinga?” is part of a doctoral research at the University of São Paulo, entitled “The Human 

Dimensions of human-jaguar/puma conflicts in the Caatinga”. Its objective is to identify the relationships 

established between children and pre-adolescents and the wild fauna of the Caatinga, more specifically jaguars 

and pumas, and to understand the reasons and motivations that lead to the coexistence or intolerance to the 

presence of wild species. 
 

The project ensures compliance with the legal and ethical principles of research involving people. 

 

The information is obtained through self-administered questionnaires, with an approximate duration of 15-30 

minutes, to students aged between 9 (nine) and 14 years old, from public schools in rural and urban areas, in two of 

the five municipalities where the main project takes place. These students were selected at random and will respond 

voluntarily, without expecting any compensation for their participation. The questions are personal and individual, 

including social, economic, attitude, preferences, experience and knowledge aspects. The identity and responses 

given by each participant will not be disclosed to third parties. At any time, the interviewee can interrupt his 

participation, without having to explain his reasons for such a decision. 
 

The person responsible for the interviewee authorizes the capture of images of the interviewee by photography, 

for the exclusive use of this research and associated advertising materials, which maintain their anonymity 

and do not cause any risk or embarrassment: 
 

Yes No 
 

 

The person responsible for the interviewee authorizes the capture of images of the interviewee's belongings, 

through photography, for the exclusive use of this research and associated advertising materials, which 

maintain their anonymity and do not cause any risk or embarrassment: 
 

Yes No 
 

The person responsible for the interviewee can request the results of the research from the person responsible 

for it, who must communicate it in the most appropriate time and form to the participant. 

 

__________________, _____/_____/_____ 

 

Signature of the person responsible for the participant: __________________________________________ 

 

Signature of the person responsible for the research: __________________________________ 

 

[Cláudia Martins, Postal Box 490, Petrolina, PE, CEP 56302-320, Tel. (87) 9 9203 9152] 

 

[Ethics Committee on Research with Human Beings – ESALQ/USP, Pádua Dias Avenue, 11, Postal Box 9, São 

Dimas, Piracicaba, SP, CEP 13418-900, Tel. (19) 3429 4400] 
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1 This form will be signed by the person responsible for the research as well as by the person responsible for the participant, both 

duly identified, reinforcing the agreement with the spontaneous and unimpeded participation of both parties. 

In cases where the person responsible for the participant does not know how to sign, the researcher must register this limitation, in 

this same form, initialling the justification by his own hand. 
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Ethics Committee on Research with Human Beings 

 


