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Picture front cover: Earthwatch volunteers helping with scientific research.  

Source: Amanda Purcell (2013). Look out for Earthwatch: Environmental travelling never felt so good. 
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Summary  
 
The world today is facing many environmental problems, which are proving to be the consequence of 

Western lifestyles. This makes them a part of the problem, but also offers scope for a possible solution; 

ŎƘŀƴƎƛƴƎ ǇŜƻǇƭŜΩǎ ŀŎǘƛƻƴǎ ŎƻǳƭŘ ƳŀƪŜ ŀ ǇƻǎƛǘƛǾŜ ƛƳǇŀŎǘΦ IƻǿŜǾŜǊΣ ŀŎŎƻƳǇƭƛǎƘƛƴƎ ǘƘƛǎ ŎƘŀƴƎŜ ƛǎ ŘƛŦŦƛŎǳƭǘ 

because behaviour is influenced by many different factors. One of the theories looking at the activities 

people engage in is social practice theory, which combines internal factors like lifestyle, motivation, 

knowledge and emotions with external factors like structures, social norms, and culture. The unit of 

analysis in this theory is neither the individual nor the structure, but the practice itself, which is a 

routinised type of behaviour and exists of three elements: materials, meanings, and competences.  

 This thesis applies social practice theory to the cases of participation in citizen science, 

conservation tourism, and participatory environmental research tourism and explores how this 

perspective leads to new insights into how this participation can lead to an environment-related change 

in practices. These three sectors share some characteristics, most importantly their immersive and 

experiential educational approach, which has been claimed to influence behaviour (e.g. Bonney et al, 

2009b; Brossard et al, 2005). They are also emerging sectors, expected to become more important in the 

future. 

 The introduction introduces the central research question: What is the potential of participation 

in citizen science, conservation tourism, and participatory environmental research tourism to lead to an 

environment-related change in practices and what factors are most influential in this respect?. It also 

describes the methods used to find an answer to this question, namely a literature review; articles about 

social, educational and behavioural outcomes of citizen science, conservation tourism, and participatory 

environmental research tourism have been analysed through a social practice perspective. 

 The second chapter presents an overview of two streams of behavioural theories, internal and 

external. It argues that both internal and external factors play a role in behaviour, and that therefore a 

model that includes both is needed. Social practice theory bridges this gap between internal and 

external approaches by looking at practices as the unit of analysis. A practice is a certain way of doing 

things, a routinised type of behaviour. It is composed of meanings, materials, and competences, thus 

including both structural and individual aspects. These three elements can spill from one practice to 

another, causing change within them. New links between elements can be formed, which equals the 

development of a new practice, and links can be broken, disintegrating a practice. The elements can 

change due to experiences or innovations, changing practices as well. Finally, a practice only exists 

because of its carriers (indiǾƛŘǳŀƭǎ ǿƘƻ ΨŎŀǊǊȅΩ ŀ ǇǊŀŎǘƛŎŜΣ ǿƘƻ ŜƴƎŀƎŜ ƛƴ ǘƘŜ ǎǇŜŎƛŦƛŎ ŀŎǘƛƻƴǎΣ ǎƘŀǊŜ ǘƘŜ 

understandings and skills as well as motivations and tools). Populations of carriers however can change 

because of new experiences and social networks. For activities to change, they have to be raised from 

practical to discursive consciousness; in the former activities take place without deliberative reasoning, 

and in the latter activities are engaged in intentionally. Chapter 2 also introduces the conceptual model 

for this thesis, which visualizes how spillover of elements from participation in citizen science, 

conservation tourism, or participatory environmental research tourism into other practices can occur.  
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 Chapter 3 further introduces citizen science, conservation tourism, and participatory 

environmental research tourism. Citizen science projects are projects where citizens participate in 

scientific research, helping scientists collect data at a vast temporal and spatial scale. Conservation 

tourism is a sub sector of ecotourism and volunteer tourism and engages tourists in conservation work 

on location. Participatory environmental research tourism forms a combination of both; participants 

voluntary assist with ecological scientific research on location. 

 Chapter 4 analyses what social, educational, and behavioural outcomes of citizen science 

participation have been documented. It presents citizen science participation as a practice, consisting of 

routine behaviours like reading the required background information and collecting data according to a 

specific protocol. The three elements include research tools, forms, scientific research skills, 

understandings of the research, and motivations to contribute data. For citizens to be effectively 

engaged in scientific research, training and education is a necessity; many participants are not trained 

scientists. Educating citizens is also often one of the aims of citizen science projects. This happens in the 

form of experiential and informal education; participants learn by doing and application, and out of their 

own interest. A second aspect central for citizen science participation is scientific nature experience; 

participants go out in nature to observe their research objects. Nature experience, and specifically 

scientific nature experience, has been found to create emotional affinity towards nature, a bond or 

connection with nature, which is a powerful predictor for nature-protective behaviour intentions and 

interest in nature as well as engagement in conservation behaviour. 

 Newly acquired knowledge and understanding as well as motivations, which are examples of the 

elements that form citizen science participation, have been found to spill over into other practices. 

Participants gained new understandings and awareness of their surroundings and created a connection 

to nature. Through this several environment-related changes in practices can take place. Participants 

have increased their engagement in community development or have taken up engagement in 

governmental issues or local ecological management issues. They also made changes in existing 

practices they already carried; some participants for example changed the way they garden. Not all 

articles documented the same level of change in for example knowledge and attitudes, and also 

behavioural outcomes differed between them. This is suggested to be because several other project-

specific characteristics further influence the social and behavioural outcomes of citizen science 

participation. Examples hereof are the level and way of interaction with staff, the level of engagement, 

and the project design. Especially communication and interaction with scientists is a returning topic 

when it comes to analysing the social outcomes of participation. From a social practice perspective this 

interaction can be emphasised as well; new carriers of the practice need examples, experienced carriers 

who can teach them the skills, knowledge and understanding necessary to successfully engage in citizen 

science. 

 In chapter 5 a similar analysis is presented for conservation tourism. Central in this regard are 

interpretive activities, wildlife viewing, nature experience, and transformation of the self. Interpretive 

activities, just like training in citizen science, provide the tourist with information and practical 

knowledge. The role of interaction with staff is important here as well, following the same logic as in 

chapter 4. Environmental interpretation has been shown to have an impact on behaviour too. Wildlife 
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viewing plays a role in that it often leads to emotional responses, which have been linked to intentions 

to engage in conservation activities. Also, similar as citizen science, nature experience plays a role too. 

Conservation tourism offers a deep emotional encounter with nature since these projects often take 

ǇƭŀŎŜ ƛƴ ΨǇǊƛǎǘƛƴŜΩ ƴŀǘǳǊŀƭ ŀǊŜŀǎΣ ƭŜŀŘƛƴƎ ǘƻ ŀ ƴŜǿƭȅ ŘŜǾŜƭƻǇŜŘ ƻǊ ǎǘǊƻƴƎŜǊ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ƴŀǘǳǊŜΦ  

 Also central to conservation tourism is the volunteer tourist aspect. This experience can have a 

transformational effect on its participants, altering their sense of self as well as character traits like 

anxiety, trust, emotionality and adventurousness. The available studies suggest that this transformation 

is a result of interaction with fellow volunteer tourists, the host community, and the natural 

environment. These can raise activities to the level of discursive consciousness, and together with 

spillover of meanings and competences can lead to a change in practices. However, whether these 

changes stick remains a question; although meaning and competences elements can travel, practices are 

often linked to a place. The home situation contains other constraints, social norms, and systems of 

provision which enable or disable certain practices.  

 In chapter 6 the influence of participation in participatory environmental research tourism is 

analysed. Both science participation and volunteer tourism play a role here, and the trip also often 

includes a scientific and social nature experience. Here, too, literature documented changes in attitudes, 

knowledge, connection and behaviour. Also the networks formed with fellow participants were 

emphasised in one of the articles, indicating that they can lead to social movement participation, which 

encompasses lobbying to politicians, writing letters to governments, joining demonstrations, voting, 

becoming involved in politics, and providing resources to organisations. Literature showed that through 

participation in scientific research and conservation work, (on-site) training, interaction with fellow 

participants as well as scientists, and formation of new networks and communities, participants of a 

participatory environmental research tourism project can gain many competences in terms of ecological 

and scientific understanding as well as practical knowledgeability, and obtain new values and ideas. 

These newly developed or changed meanings and competences sometimes spill over into other 

practices at home.   

 Chapter 7 compares these three cases, showing that in all three instances, there is an indication 

of an environment-related change in practices through two pathways; spillover of elements, causing 

existing practices to change, and people becoming carriers of other, related practices. Moreover, when 

comparing the findings, the behavioural outcomes are surprisingly similar despite the cases having 

different characteristics. All three have an impact on other practices, namely writing letters to 

politicians, joining and/or donating to environmental organisations, and becoming active in the local 

community. Also impacts on daily activities (e.g. gardening, purchasing decisions, and recycling) are 

found across all three cases, but the focus of these activities differs between the cases; citizen science 

leads to more conservation-related activities whereas the other two cases lead to activities related to 

the wider environment.  

 Chapter 8 starts with a discussion of the theory. It describes how using social practice theory led 

to new insights into how participation in citizen science, conservation tourism, and participatory 

environmental research tourism Ŏŀƴ ƛƴŦƭǳŜƴŎŜ ƛǘǎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ōŜƘŀǾƛƻǳǊΦ 9ǎǇŜŎƛŀƭƭȅ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ŎƛǘƛȊŜƴ 
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science, where models focusing on attitude, intention and behaviour are prevalent and the focus is on 

education and educational outcomes, a new link has been found; nature experience also plays a large 

role. Social practice theory was also valuable in understanding why interaction with staff was so 

important; they serve as an example for the participants.  

 This chapter also discusses the limitations of this research. Due to the information coming from 

secondary data, certain links could not be explored which would have been possible with the use of an 

own questionnaire. Moreover, the various articles did not use the same standardised survey but the 

researchers all asked different questions, and some used open questions whereas others were multiple-

choice. There is also a need for more research into actual behavioural outcomes instead of intentions, 

preferably not self-reported. Also more research into the long-term influence of participation in one or 

more of these experiences is recommended.  

 The final chapter brings together the most important conclusions, starting with summarising 

that these three sectors have an environment-related influence through elements that spill over and 

participants becoming carriers of new practices. In the case of citizen science these are political, 

community-related, scientific research-related and conservation-related practices, for conservation 

tourism these are political, community-related and environment-related practices, and for participatory 

environmental research tourism these are political, community-related, scientific research-related and 

environment-related practices. It then concludes that this is because of a combination of participation 

with education, interaction, and emotive nature experience. In citizen science this manifests itself as 

experiential education, training, and nature experience, in conservation tourism as environmental 

interpretation, wildlife encounters, nature experience, hands-on activities and experiential learning, and 

interaction with nature, fellow volunteers, and the host community, and in participatory environmental 

research tourism as experiential education, environmental interpretation, wildlife encounters, nature 

experience, hands-on conservation activities, and interaction with fellow volunteers.  
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1. Introduction  
 
Environmental degradation, resource depletion, ocean acidification, climate change, and biodiversity 

decline are some of the threats the world is facing today. With these unsustainable consequences of 

²ŜǎǘŜǊƴ ƭƛŦŜǎǘȅƭŜǎ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŜǾƛŘŜƴǘ ǘƘŜǊŜ ƛǎ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ŦƻŎǳǎ ƻƴ ŎƘŀƴƎƛƴƎ ǇŜƻǇƭŜΩǎ ōŜƘŀǾƛƻǳǊΣ 

choices, consumption patterns and lifestyles not only as part of the problem, but also as part of the 

soƭǳǘƛƻƴ ό{ŀƴƴŜΣ нллнύΦ ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŎƘŀƴƎƛƴƎ ǇŜƻǇƭŜΩǎ ōŜƘŀǾƛƻǳǊΣ ŎƘƻƛŎŜǎ ŀƴŘ ƭƛŦŜǎǘȅƭŜǎ ƛǎ 

acknowledged in the fields of environmental policy and conservation biology, amongst others. In 

environmental policy a focus on consumers and lifestyles became apparent after the Rio Summit in 1992 

and its main policy document, Agenda 21.  This formed the start of a growing consensus that Western 

lifestyles and consumption patterns need to change if we want to solve environmental problems (Sanne, 

2002; Roy and Pal, 2009). Conservation biology, a field of science integrating many biological disciplines 

and dedicated to the protection and management of biodiversity (Cooper et al, 2007), also recognises 

that changing behaviour is a part of conservation (Jordan et al, 2011). Various conservation biologists 

have stated that environmental and conservation problems are the result of our choices and lifestyles 

and that a change in behaviour is an important step to conserving biodiversity (Schultz, 2011). It may 

even be the only option, as Schultz (2011) argues.  

 ¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ŎƘŀƴƎƛƴƎ ǇŜƻǇƭŜΩǎ ōŜƘŀǾƛƻǳǊ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴŜƎŀǘƛǾŜ ƛƳǇŀŎǘ ǿŜ ƘŀǾŜ ƻƴ 

the planet or to even cause positive impacts is not easy since it is influenced by a complex combination 

of various factors. The variety of views, ideas and theories about how to influence behaviour also 

indicates this complexity and makes clear that there is not one single solution. Some schools of thought 

focus on informing people and changing their behaviour through a change in awareness and knowledge, 

others focus on e.g. emotions, empowerment, or providing the right infrastructures (Jackson, 2005). 

Social practice theory is one of those theories and focuses on practices instead of actual behaviour 

(Shove et al, 2012). Practices are routinised types of behaviour, that involve the actions themselves, 

mental activities and understanding of the action, things and structures and their use. Also skills, know-

how and motivation play a role (Reckwitz, 2002 in Shove et al, 2012). With this, social practice theory 

combines two streams of behavioural theories and models, including both internal factors related to 

lifestyle and choice and external factors like infrastructures. It is a relatively new theory that has not 

been applied very often, and offers a lot of scope to analyse how certain factors influence the activities 

people engage in.  

 This thesis applies social practice theory to the cases of citizen science, conservation tourism, 

and participatory environmental research tourism. Citizen science is a form of research where non-

scientists and scientists cooperate and together collect, share and analyse data for authentic scientific 

research (Jordan et al, 2012). Conservation tourism is a subsector of ecotourism, where people travel 

and participate in a conservation project (Cousins et al, 2009a). Participatory environmental research 

tourism (Ellis, 2003) combines citizen science with conservation tourism; participants travel to help 

scientists with their research on location. These three activities share several characteristics and are 

suggested to have an influence on the way people make choices and how they behave with respect to 

nature, conservation, and the environment due to their immersive and experiential educational 
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approach, which has been widely acknowledged to play an important role in achieving behavioural 

change (e.g. Bonney et al, 2009b; Brossard et al, 2005; Jordan et al, 2012). They are also emerging 

sectors, and expected to become more important in the future; in the past decade citizen science has 

been growing in number of participants and in number of projects (Jordan et al, 2011; Crall et al, 2012), 

conservation tourism is one of the fastest growing subsectors of the quickly expanding ecotourism 

sector (references in Cousins et al, 2009b), and participatory environmental research tourism, although 

still relatively small in size, also sees a growth of holiday operators and organisations offering these trips 

(Ellis, 2003). 

 However, links between citizen science, ecotourism participation, behavioural effects, 

knowledge gain, and attitude impact remain understudied (Powell and Ham, 2008) and also the 

influence of ǇŀǊǘƛŎƛǇŀǘƻǊȅ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎŜŀǊŎƘ ǘƻǳǊƛǎƳ ƻƴ ǇŜƻǇƭŜΩǎ ŀŎǘƛƻƴǎ Ƙŀǎ ƴƻǘ ōŜŜƴ ǎǘǳŘƛŜŘ 

much. Most research related to citizen science focuses on the concept itself and its benefits (e.g. 

Wiggins and Crowston, 2011), on ways of ensuring or improving the quality of the data and on examples 

that citizen science data can really be used in professional research (e.g. Bird et al, 2013; Kaartinen et al, 

2013; Jiguet et al, 2012; Kyba et al, 2013; Sullivan et al, 2014), on development of successful citizen 

science projects (Bonney et al, 2009b), and on motivations of participants (e.g. Raddick et al, 2013; 

Rotman et al, 2013). Research of conservation tourism and alternative forms of tourism focuses on a 

variety of topics, ranging from social and environmental impacts on the local community and nature 

(e.g. Shi et al, 2014; Lanfranchi, 2014; Banerjee, 2012), to the ecotourism market (e.g. Steven et al, 

2014), to tourist satisfaction and motivations (e.g. Cong et al, 2014), and to management issues (e.g. 

Ferreira and Harmse, 2014). Therefore, several researchers have expressed the need for more research 

into how partipation in scientific (ecological) research influences behaviour (Price and Lee, 2013; 

Brossard et al, 2005; Crall et al, 2012). Social practice theory has not been used before for analysing the 

potential influence of citizen science, conservation tourism, or participatory environmental research 

tourism participation, and using this perspective is likely to lead to new insights. 

 Initially, the aim of this thesis was to contribute insights to this topic by gathering new data from 

participants of participatory environmental research tourism projects and from literature on citizen 

ǎŎƛŜƴŎŜ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ǘƻǳǊƛǎƳΦ Lǘ ǿŀǎ ŦƻŎǳǎŜŘ ƻƴ Ƙƻǿ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜ ƘŀŘ ƛƴŦƭǳŜƴŎŜŘ ǘƘŜƛǊ 

day-to-day activities as well as their environmental and conservation-related behaviour. A questionnaire 

was developed, but due to organisational circumstances it was not possible to gather an adequate 

response. Therefore, an alternative aim was developed: to contribute insights regarding the potential of 

citizen science, conservation tourism, and participatory environmental research tourism participation to 

lead to an environment-related change in practices. Citizen science participation, conservation tourism 

participation, and participatory environmental research tourism participation are approached as 

ǇǊŀŎǘƛŎŜǎΣ ǿƘƛŎƘ ƛƳǇƭƛŜǎ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŀƴŀƭȅǎŜŘ ŀǎ ŜƴǘƛǘƛŜǎ ƛƴŎƭǳŘƛƴƎ ƭƛŦŜǎǘȅƭŜǎΣ ǇŜƻǇƭŜΩǎ ƳƻǘƛǾŜǎ ŀƴŘ 

choices, routines, social structures, institutions etc. An environment-related change in practices includes 

two types of changes; a change or evolution within an existing practice which makes it more 

conservation-, nature-, or environmentally friendly, or the development or growth of an environment-

related practice. This latter is a practice that is conservation-, nature-, or environmentally friendly. The 

main research question this thesis aims to answer is: 
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What is the potential of participation in citizen science, conservation tourism, and participatory 

environmental research tourism to lead to an environment-related change in practices and what 

factors are most influential in this respect? 

This following sub questions have been developed to help finding an answer to the main research 

question: 

- How do existing theories, and particularly social practice theory, explain behavioural change? 

- Which influences have been documented on behaviour and practices by participation in citizen science, 

conservation tourism, and participatory environmental research tourism? 

- What can we learn about the mechanisms of this influence from a social practice perspective? 

 

 The answers to these questions will be found by means of reviewing the current literature on 

citizen science, conservation tourism, and participatory environmental resource tourism through a social 

practices perspective. The articles reviewed in this report were sourced from Scopus and Google Scholar 

in January and February 2014, using terms as citizen science and ecotourism AND behaviour. Additional 

searches were conducted throughout the course of working on this thesis. The original methodology 

and the questionnaire that was developed, as well as a note on the circumstances that obstructed data 

collection, can be found in the appendix. The next chapter gives a more detailed explanation of social 

practice theory and presents the conceptual model. It is followed by a chapter which further introduces 

citizen science, conservation tourism, and participatory environmental research tourism. Chapters 4, 5 

and 6 review behavioural influences of participation in citizen science, conservation tourism, and 

participatory environmental research tourism respectively, and link these outcomes to social practices.  

Chapter 7 is discusses the limitations, and the last chapter presents an answer to the research questions. 
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2. Theories on behaviour  
 
Behaviour is influenced by a variety of factors, which makes it very difficult to change and to create a 

model that fully captures behaviour and behavioural change. In this chapter I will argue why it is 

important to adopt a broad perspective in order to understand what influences behaviour. It will 

introduce two groups of behavioural theories, internalist and externalist, and outline some basic 

concepts of behavioural change models. This will build up to an explanation of social practice theory in 

the section thereafter, which forms the basis of the conceptual model presented in the third section of 

ǘƘƛǎ ŎƘŀǇǘŜǊΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ŎƻƳŜǎ ŦǊƻƳ WŀŎƪǎƻƴΩǎ ōƻƻƪ 

Motivating sustainable consumption (2005), in which he describes an overview of the various 

behavioural models.  

 

2.1 Internalist and externalist approaches to behaviour change  
 
There are various approaches to modelling behaviour that are based on internal elements like attitudes, 

values, habits, and personal norms. These look at the individual as the unit of analysis, at characteristics 

that are internal to the individual. An example are rational choice models, in which choices are assumed 

to be made based on a cost-benefit analysis. Humans in these models are seen as economic actors 

optimising their personal benefit; the option with the maximum benefits is the one that gets chosen 

(Jackson, 2005). Without structural constraints, social norms, or regulations, this can lead to problems 

for society as a whole. Resource depletion is an example, as illustrated in the famous The tragedy of the 

commons by Hardin. He explained how without regulations a pasture ecosystem would collapse due to 

shepherds maximising their own benefit; they would add more and more personal sheep to the 

communal grounds, eventually introducing more sheep than the system could carry (Spaargaren and 

Van Koppen, 2013). However, this idea has been criticised. One argument is that choice is not always 

rational. People do not always deliberatively engage in certain actions, but often perform behaviours 

out of habits and routines. Behaviour is also often based on emotional responses and not on 

deliberative cognitive processes. Moreover, people also engage in moral behaviour and not always act 

out of self-interest, which is not shown in these models (Jackson, 2005). 

  Two other, widely applied theories looking at the individual are those developed by Fishbein and 

Ajzen: the Theory of Reasoned Action and the Theory of Planned Behaviour (Figures 1 and 2). Unlike 

rational choice models, which view behaviour as the result of a cost-benefit analysis, behaviour in their 

models is described as strongly influenced by norms and values. The Theory of Reasoned Action 

ŘŜǎŎǊƛōŜǎ ǎƻƳŜƻƴŜΩǎ ƛƴǘŜƴǘƛƻƴ ŀǎ ǘƘŜ ŀƴǘŜŎŜŘŜƴǘ ƻŦ ōŜƘŀǾƛƻǳǊΣ ǿƘƛŎƘ ƛƴ ƛǘǎ ǘǳǊƴ ƛǎ ƛƴŦƭǳŜƴŎŜŘ ǎƻƳŜƻƴŜΩǎ 

attitude towards the behaviour. Intention is also linked to beliefs about the outcomes of their behaviour 

ŀƴŘ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ƻǳǘŎƻƳŜǎ ƻŦ ǘƘƛǎ ōŜƘŀǾƛƻǳǊΦ !ƭǎƻ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ƛƴǘŜƴǘƛƻƴ ƛǎ ǎƻƳŜƻƴŜΩǎ 

subjective norm, which is the perception or beliefs about what others think about performing the 

ōŜƘŀǾƛƻǳǊΦ ¢Ƙƛǎ ƳƻŘŜƭ ǘƘǳǎ ƴƻǘ ƻƴƭȅ ŘŜǎŎǊƛōŜǎ ǎƻƳŜƻƴŜΩǎ ƻǿƴ ŀǘǘƛǘǳŘŜΣ ōǳǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ǘƘŜ ǎƻŎƛŀƭ 

influence on personal behaviour. The Theory of Planned Behaviour adds the perceived behavioural 

control to this model as an indicator of intention and behaviour. Perceived behavioural control is 
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ŘŜǎŎǊƛōŜŘ ŀǎ ΨǘƘŜ ǇŜǊǎƻƴΩǎ ōŜƭƛŜŦ ŀǎ ǘƻ Ƙƻǿ Ŝŀǎȅ ƻǊ ŘƛŦŦƛŎǳƭǘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƛǎ ƭƛƪŜƭȅ ǘƻ ōŜΩ 

(Jackson, 2005:48).  

 

Figure 1: Theory of Reasoned Action (as presented in Jackson, 2005:46) 

 

Figure 2: Theory of Planned Behaviour (as presented in Jackson, 2005:49) 

 These theories thus try to include psychological factors in their models. These models and 

theories call for approaches like awareness raising, information provisioning, and advertising campaigns 

to motivate pro-environmental attitudes (Jackson, 2005). They are based on the assumption that 

increasing environmental knowledge through education will lead to environmental awareness and 

concern (environmental attitudes), which in its turn will lead to pro-environmental behaviour. However, 

it is not the case that the public is indifferent towards and unaware of the state of the environment; in 

2000 a survey found that 83 percent of respondents, who were from 11 developed and 23 developing 

ŎƻǳƴǘǊƛŜǎΣ ǿŜǊŜ ŎƻƴŎŜǊƴŜŘ Ψŀ ŦŀƛǊ ŀƳƻǳƴǘΩ ǘƻ Ψŀ ƎǊŜŀǘ ŘŜŀƭΩ ŀōƻǳǘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ό[ŜƛǎŜǊƻǿƛǘȊ Ŝǘ ŀƭΣ 
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2005:26). Raising awareness is thus not always enough to change behaviour. Moreover, studies 

consistently show that education and increasing knowledge alone does not change behaviour and that 

intentions are not always good predictors of behaviour (Schultz, 2011). An explanation for this is that 

these models leave out moral as well as affective or emotional factors. Also habitual factors are not 

included, whereas in reality people often act based on routines. Moreover, those models are also 

criticised for leaving out external influences like incentives, social norms (e.g. respectability and 

appropriateness), and institutional constraints. Thøgersen (2005), amongst others, describes how these 

play an important role when it comes to behaviour; although individuals can have good intentions, their 

actions can still be otherwise due to external factors. There are various constraining factors that lie 

ƻǳǘǎƛŘŜ ƻŦ ŎƻƴǎǳƳŜǊΩǎ ŎƻƴǘǊƻƭ ōǳǘ ǘƘŀǘ Řƻ ŀŦŦŜŎǘ ǘƘŜ ŎƘƻƛŎŜǎ ƻƴŜ ƳŀƪŜǎ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ŎƻƴǎǳƳǇǘƛƻƴΦ 

Examples are infrastructure, price and availability of environmentally friendly products and service 

alternatives, presence or absence of eco-labelling schemes, and scientific uncertainty about what the 

most sustainable option is. Many pro-environmental behaviours can only take place if the necessary 

infrastructure is provided (e.g. recycling, taking public transportation). There are personal constraints 

and limitations as well; resources like finances, time, and cognitive capacity are limited and influence 

which behaviours people engage in. 

 External approaches take these issues into account and focus on external and structural 

elements like incentives and institutional constraints (Thøgersen, 2005). They see a change in behaviour 

and consumption patterns as strongly influenced by these external conditions. Externalist models 

ŀǇǇǊƻŀŎƘ ŎƻƴǎǳƳŜǊǎ ŀǎ ōŜƛƴƎ ǎǳōƧŜŎǘ ǘƻ ǘƘƻǎŜ ŜȄǘŜǊƴŀƭ ŎƻƴŘƛǘƛƻƴǎΤ ǘƘŜȅ ŀǊŜ ΨƭƻŎƪŜŘ ƛƴΩ ǘƻ ŎƻƴǎǳƳǇǘƛƻƴ 

choices. Obstacles to behaviour change in external models are issues like this consumer lock-in, but also 

like old habits which need to be broken and new habits that need to be formed, as well as additional 

external obstacles that have to be overcome (Thøgersen, 2005). Besides these factors, the social context 

plays an important role; people also perform certain actions as a result of the cultural atmosphere, 

social norms, lifestyle choices and social interaction (Jackson, 2005). External approaches call for a 

combination of incentives and changes in the regulatory structure to create the right conditions for pro-

environmental behaviour (Thøgersen, 2005).  

 However, just as internalist models fall short on external factors, so do externalist models fall 

short on internal factors. They underestimate the influence of human actors to make choices. Also, 

attempting to change behaviour through altering external conditions, even when it has an effect, might 

not be lasting. Providing certain products or services, economic incentives and other external provisions 

can motivate people to act pro-environmentally without it being out of environmental concern. Some 

scholars warn that such unconscious pro-environmental behaviour can easily be reversed or changed to 

a more unsustainable pattern because it is not based on fundamental values (e.g. Kollmuss and 

Agyeman, 2002) and because it is important that people are self-determined and internally motivated to 

perform a new behaviour for the maintenance of that behaviour (e.g. Cooke and Fielding, 2010). 

Therefore, a broad perspective combining internal and external approaches should be adopted when 

analysing behavioural change. 
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2.2 Social practice theory  
 
{ƻŎƛŀƭ ǇǊŀŎǘƛŎŜ ǘƘŜƻǊȅ ƛǎ ōǳƛƭǘ ƻƴ DƛŘŘŜƴǎΩ ǎǘǊǳŎǘǳǊŀǘƛƻƴ ǘƘŜƻǊȅΣ ǿƘƛŎƘ ƛǎ ŀƴ ŀǘǘŜƳǇǘ ǘƻ ōǊƛŘƎŜ ǘƘŜ ƎŀǇ 

ōŜǘǿŜŜƴ ƛƴǘŜǊƴŀƭƛǎǘ ŀƴŘ ŜȄǘŜǊƴŀƭƛǎǘ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ōŜƘŀǾƛƻǳǊ όWŀŎƪǎƻƴΣ нллрύΦ !ŎŎƻǊŘƛƴƎ ǘƻ DƛŘŘŜƴǎΩ 

theory human activity is shaped and enabled by the social structures of rules and meanings (including 

cultural norms and views as well as systems of provision), which in their turn can only exist in the flow of 

human action; actors also act out of beliefs, lifestyles and routines. This interplay between social 

arrangements that are the result of millions of individual decisions, and the flow of human activity which 

is based on practical know-how and social systems, rules and resources, combines internalist and 

externalist ideas (Shove et al, 2012). 

 Social practice theory is based on this same notion. It does not place attitude or personal norms 

and values central and does not look at behaviour as an individual action, nor does it solely look at 

structures. Instead, it looks at behavioural practices that an individual shares with other human agents. 

Practices can only exist when they are performed, and individuals form the hosts or carriers of a 

practice. This means that not the individual, but the practice itself is the central unit of analysis (Shove 

et al, 2012). Practices shape and are shaped by cultural factors, by social norms and lifestyle choices as 

well as by the institutions and structures of society (Spaargaren, 2003). A visualisation of the social 

practices approach as depicting the interplay between actors and structure can be found in Figure 3. 

 

 
Figure 3: Social practices model (based on Spaargaren and Van Vliet, 2000:53) 
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 tǊŀŎǘƛŎŜǎ ƘŀǾŜ ōŜŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ ΨǊƻǳǘƛƴƛǎŜŘ ǘȅǇŜώǎϐ ƻŦ ōŜƘŀǾƛƻǳǊΩΣ ŀƴŘ ŀǎ ΨǘŜƳǇƻǊŀƭƭȅ ŀƴŘ 

ǎǇŀǘƛŀƭƭȅ ŘƛǎǇŜǊǎŜŘ ƴŜȄǳǎ ƻŦ ŘƻƛƴƎǎ ŀƴŘ ǎŀȅƛƴƎǎΩ ό{ŎƘŀǘȊƪƛΣ мффс ŀǎ ŎƛǘŜŘ ƛƴ {ƘƻǾŜ Ŝǘ ŀƭΣ нлмнΥтύΣ ŀǎ ǎƘŀǊŜŘ 

understandings and modes of action between people. A practice ŜȄƛǎǘǎ ƻŦ ŀ ΨƳǳƭǘƛǘǳŘŜ ƻŦ ǎƛƴƎƭŜ ŀƴŘ 

often unique ŀŎǘƛƻƴǎΩ ŀƴŘ ƛƴŎƭǳŘŜǎ ΨŦƻǊƳǎ ƻŦ ōƻŘƛƭȅ ŀŎǘƛǾƛǘƛŜǎΣ ŦƻǊƳǎ ƻŦ ƳŜƴǘŀƭ ŀŎǘƛǾƛǘƛŜǎΣ άǘƘƛƴƎǎέ ŀƴŘ 

their use, a background knowledge in the form of understanding, know-how, states of emotion and 

ƳƻǘƛǾŀǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜΩ όwŜŎƪǿƛǘȊΣ нллн ŀǎ ŎƛǘŜŘ ƛƴ {ƘƻǾŜ Ŝǘ ŀƭΣ нлм2:7). Shove et al (2012) simplify this 

description by approaching practices as consisting of three elements: materials, meanings, and 

competences. With this they add a new material dimension to the more established idea that shared 

understandings, meanings, practical consciousness and purposes are central when it comes to analysing 

practices. Materials include objects, infrastructures, tools, hardware, and the body itself, which are 

necessary requirements for engaging in a certain practice. For example, for cooking you will need items 

like a kitchen and cooking utensils. Meanings are mental activities, symbolic meanings, ideas, 

aspirations, emotions, and motivational knowledge, for example liking a certain dish very much. 

Competences are composed of multiple forms of understanding and practical knowledgeability, like 

having the skills and knowing how to prepare that dish.  

 Shove et al (2012) argue that practices exist when elements are linked, and that practices 

develop and disintegrate when links are not yet made and no longer made, respectively. New practices 

involve novel combinations of new or existing elements. Moreover, elements can change over time, thus 

altering practices as well. An example is the introduction of new tools which influence how people cook, 

or new information about food and health which influence how people think about certain products. 

Elements, Shove et al describe, ŀǊŜ ǘƘǳǎ ōƻǘƘ ǘƘŜ ΨƛƴƎǊŜŘƛŜƴǘǎΩ ƻŦ ŀ ǇǊŀŎǘƛŎŜΣ ŀƴŘ ǘƘŜ Ǉƻƛƴǘǎ ƻŦ 

connection between them. Although this idea of three elements making up a practice is, as mentioned 

here and as emphasised in their book, a simplification, it serves well when it comes to analysing 

practices and how they change over time. 

 Elements can also influence each other. As a consequence, practices can also feed back into 

ǎƻƳŜƻƴŜΩǎ ƭƛŦŜǎǘȅƭŜΤ ǇŜƻǇƭŜ Ŏŀƴ ΨōŜŎƻƳŜ ǘƘŀǘ ǿƘƛŎƘ ǘƘŜȅ ŘƻΩ ό.ŜŎƪŜǊΣ мфтт ƛƴ {ƘƻǾŜ Ŝǘ ŀƭΣ нлмнΥ тлύΦ ! 

similar statement is made by Thøgersen and Crompton (2009), who have studied the concept of 

spillover in relation to behaviour. They state that performing pro-environmental behaviour may 

ƛƴŦƭǳŜƴŎŜ ƻƴŜΩǎ ōŜƭƛŜŦǎΣ ŀǘǘƛǘǳŘŜǎΣ ǾŀƭǳŜǎΣ ŀƴŘ ǎŜƭŦ-identity, causing them to see themselves as the kind of 

person who cares for the environment. This in turn could influence future behaviour, thus spilling over 

from one behaviour to another. Thøgersen and Crompton (2009) argue that an underlying mechanism 

for this could lay in cognitive dissonance theory. According to this theory, people do not like internally 

inconsistent beliefs and values and they feel uncomfortable and inconsistent to engage in pro-

environmental behaviour in one area (or practice) and not in another. Furthermore, adopting pro-

environmental behaviour could increase the skills and knowledge necessary to adopt another behaviour, 

or facilitate learning about environmental problems (Thøgersen and Crompton, 2009). This latter point 

has also been raised in practice theory, which emphasises the importance of procedural knowledge 

when it comes to adopting a new practice (Shove et al, 2012).  

 



18 
 

 Shove et al (2012) propose that also changing populations of carriers (individuals that carry a 

practice) are central for changing practices. Individuals can become the carrier of a practice through a 

variety of factors, like birth, history and location, thus determining which practices exist and which do 

not. Besides these factors, also social networks play an important role in changing populations of 

carriers; communities and networks can be seen as places where new social arrangements, shared 

understandings and modes of action are formed; practices develop dynamically as the result of a vast 

ƴǳƳōŜǊ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŘŜŎƛǎƛƻƴǎΦ ¢ƘŜǎŜ ŎƻƳƳǳƴƛǘƛŜǎ ŀǊŜ ƻŦǘŜƴ ōƻǳƴŘ ǘƻƎŜǘƘŜǊ ōȅ ΨǎƘŀǊŜŘ ŜȄǇŜǊǘƛǎŜ ŀƴŘ 

Ǉŀǎǎƛƻƴ ŦƻǊ ŀ Ƨƻƛƴǘ ŜƴǘŜǊǇǊƛǎŜΩ ό²ŜƴƎŜǊ ŀƴŘ {ƴȅŘŜǊΣ нллл ŀǎ Ŏƛǘed in Shove et al, 2012:67) and through 

previous and present experience.  

 Social practice theory distinguishes between practical and discursive consciousness, which is 

ŘŜǎŎǊƛōŜŘ ōȅ DƛŘŘŜƴǎ όмфуп ƛƴ WŀŎƪǎƻƴΣ нллрύΦ tǊŀŎǘƛŎŀƭ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ƛǎ ŜȄǇƭŀƛƴŜŘ ŀǎ Ψthe everyday 

ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ǇŜƻǇƭŜ ƘŀǾŜ ŀōƻǳǘ Ƙƻǿ ǘƻ Řƻ ǘƘƛƴƎǎΩ όWŀŎƪǎƻƴΣ нллрΥфл-91). This everyday knowledge is 

shared and commonly accepted, and these types of routine behaviour take place without deliberative 

reasoning. Goal-oriented or intentional behaviours on the other hand are performed in discursive 

ŎƻƴǎŎƛƻǳǎƴŜǎǎΣ ǿƘƛŎƘ ΨŎƻƴǎƛǎǘǎ ƛƴ ŜǾŜǊȅǘƘƛƴƎ ǘƘŀǘ ŀŎǘƻǊǎ ŀǊŜ ŀōƭŜ ǘƻ ǎŀȅ ŀōƻǳǘ ǘƘŜ ǎƻŎƛŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ 

ǘƘŜƛǊ ŀŎǘƛƻƴΩ όWŀŎƪǎƻƴΣ нллрΥфмύΦ DƛŘŘŜƴǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘƛǎ ƻŦǘŜƴ ƻŎŎǳǊǎ ŘǳǊƛƴƎ ƻǊ ŀŦǘŜǊ ǇŜǊŦƻǊƳƛng the 

action. Shifting consumption patterns requires raising routine behaviours from the level of practical 

consciousness to discursive consciousness, for example through slowly introducing new elements that fit 

within a practice. It can also occur through deroutinising, forcing a change in routine, after which a new 

or altered practice becomes part of practical consciousness again (Jackson, 2005). 

 This suggests that there are several ways of changing practices, deliberately or otherwise. 

Firstly, meanings, materials and competences play a large role since a practice exists or seizes to exist 

when the links between these elements are made or broken. These elements can change; they are 

influenced by each other and by outside structures, cultural factors, and systems of provision. These 

elements can also be based in other practices and spill over into new practices due for example to 

cognitive dissonance or newly gained competences, meanings and materials which enable becoming the 

carrier of another practice. This is a second aspect of changing, developing and disintegrating practices: 

changing populations of carriers. Without carriers a practice does not exist. Individuals become carriers 

of a practice due to several reasons, like birth, past experiences, and present experiences. These 

experiences can provide them with the skills, understandings, motivation etc. which are necessary to 

successfully become a carrier of a certain practice. Together carriers form a community of practice, 

where they share these elements and, depending on their experiences and external innovations, change 

them. Experiences carriers can also form an example for new carriers, who learn how to perform the 

practice.  
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2.3 Conceptual model  

 
Based on the theory set out in this chapter, a conceptual framework can be developed, visualising the 

potential influence of citizen science, conservation tourism, and participatory environmental research 

tourism participation on causing an environment-related change in practices, through spillover of 

elements, changing elements, and changing groups of carriers. Central in the model are the three 

sectors as practices, which can influence other practices. This influence is shown by the curved lines, 

which indicate a spillover of elements. In contrast to theories like those of Azjen and Fishbein, where 

spillover mostly occurs in the form of knowledge, social practice theory makes clear that spillover can 

also happen through a change in materials, meanings, or competences. Figure 4 is the model for 

particiǇŀǘƻǊȅ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎŜŀǊŎƘ ǘƻǳǊƛǎƳ όάt9w¢έύ ŀǎ ŀ ǇǊŀŎǘƛŎŜΣ ōǳǘ ǘƘŜ ƳƻŘŜƭǎ ŦƻǊ ŎƛǘƛȊŜƴ ǎŎƛŜƴŎŜ 

and conservation tourism are similar. 

 
Figure 4: Conceptual model showing how participation in participatory environmental research tourism (PERT) projects can 

lead to spillover into other practices 

 The conceptual model also shows that before participation someone might already have 

participated in a practice related to the practice central in the model, in this example a PERT-related 

practice (e.g. like regular citizen science or another form of ecotourism). This can have influenced the 

decision to participate in a participatory environmental research tourism project and can also have 

already influenced other practices through spillover. In addition, the participatory environmental 

research tourism experience can lead to engagement in practices related to this practice, which can also 

influence other practices. Furthermore, the model includes a timeline; it shows that practices can 

change over time, caused by all sorts of reasons but also possibly as a result of spillover from 

participation in citizen science, conservation tourism, or participatory environmental research tourism.  
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 In the next chapters I will apply this idea to citizen science, conservation tourism, and 

participatory environmental research tourism by reviewing existing literature on these three practices, 

exploring how performing these practices can influence other practices through, amongst others, new 

experiences, social networks, new competences and changed meanings. However, first I will further 

introduce citizen science, conservation tourism (and related forms of alternative tourism), and 

participatory environmental research tourism in the next chapter.  
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3. Citizen science, conservation tourism and participatory 

environmental research tourism  
 
This chapter describes the three central topics in this thesis report; citizen science, conservation 

tourism, and participatory environmental research tourism. Each of the following sections discusses the 

definitions of these sectors and gives a short overview of them. The fourth section presents a 

comparison, highlighting some of the similarities and differences. 

 

3.1 Citizen science 
 
Citizen science, as described in the introduction, is a form of research where non-scientists and scientists 

cooperate and together collect, share and analyse data, and thus engages the public in authentic 

scientific research (Jordan et al, 2012; Crall et al, 2012). There are different levels of participation in 

citizen science projects. These have been described by Bonney et al (2009a), who distinguished 

contributory, collaborative, and co-created projects. Contributory projects are projects where 

participants only contribute data, collaborative projects are projects where participants also can refine 

project design, analyse data, and disseminate findings, and co-created projects are projects where 

participants also collaborate with scientists in project design and other steps of the research process. 

Citizen science projects can be found in various fields of research, for example in ecology, astronomy, 

meteorology and climatology (Wiggins and Crowston, 2011). In this thesis the focus will be on ecological 

citizen science projects. 

 There are other differences between different citizen science projects. One of the other 

distinctions that can be made between different types of projects is described by Wiggins and Crowston 

(2011). They discern five types of projects: action, conservation, virtual, education and investigation. 

Action citizen science projects encourage participants to use scientific research to support or intervene 

in local issues. Conservation citizen science projects engage citizens in nature conservation, and often 

focus on gathering data and educating participants. Virtual projects are mediated by ICT, and education 

projects aim at educating the public. Investigation projects are the most commonly known citizen 

science projects, and they aim at gathering data for scientific research. Education is often highly valued, 

but not a main goal.  

 One of the benefits of citizen science is that it makes it possible and affordable for researchers 

to obtain data collected at a vast geographical scale and over long periods of time (Dickinson et al, 2012; 

Tulloch et al, 2013; Bonney et al, 2009a). Ecological citizen science projects can be used to monitor 

populations, species, biodiversity, ecosystems, or taxonomic groups, and identify general patterns, 

monitor long-term processes, discover possible threats and unexpected events, and inform 

management actions (Dickinson et al, 2012; Tulloch et al, 2013). They are also valuable in collecting 

baseline data which can be used to respond to unsuspected situations or environmental disasters 

(Dickinson et al, 2012; Bonney et al, 2009a). In addition, they can be used for studies of (changes in) 

distribution, phenology and for discovering (locally) rare species and invasive species (Bonney et al, 
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2009a; Dickinson et al, 2010). Citizen science datasets are very valuable for conservation efforts, not 

only for scientific research but also for problem identification, making (management) decisions and for 

education (Coghlan, 2005). 

 An example, and one of the bigger organisations when it comes to citizen science, is the Cornell 

Laboratory of Ornithology (CLO). CLO runs various citizen science projects of various sizes, aimed at 

answering scientific research questions and at educating citizens about birds and scientific processes 

(Bonney et al, 2009b). In 2009, Bonney et al (2009b) ǊŜǇƻǊǘŜŘ ǘƘŀǘ /[hΩǎ ǇǊƻƧŜŎǘǎ ǘƻƎŜǘƘŜǊ ƎŀǘƘŜǊ ǘŜƴǎ ƻŦ 

millions of observations annually. CLO was started in 1966 and nowadays uses online tools so citizen 

scientists can share and explore data. These long-term and spatially vast datasets are a valuable source 

for ornithologists investigating changes in for example bird phenology, distribution patterns and effects 

of climate change, and for advising managers (Cornell Laboratory of Ornithology, 2014a). Amongst its 

projects are the popular eBird and FeederWatch. eBird collects data on bird sightings since 2002. 

Participants fill out a checklist of which birds they observed while birding and submit these data online, 

thus providing insight in the presence, absence, and abundance of birds. They can also visualise their 

Řŀǘŀ ǿƛǘƘ ƻƴƭƛƴŜ ƳŀǇǎΣ ƎǊŀǇƘǎ ŀƴŘ ƳƻǊŜΦ Ŝ.ƛǊŘǎΩǎ ǿŜōǎƛǘŜ ǊŜǇƻǊǘǎ ƻŦ ŎƛǘƛȊŜƴǎ ǎǳōƳƛǘǘƛƴƎ оΦм Ƴƛƭƭƛƻƴ ōƛǊŘ 

observations in March 2012 alone (eBird, 2014). Project FeederWatch has a more specific scope and 

investigates the birds that visit feeders during the winter. This project is open for participants from all 

backgrounds, who can choose how many times they want to count. They receive a kit with instructions, 

bird identification material and more (Project FeederWatch, 2014). These two examples are large 

projects, but there are also many small and sometimes more specific and complicated projects from 

other organisations, sometimes requiring more scientific research skills.  

 

3.2 Conservation tourism  
 
In contrast to citizen science, it is more difficult to 

define what conservation tourism is. A clear and single 

definition of ecotourism, volunteer tourism and other 

alternative forms of tourism is still missing (Galley and 

Clifton, 2004; Wearing, 2001; Coghlan, 2005). Wearing 

(2001) presents a model (Figure 5) that is based on 

literature, in which he first separates tourism in mass 

tourism and alternative tourism. Alternative tourism is 

ŘŜŦƛƴŜŘ ŀǎ Ψŀ ƳƻŘŀƭƛǘȅ ƻŦ ǘƻǳǊƛǎƳ ǘƘŀǘ Ǉŀȅǎ ǎǇŜŎƛŀƭ 

ŀǘǘŜƴǘƛƻƴ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ŎŀǊǊȅƛƴƎ ŎŀǇŀŎƛǘȅΩ 

(Wearing, 2001:31). It is split into cultural, educational, 

scientific, adventure, and agritourism forms, but 

Wearing mentions that there is overlap between those 

forms and gives the example that cultural tourism can 

also be educational.  Figure 5: A conceptual scheme of alternative tourism as 
proposed in Wearing (2001:30) 
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 In the model, ecoǘƻǳǊƛǎƳ ƛǎ ǎȅƴƻƴȅƳƻǳǎ ǿƛǘƘ ƴŀǘǳǊŜ ǘƻǳǊƛǎƳ όƻǊ ƎǊŜŜƴ ǘƻǳǊƛǎƳύ ŀƴŘ ƛǎ ΨƴŀǘǳǊŜ 

ƻǊƛŜƴǘŜŘ ŀƴŘ ƴŀǘǳǊŜ ōŀǎŜŘ ōǳǘ ƴƻǘ ŀƭǿŀȅǎ ƴŜŎŜǎǎŀǊƛƭȅ ǇǊŀŎǘƛŎŜŘ ƛƴ ǿƛƭŘŜǊƴŜǎǎ ǎŜǘǘƛƴƎǎΩ ό²ŜŀǊƛƴƎΣ 

нллмΥомύΦ Lǘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨǘƻǳǊƛǎǘ ŜȄǇŜǊƛŜƴŎŜǎ ǘƘŀǘ ŀǊŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ǎǳǎǘŀƛnable, occur in natural 

areas, involve an interpretive element, contribute to the local community and involve local or 

ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜǎΩ ό²ŜŀǊƛƴƎΣ нллмΥнпύ ŀƴŘ ƛǘ ƻǾŜǊƭŀǇǎ ǿƛǘƘ ŜŘǳŎŀǘƛƻƴŀƭΣ ǎŎƛŜƴǘƛŦƛŎΣ ŀŘǾŜƴǘǳǊŜ ŀƴŘ 

agritourism forms of tourism. This definition includes the characteristics that are common in most 

descriptions of ecotourism, as described by Coghlan (2005): nature-based products, sustainable 

management, environmental education, and contribution to conservation. She also mentions cultural 

sustainability, interpretation and education, and conservation of the natural environment as recurring 

ǘƻǇƛŎǎΦ ±ƻƭǳƴǘŜŜǊ ǘƻǳǊƛǎƳ ƻǾŜǊƭŀǇǎ ǿƛǘƘ ŀƭƭ ǘƘŜǎŜ ŦƻǊƳǎ ƻŦ ǘƻǳǊƛǎƳ ŀƴŘ ƛǎ ŀ ǘŜǊƳ ŀǇǇƭƛŜŘ ǘƻ ΨǘƻǳǊƛǎǘǎ ǿƘƻΣ 

for various reasons, volunteer in an organized way to undertake holidays that might involve aiding or 

alleviating the material poverty of some groups in society, the restoration of certain environments or 

ǊŜǎŜŀǊŎƘ ƛƴǘƻ ŀǎǇŜŎǘǎ ƻŦ ǎƻŎƛŜǘȅ ƻǊ ŜƴǾƛǊƻƴƳŜƴǘΩ ό²ŜŀǊƛƴƎΣ нллмΥмύΦ  

 Conservation tourism is a subsector of ecotourism and volunteer tourism where participants 

ǘǊŀǾŜƭ ǘƻ ƴŀǘǳǊŀƭ ŀǊŜŀǎ ǘƻ ΨŀŎǘƛǾŜƭȅ ǘŀƪŜ ǇŀǊǘ ƛƴ ŀƴ ƻǊƎŀƴƛǎŜŘ ƛƴ ǎƛǘǳ ƻǊ ŜȄ ǎƛǘǳ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇǊƻƧŜŎǘΩ 

(Cousins et al, 2009a:1070). Participants can for example help with environmental monitoring, assist in 

weed control activities, take part in flora and fauna surveys, plant trees, assist with fencing, collect 

seeds, or help with trail maintenance. The conservation tourism sector includes charities and non-

governmental organisations as well as private companies. There are differences between the holiday 

operators; for example, some are adventure-oriented whereas others are more scientifically oriented, 

using academic expertise, peer review processes, and/or review the conservation outcomes of the 

scientific research (Cousins et al, 2009b). Like citizen science, conservation tourism also has direct and 

indirect benefits for conservation, such as informing management through research findings, using the 

financial contributions of participants, or in the form of the direct conservation and restoration efforts 

ǳƴŘŜǊǘŀƪŜƴ ōȅ ǘƻǳǊƛǎǘǎΦ ¢ƻǳǊƛǎǘǎ ƛƴ ǘƘƛǎ ǎŜŎǘƻǊ ǘƘǳǎ ŜƴƎŀƎŜ ƛƴ ǘƘŜ ǇǊŀŎǘƛŎŜ ƻŦ ŀŎǘǳŀƭƭȅ ΨŘƻƛƴƎΩ ŎƻƴǎŜǊǾŀǘƛƻƴ 

instead of only financially contributing to support conservation (Cousins et al, 2009b).  

 

3.3 Participatory environmental research tourism  
 
Ellis (2003), who coined the term participatory environmental research tourism, or PERT, describes it as 

ΨǎƘƻǊǘ-term travel by volunteers to undertake a hands-ƻƴ ǊƻƭŜ ƛƴ ŦƭƻǊŀ ƻǊ Ŧŀǳƴŀ ŦƛŜƭŘ ǊŜǎŜŀǊŎƘΩ (Ellis 

2003:76). She also set some criteria in order to create a workable definition. She describes these criteria 

as follows: 

- overnight travel plus one-way travel of 40 km or more; 

- active participation by members (hands-on role) in flora or fauna field research or data collection; 

- advertised publicly; 

- participants are volunteers; 

- trips are less than 1 month in length, and use fixed dates; and 

- participants make a financial contribution to the project. 
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 Participatory environmental research tourism can thus be seen as a combination of citizen 

science and conservation tourism, or as a subsector of both. It actively engages citizens in scientific 

research, and requires participants to travel to natural areas to participate in a project that is often 

aimed at conservation. There are also some differences. Regular citizen science projects have 

participants monitor or observe nature relatively close to home over a longer period of time, and 

communication between participants and professionals mostly depends on electronic tools and often is 

not very intense (Bell et al, 2008). For participatory environmental research tourism projects, as already 

established, participants travel abroad to join scientists in the field for a short while and spend full days 

helping them with their research under continuous supervision. Participatory environmental research 

tourism projects also put the primary focus on helping in flora or fauna field research, whereas 

conservation tourism is more loosely defined and can also have a main focus on conservation work (e.g. 

trail maintenance or construction, habitat restoration, removal of invasive weeds).  

 In the article in which she introduces participatory environmental research tourism, Ellis (2003) 

further explores this subsector. She describes that according to her definition, 77% of the agencies in 

this area are not-for-profit, 13% are commercial operators, 5% are governmental, 3% universities and 

3% was unstated. Ellis also found that the subsector is characterised by wildlife-based projects. 

Especially marine mammals (29%), terrestrial mammals (22%), and turtles (17%) are popular subjects. 

An example of one of the organisations that organises participatory environmental research tourism 

ǇǊƻƧŜŎǘǎΣ ƻǊ ΨŜȄǇŜŘƛǘƛƻƴǎΩ ŀǎ ǘƘŜȅ Ŏŀƭƭ them, is the Earthwatch Institute (further referred to as 

Earthwatch). Earthwatch has been mentioned both in conservation tourism (or other alternative forms 

of tourism) (e.g. Wearing, 2001), and citizen science literature (e.g. Dickinson et al, 2012), and most 

expeditions meet the criteria for participatory environmental research tourism projects. Expeditions 

typically last between one and two weeks, go to all continents and range from collecting data on plants, 

butterflies and bees in the Himalayas to meaǎǳǊƛƴƎ ŜǾƛŘŜƴŎŜ ƻŦ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ŀǘ ǘƘŜ !ǊŎǘƛŎΩǎ ŜŘƎŜ ǘƻ 

conserving koalas and their habitat in Australia. Participants are paying volunteers and are involved in 

various research tasks like tracking wildlife, setting up camera traps, entering data and sorting images, 

and capturing and tagging animals, but also sometimes help maintaining conservation-related 

infrastructure or assist in education centres. The main focus however is on contributing to scientific 

research.  

 

3.4 Comparison of the sectors  
 
After having discussed the three sectors apart, this section will present a comparison. As can be seen in 

Table 1, they can be differentiated by the social context, ways of interaction, the time frame, the 

locational context, and the activities undertaken. Citizen science projects invite participants to become 

part of a wide network of citizen scientists, but it is mostly an individual activity and communication 

mostly takes place digitally. Also communication with fellow participants often happens on online 

forums. Participants collect data for a long period of time, varying from months to years. However, this 

is dispersed in time; they make observations for, for example, half an hour per week. They mostly collect 

data in their own neighbourhood or surrounding nature areas, or even in their own backyard. 
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Conservation tourism projects on the other hand offer social experiences, where participants work 

together in a group with fellow volunteers and staff, allowing for a lot of personal, face-to-face 

communication. These projects can have a variety of time frames, ranging from a week to a couple of 

months. They take place on a holiday location in often unfamiliar natural environments. Activities focus 

on conservation, species protection, and management, and actively involve volunteers in hands-on 

activities. Participatory environmental research tourism shares its social contact and ways of 

communication and interaction with conservation tourism, but its timeframe is generally shorter; 

projects typically last between 1 and 2 weeks. However, just as with conservation tourism, these weeks 

provide a very intense and immersive nature experience on a location (far) from home. The central 

activities are related to the scientific research project (collecting data, analysing data, helping with 

research set-up etc) and are directed at a larger conservation goal. The influence of these activities on 

practices will be explored in the next three chapters. 

Table 1: Comparison between citizen science, conservation tourism, and participatory environmental research tourism 

 Social context Communication 
and interaction 

Time frame Locational 
context 

Activities 

Citizen science Network of 
scientists and 
fellow 
participants 

Online, by 
phone 

Long term, 
dispersed 

Home, 
nature 

Voluntary science 
participation 
(e.g. observing 
nature,  training, 
following 
protocols, 
submitting data) 

Conservation 
tourism 

Group of 
fellow 
volunteers, 
locals, and 
staff 

Personal, face-
to-face 

Short-term, 
concentrated 

Holiday, 
nature 

Voluntary 

conservation 

participation  

(e.g. planting 
trees, attending 
interpretive 
activities, trail 
maintenance)  

Participatory 
environmental 
research 
tourism 

Group of 
fellow 
volunteers 
and staff 
(including 
local staff) 

Personal, face-
to-face 

1-2 weeks, 
concentrated  

Holiday, 
nature 

Voluntary science 
and conservation 
participation (e.g. 
observing animals, 
attending 
presentations, 
doing physical 
labour, analysing 
data) 
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4. Environment -related influences of citizen science participation on 

other practices  
 
There are several characteristics of citizen science projects that make them promising when it comes to 

initiating an environment-related change in practices. Unfortunately, educational and social outcomes 

of citizen science participation have not been documented much. It has been suggested that this is 

because the field is relatively new, because it is interdisciplinary, and/or because most citizen science 

projects do not conduct evaluations that look at impacts on attitude and behaviour (Philips et al, 2012 in 

Toomey and Domroese, 2013). This chapter presents a review of the available literature on the influence 

of citizen science on environmental behaviour as well as a discussion of these results from a social 

practice perspective, at the same time analysing what aspects of citizen science participation play a role 

in this influence. 

 

4.1 Experiential education  
 
Citizen science is a prime example of experiential and informal education (Crall et al, 2012; Price and 

Lee, 2013). Experiential education engages the student in problem solving and requires them to 

generate solutions by themselves, and to apply their knowledge. Knowledge gained through experience 

can provide the contextual background necessary for understanding information that comes from other, 

indirect sources (Tuss, 1996 in Brossard et al, 2005). Experiential education also encourages curiosity 

ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ ƻƴŜΩǎ ƻǿƴ ǾƛŜǿ όtǊƛŎŜ ŀƴŘ [ŜŜΣ нлмоύΦ LƴŦƻǊƳŀƭ ǎŎƛŜƴŎŜ ŜŘǳŎŀǘƛƻƴ ƛǎ ŀƭƭ ŜŘǳŎŀǘƛƻƴ ƻǳǘǎƛŘŜ 

of school (other examples are science museums, zoos and aquaria) (Crall et al, 2012), and is available for 

a much wider public, supporting lifelong learning (references in Price and Lee, 2013). Participants often 

join out of personal interest or curiosity, which has been suggested to be crucial to successful education 

(Aikenhead, 2005 in Price and Lee, 2013). By participating in citizen science projects people thus 

experience first-hand what it is like to engage in doing scientific research, rather than seeing or hearing 

it. They have to read and understand the educational materials about the background of the research, 

they have to follow protocols, make observations, and submit their data. They also have to use research 

tools like binoculars or identification cards, and understand their observation forms.  

 As the following paragraphs will show, this form of experiential education can increase 

ecological and scientific literacy. When people are ecologically literate, this means that they are able to: 

understand key concepts and ecological connectivity, think scientifically about ecological issues, and 

appreciate the links between human action and the environment (Jordan et al, 2009 in Reynolds and 

[ƻǿƳŀƴƴΣ нлмоύΦ {ŎƛŜƴǘƛŦƛŎ ƭƛǘŜǊŀŎȅ Ƙŀǎ ōŜŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ ΨōƻǘƘ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǎŎƛŜƴǘƛŦƛŎ ŎƻƴǘŜƴǘ 

and ways of thinking such that citizens can make better sense of our increasingly technical and scientific 

world. Skills of a scientifically literate citizen include critical and independent thinking, ability to 

interpret evidence and data, and understanding the role of uncŜǊǘŀƛƴǘȅΩ ό!!!{ мффо ƛƴ 9Ǿŀƴǎ Ŝǘ ŀƭΣ 

2005:589). When people are scientifically literate they are also able to understand the social impact of 

science on the individual and society (Miller, 2004). 
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 Bonney et al (2009a) reviewed ten different citizen science projects with different levels of 

participation and found that all of them had an influence on awareness, knowledge, and/or 

understanding of key scientific concepts related to the citizen science project. For example, they found 

that citizen scientists from The Birdhouse Network, a project about birds, learned about bird biology, 

and that participants of Spotting the Weedy Invasives learned about invasive plant biology. Similarly, a 

citizen science project about acid rain taught participants about acid deposition. Often an increase in 

knowledge about scientific processes was reported as well. This was mostly the case with collaborative 

and co-created projects, in which participants are more part of the development of the research. 

Bonney et al refer to two such citizen science projects (Reclam the Bay and the Shermans Creek 

Watershed study) where participants even started to revise study methods and conducted independent 

research. However, also in contributory projects understandings of scientific processes increased. For 

example, in the Monarch Larvae Monitoring project volunteers started to think of their own research 

questions. Another example is formed by participants from The Birdhouse Network, who asked and 

answered their own questions by using the database of the project. Some even designed their own 

projects. Besides these new skills, also skills regarding reading and interpreting graphs, drawing 

conclusions from data and observations, and raising additional questions as a basis for new study 

designs are reported. Furthermore, participants also become capable of identifying and selecting study 

sites and evaluating research designs and methods for collecting data.  

 Besides an increase in knowledge, Bonney et al also found that participants made changes in 

their behaviour. For example, participants from Reclam the Bay started raising money for their project. 

Other started improving habitat for wildlife, taking environmental concerns into account when 

purchasing plants, and increased involvement in the project and in the community. Again others, like the 

participants of an acid rain project (ALLARM), used their new knowledge to write letters to or engage in 

discussion with editors, government representatives, and communities about acid rain. Others put their 

new knowledge about community structure and environmental regulation to practice to communicate 

with forest managers, to stop hog farms being located in their communities, and to try to influence land 

use planning decisions. This increased engagement in community development and local issues like 

management of local ecosystems, as well as an increased interest and engagement in governmental 

issues has been noted by more authors (references in Martin, 2013 and Jordan et al, 2012). Participants 

can even become involved in the policy process, also when a citizen science project does not have policy 

engagement or involvement as a goal (references in Jordan et al, 2012).  

 Whereas this overview by Bonney et al (2009a) presents an overview of several projects, 

assessments of single projects have been done as well. One of them is conducted by Brossard et al 

(2005). They analysed the impact of an informal science education project, The Birdhouse Network 

(TBN) of the Cornell Laboratory of Ornithology (CLO), on partiŎƛǇŀƴǘΩǎ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘ ǎŎƛŜƴŎŜ ŀƴŘ ǘƘŜ 

environment, on their knowledge of bird biology, and on their understanding of the scientific process. 

CLO, as introduced in the previous chapter, runs several citizen science projects. TBN project, just like 

most citizen science projects, was designed as an experiential education project (Palmer, 1992 and 

Messmore, 1996 in Brossard et al, 2005) and engaged participants in authentic scientific research. 

Participants studied bird biology and followed scientific protocols to answer scientific questions. TBN is 
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currently no longer active, but is merged with other nest-monitoring programmes into NestWatch, 

which focuses on reproductive success of all breeding birds in the United States. TBN focused on cavity-

nesting birds, which depend on dead trees and dead wood to build their nests. Based on concerns 

following European studies which suggested that global warming was changing the timing of nesting and 

leading to a decline in populations, scientists wanted to know whether the same was happening in 

North America  (Cornell Laboratory of Ornithology, 2014b). Moreover, the amount of dead trees in the 

United States has declined drastically, which makes it difficult for those birds to nest (Brossard et al, 

2005). Artificial nest boxes can provide a substitute to build nests in. Participants of the TBN project put 

up one or more of these boxes in their surroundings and submitted data on the animals that visited 

them. They did this according to one or more of four different protocols, which focused on different 

topics: the clutch size of the nests, the calcium intake by the birds, the feathers used in the nests, and 

the nest site selection. TBN staff provided participants with a field worksheet, explanations of the 

protocols, information about the birds, and information about the nest boxes. Participants could access 

a special website and an e-mail discussion group, and were encouraged to interact with staff by phone, 

email, or through a mailing list (Cornell Laboratory of Ornithology, 2014b; Brossard et al, 2005).  

 Brossard et al used a pre-test-post-test research design. The pre-test was done before the 

participants had received the informational materials and protocols, and the post-test took place at the 

end of the field season. For the pre-test Brossard et al contacted 300 of the 798 new participants and a 

control group of 400 CLO-members who were not participating in CLO citizen science projects. 67% of 

the treatment group responded (about a quarter of the total new participants), as did 29% of the 

control group. For the post-test 200 participants who had not received the pre-test were contacted, as 

well as 400 CLO-members for the control group (who had also not received the pre-test). For the 

treatment group a response of 55% was recorded, and for the control group this was 53%. Results 

ǎƘƻǿŜŘ ŀ ǎǘŀǘƛǎǘƛŎŀƭ ƛƴŎǊŜŀǎŜ ƛƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ƻŦ ōƛǊŘ ōƛƻƭƻƎȅΣ ōǳǘ ƴƻǘ ƛƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀǘǘƛǘǳŘŜǎ 

ǘƻǿŀǊŘ ǎŎƛŜƴŎŜ ƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ƻǊ ƛƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ process. A possible 

reason for this is that participants were motivated to join by an interest in birds and not by an interest in 

science, which limited their scientific literacy to develop, and that they were already highly concerned 

about environmental conservation, which led to no increase on the environmental attitude scale the 

researchers used.  

 A third study, conducted by Thody et al (2009), shows how participation can influence practices 

like community engagement and participation in policy and conservation issues. They researched the 

influence of participation in a citizen science project of the Tern and Plover Conservation Partnership, 

which started a citizen science project in 2000, called the Adopt-a-Colony programme. The goal of this 

project was to get some helping hands with monitoring and research but also with outreach activities, 

and to engage local people in management issues related to the endangered Interior Least Terns and 

Piping Plovers. These birds nowadays nest on sand spoil piles around the lakes at sand and gravel mines 

because their natural nesting habitat has been reduced by human activity. This leads to social and 

political conflicts because these areas, after the mines are taken out of production, often become 

lakeshore housing communities. In this part of America, both the sand and gravel industry and the real 

estate sector are important economical sectors, and since the presence of these bird species leads to 
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delays in economic activities many citizens develop negative attitudes towards their conservation and 

protection (references in Thody et al, 2009).  

 The Adopt-a-Colony programme includes training sessions about monitoring techniques and 

other scientific research aspects, but also about natural history and nesting biology of the birds, about 

the local area, the sand and gravel mining industries, housing development, and conflict avoidance. The 

authors wanted to evaluate volunteer experiences and obtained results from new participants from 

2000 to 2004 using a four-page survey. They received 81 completed surveys, and found that knowledge 

increased; 91% of the respondents stated that the project had taught them a great deal about the birds 

and further results also indicated a significant increase in knowledge about not only the birds but also 

about policy issues and issues surrounding threatened and endangered species. Moreover, 93% had a 

significantly increased appreciation of the birds as well as river ecosystems, and many respondents 

indicated a more positive attitude towards threatened and endangered species issues. Participants also 

talked to people about the programme and the issues, and wrote letters to policy makers about 

management issues surrounding terns and plovers. With this they demonstrate how becoming 

successful carriers of the practice of participating in this citizen science project can lead to them also 

becoming carriers of other environment-related practices.  

 However, there are some factors influencing the extent of these educational and behavioural 

outcomes. Firstly, the role of interaction with staff and scientists, especially face-to-face interaction, has 

been emphasised in various articles. Evans et al (2005) note that the personal communication between 

staff and participants was a vital aspect for these successful social and educational results. They describe 

that also in other studies intense interaction has been found to be important, especially when it is face-

to-ŦŀŎŜΦ ¢Ƙƛǎ ǇŜǊǎƻƴŀƭ ǿŀȅ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƳǇǊƻǾŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ōƛǊŘǎ ǘƘǊƻǳƎƘ 

shared observation and data collection, and promoted discussions where scientists can better address 

questions. Moreover, this allows participants to observe how scientists make observations so they can 

copy. It also seemed to empower participants because they felt like they were important partners. This 

more close interaction with experienced carriers of a practice allows new carriers to learn and copy 

actions and to gain skills, talk about difficulties, and discuss the broader implications of the research. For 

practices to recruit new practitioners, they will need someone they can copy and learn from, which is 

why scientists are important in this regard. Unfortunately, often the projects larger in terms of scale and 

area do not have the possibility to offer this more personalised training and interaction reduces to 

communication over the internet.  

 A similar observation has been made by Dickinson et al (2012), who described that it is not 

always the case that participation in citizen science leads to an increase in scientific and ecological 

literacy and that this depends on the levels of interaction and on how contact between professionals 

and participants is established. They also mention that the level of engagement plays role; the breath 

and amount of participation influences how much learning and behavioural influence takes place 

(Bonney et al, 2009a in Dicksinson et al, 2012). Dickinson et al furthermore emphasise the importance of 

providing educational materials and protocols that are understandable and clear, as well as the 

importance of providing background information that allows participants to understand the research 

questions and the theory and ideas behind the research.  
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 Another influencing aspect for the extent of the educational and behavioural outcomes of the 

projects is the focus of the study. Donnelly et al (2013) suggest that phenology networks, for which 

citizens record the timing of natural events and document changes influenced by events like raising 

temperatures, have the opportunity to make climate change visible and show the local impacts. This, 

ǘƘŜȅ ǎǳƎƎŜǎǘΣ ƳƛƎƘǘ Ǉƭŀȅ ŀ ƭŀǊƎŜ ǊƻƭŜ ƛƴ ƛƴŎǊŜŀǎƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ {ǘǳŘƛŜǎ 

focusing on for example invasive species on the other hand are less likely to make the consequences of 

climate change visible, but can educate citizen scientists about the effect of invasives on the local 

environment and are likely to lead to other behavioural outcomes. Similarly, it depends on whether a 

project is an action, conservation, education, virtual, or investigation project. For example, action citizen 

science projects are more likely to encourage policy involvement than virtual projects. 

 

4.2 Training  
 
Besides experiential education, citizen science also contains another educational component; training. A 

consequence of engaging citizens in authentic scientific research is that many people with different 

backgrounds and knowledge levels, and who are not professionally trained scientists, will become data 

collectors for a scientific project. In order to reduce the risk of obtaining low-quality data, project 

developers have to pay a lot of attention to training participants so they have some basic research skills 

(Dickinson et al, 2010; Dickinson et al, 2012). Moreover, projects partially depend on providing training 

and education about the research subject, scientific research methods, and ecological backgrounds for 

gaining (and retaining) participants, since one of the motivations of people to participate in citizen 

science is a desire to learn (Bonney et al, 2009a). 

 Whereas the articles reviewed so far looked at the result that the overall participation in citizen 

science projects had on participants, Jordan et al (2011) look solely at the results of a training session in 

a citizen science programme focused on invasive species. For two years the authors studied 82 

participants in a three-day programme that included education about non-native invasive plants and 

collection of data on the occurrence of those plants. Participants received background knowledge about 

invasive plant ecology and were trained on a specific protocol for collecting invasive plant data, and 

received hands-on training in identifying a set of non-native invasive plants. The training programme 

also actively tried to promote behavioural change and encouraged volunteers to make action plans for 

personal behaviour related to invasive plants. Jordan et al collected pre- and post-treatment data and 

did a focus group session to analyse data and discuss responsible environmental behaviour regarding 

invasive plants. Their results can be found in Figures 6-8.  
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Figure 6: Questionnaire results related to foundational knowledge of general ecology and invasive plant ecology, 

environmental sensitivity, and sense of locus of control (as presented in Jordan et al, 2011:1151) 

 As showed in the figures and as described in their article, Jordan et al found that participants 

already reported to be fairly knowledgeable about environmental issues, and changes were only 

moderate over the course of the project. Knowledge of invasive plants however, measured by content-

related questions, increased on average 24%. Participants reported increased ability to recognise 

invasive plants and reported increased awareness of the impact of invasive plants on the environment. 

The largest increases were in knowledge of the mechanisms of ecological effects of invasive species and 

the potential for native species to cause environmental problems. 71% of the participants reported a 

substantial increase in their content knowledge about invasive species. In addition, there was a decrease 

in reported knowledge about environmental issues (2.3 to 2.7) and locus of control with respect to 

environmental issues in general (2.8 to 3.1). Understanding of how scientific research is conducted did 

not increase.  

 

 

 
Figure 7: Correct responses (%) to questions about invasive  
plants in pretest (n = 82) and follow-up questionnaire (n = 
33)  (T/F, true or false) (as presented in Jordan et al, 
2011:1152) 

Figure 8: Results from the questions assessing nature of  
science knowledge and scientific inquiry in pre-test and  
follow-up questionnaires (as presented in Jordan et al, 
2011:1152) 
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 Jordan et al also reported some changes in behaviour. Before participation 78% of the 

participants said that they considered whether plants were non-native invasive species when purchasing 

plants and 30% stated to consider the issue of invasive plants when voting. The follow-up questionnaire 

found an increase to 86% for the former statement, but the latter did not change. In addition, in the 

follow-up questionnaire, 70% of participants reported that their behaviour had changed in at least one 

way as a result of participation. Two people changed their planting habits, one joined an invasive plant 

removal project, and one did both. Most change however was passive: 39% said they now noticed 

invasive plants and 43% reported talking to others about them. 28% said they had not changed their 

behaviour as planned, most often because of a lack of time. Many individuals reported a sense of futility 

όŜΦƎΦ άaȅ ƳŀƪƛƴƎ ŀ ŎƘŀƴƎŜ ǿƻǳƭŘƴΩǘ ǊŜŀƭƭȅ ƳŀǘǘŜǊ ƎƛǾŜƴ Ƙƻǿ ǿƛŘŜǎǇǊŜŀŘ ǘƘŜ ǇǊƻōƭŜƳ ƛǎΦέύΦ In their 

discussion Jordan et al therefore describe the importance of motivation and empowerment for 

encouraging participants to take direct action. Their research is illustrative of how citizen science 

participation can cause its carriers to start wondering about other practices. This raises these practices 

from practical to discursive consciousness, which happened when people started thinking about the 

plants they purchased through newly adopted meanings. Their beliefs, attitude, values and self-identity 

were changing as the result of performing citizen science. Besides this example of cognitive dissonance, 

also an increase in competences, knowledge and skills had an influence; they understood the impact 

their own purchasing action had. 

 

4.3 Nature experience  
 
Another aspect of citizen science is that participants are required to go outside and visit nature, or to 

observe nature in their own garden. This scientific nature experience potentially plays a role in the 

further influence of citizen science participation on other environmental practices. Unfortunately, this 

relation between nature experience, citizen science, and behaviour or practices has not been researched 

specifically thus far. There are however some articles that have looked at the influence of nature 

experience in general on environmental attitude and behaviour. These found that nature experience can 

indeed create emotional affinity towards nature. Kals et al (1999) describe this as a positive feeling of 

inclination towards nature and includes a love of nature, feeling good in nature, and experiencing a 

bond or connection with nature. Emotional affinity is a powerful predictor for nature-protective 

behaviour intentions and interest in nature (Kals et al, 1999). Some scholars, for example Schultz (2011), 

describe that individuals tend to view themselves as separate from nature, but that when they perceive 

a higher connectedness to nature they are more likely to engage in conservation behaviour. 

 Bögeholz (2006) also researched this topic, and reviewed several studies on the importance of 

nature ŜȄǇŜǊƛŜƴŎŜ ƻƴ ƪƴƻǿƭŜŘƎŜΣ ǾŀƭǳŜǎ ŀƴŘ ōŜƘŀǾƛƻǳǊΦ {ƘŜ ŘŜǎŎǊƛōŜǎ ǘƘŀǘ ΨǎŎƛŜƴǘƛŦƛŎΣ ŀŜǎǘƘŜǘƛŎ ŀƴŘ 

ŜŎƻƭƻƎƛŎŀƭ ƴŀǘǳǊŜ ŜȄǇŜǊƛŜƴŎŜǎ ŀǊŜ ǘƘŜ Ƴƻǎǘ ǇƻǿŜǊŦǳƭ ǇǊŜŘƛŎǘƻǊǎΩ ŦƻǊ ƎŜƴŜǊŀƭ ƛƴǘŜƴǘƛƻƴ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

action (Bögeholz, 2006:75). Direct contact with nature, she suggests, is the most critical influence on 

ƭŀǘŜǊ ŀǘǘƛǘǳŘŜ ǘƻǿŀǊŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ŎƘƛƭŘǊŜƴΦ Lǘ Ŏŀƴ ŀƭǎƻ ŎǊŜŀǘŜ ŀ ΨŦƻǳƴŘŀǘƛƻƴ ŦƻǊ 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǇŜǊŎŜǇǘƛƻƴΩ ό.ǀƎŜƘƻƭȊΣ нллсΥтфύΦ Lǘǎ ŜŦŦŜŎǘ ƻƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀŎǘƛƻƴǎ ǿƛǘƘ 

low complexity is larger than on actions with higher complexity, because the latter require more 
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knowledge and more assessment and judgment competences. Furthermore, for nature-conservation 

intentions its effect is larger than for intentions to reduce household waste and energy use, and to 

change traffic behaviour. Interestingly, Bögeholz describes that especially scientific nature experience 

plays a large role in behavioural intentions. In other studies, doing scientific ecology- or conservation-

related research has been linked to the emotional responses which encourage other conservation- or 

environment-related behaviours. Cousins et al (2009a) describe a study in which ornithologists 

expressed feelings of affection, enchantment, euphoria, frustration and disappointment when doing a 

corncrakes census, which formed a motivation for counting the birds (Lorimer, 2008 in Cousins et al, 

2009a). The next paragraphs will look at some articles about outcomes of citizen science, which include 

a new-found connection with nature. 

 Evans et al (2005) assessed the impact of the Neighborhood Nestwatch (NN) programme on 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎŜƴǎŜ ƻŦ ǇƭŀŎŜ ŀƴŘ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ ƭƛǘŜǊŀŎȅΦ bb ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǘŜŀŎƘ ǇŜƻǇƭŜ ƭƛǾƛƴƎ ƛƴ 

urban/suburban settings about bird ecology and to foster their connection to place. It is aimed at 

collecting data that can help researchers understand the ecology and population dynamics of eight 

species of birds. Part of the focus of Evans et al is to research how engaging in ecological research in 

ƻƴŜΩǎ ƻwn surroundings can foster a sense of place, and how this can lead to more awareness of the 

local environment and action on a local scale. They argue that this sense of place and understanding of 

their local environment are vital for taking local action and active participation in the community. 

Through surveys, interviews, and the 57 participant-initiated email contacts they characterised the 

ǘȅǇƛŎŀƭ bb ǇŀǊǘƛŎƛǇŀƴǘ ŀƴŘ ƎŀƛƴŜŘ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ bb ƻƴ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǎŜƴǎŜ ƻŦ 

place and science literacy related to bird ecology. The surveys were done during visits by interns and 

resulted in responses from nearly all participants. The interviews were open-ended and were held with 

45 people.  

 They found that contributing to a scientific study was the most-used reason to be involved for 

participants, and also a desire to learn more about birds and the local environment scored high (Figure 

9). As presented in Figure 10, 87% of the participants reported an increase in knowledge about bird 

biology and behaviour. Also knowledge of non-bird wildlife increased, although less strongly (20%). 

Furthermore, 83% of respondents reported increased awareness of their local surroundings. Moreover, 

interview results suggested that observing birds made participants feel more connected to their 

backyard birds. Also their concern for the welfare of birds and their nestlings rose. The awareness of 

birds and the link between the birds and the backyard habitats increased. Evans et al quote a participant 

as illustration (Evans et al, 2005:592): 

άLΩǾŜ ōŜŜƴ ƘŜǊŜ мн ȅŜŀǊǎ ŀƴŘ L ƴŜǾŜǊ ǊŜŀƭƭȅ ƘŜŀǊŘ ǘƘŜ ōƛǊŘǎ ǘƘŜ ǿŀȅ L ƘŜŀǊ ǘƘŜƳ ƴƻǿΦ L ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ 

that isτǿƘŀǘ ƘŀǇǇŜƴŜŘΦ ¢ƘŜ ƭƛƎƘǘ ǎǿƛǘŎƘ ǿŜƴǘ ƻƴΦέ  
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Figure 9: Reasons participants became involved in the Neighborhood Nestwatch programme (as presented in Evans et al, 

2005:590) 

 

 
Figure 10: Percentage of participants in Neighborhood Nestwatch that reported increasing their knowledge in particular 

aspects of ecology (as presented in Evans et al, 2005:591) 

 56% of the respondents reported a change in behaviour related to their yard. This ranged from 

building special bird houses, to planting shrubberies for providing nesting habitat or shelter, to planting 

food sources for the birds, to not cutting trees where birds were nesting, and to keeping their cats inside 

when birds were fledging. Furthermore, respondents mentioned talking about birds with their 

neighbours, friends, family and community, and actively recruited new volunteers. A few (7%) were 

inspired to study further on a subject of interest, others suggested that they were planning on changing 

behaviour (also 7%). Furthermore, email analyses showed that respondents also started to become 

aware of the scientific process.  They noted that they were concerned about the quantity and quality of 

their data, or expressed concern about how birdfeeders could influence the study findings. Moreover, 

some respondents commented on the issues related to research methods and were drawing conclusions 

themselves. Respondents were also making observations that went beyond the aim of the project, like 

observations about predation and nesting activities, also during recreational nature walks. This shows 

citizen science participation can influence other practices; elements from citizen science participation 

can spill over into other practices, leading to a change in how these are done and what they can mean 

for their carriers and other involved stakeholders and institutions.  

 Toomey and Domroese (2013) look at the behavioural and educational outcomes of a citizen 

science project focused on bees. They discuss two projects in the New York metropolitan area: the Great 

Pollinator Project (GPP) and the Earthwatch Coyote Project (ECP). The latter is an example of a 

participatory environmental research tourism project and will be described in chapter 6; the former will 

be analysed here. The GPP aims to identify areas of New York City which are good for pollinators and to 

increase understanding of bee distribution in the city, raise public awareness of native bees, and make 
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recommendations for improving park management practices to benefit native bees. Participants, called 

Ψ.ŜŜ ²ŀǘŎƘŜǊǎΩΣ ŎƻƭƭŜŎǘ Řŀǘŀ ƻŦ ōŜŜ Ǿƛǎƛǘŀǘƛƻƴ ƻƴ ŦƭƻǿŜǊǎΦ !ǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ǎŜŀǎƻƴ ŀƴ orientation 

session was organised, led by a scientist. Also online instructions were published, which provided 

ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƴŀǘƛǾŜ ǇƻƭƭƛƴŀǘƻǊǎ ŀƴŘ ŀƴ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŀƛƳǎ ŀƴŘ ǘƘŜ 

data collection protocol, including bee and flower identification guides. Data were submitted online, 

where also additional information related to bees, pollination service, and managing habitat for bees 

was published. Project coordinators sent out weekly emails encouraging participants to submit data and 

highlighting seasonal phenomena to watch for as well as pollinator-related stories in the news.  

 ¢ƻƻƳŜȅ ŀƴŘ 5ƻƳǊƻŜǎŜ ŘƻŎǳƳŜƴǘŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ǘƘǊƻǳƎƘ ǎǳǊǾŜȅǎ ŀƴŘ ǘǿƻ ŦƻŎǳǎ 

group sessions. 125 people were contacted for the survey, and 61 responded. The focus groups existed 

of 13 of the 22 participants most active with submitting data and/or communicating with staff. Nearly 

90% of survey respondents reported an increase in appreciation for bees and the natural world, 74% 

indicated an increase in confidence in telling others about native bees, and 55% reported an increase in 

interest in environmental issues in the community. The rest indicated no change (see also Figures 11-

12). 

 

 

Figure 11: Percentage of Great Pollinator Project participants who cited an increase in appreciation for bees and the natural 
environment, by number of years of participation (N = 57) (as presented in Toomey and Domroese, 2012:55) 
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Figure 12: Great Pollinator tǊƻƧŜŎǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΥ !ǎ ŀ ǊŜǎǳƭǘ ƻŦ Ƴȅ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ŀǎ ŀ ōŜŜ ǿŀǘŎƘŜǊΣ 
my interest in doing the following increased (N = 56) (as presented in Toomey and Domroese, 2012:55) 

 

 wŜǎŜŀǊŎƘŜǊǎ ŀƭǎƻ ŀǎƪŜŘ ǊŜǎǇƻƴŘŜƴǘǎ ΨǿƘŀǘ ǿŀǎ ǎƻƳŜǘƘƛƴƎ interesting or unexpected that you 

ǎŀǿ ǿƘŜƴ ƻōǎŜǊǾƛƴƎ ōŜŜǎΚΩ ǘƻ ŜǾŀƭǳŀǘŜ ǿƘŀǘ ǇŀǊǘƛŎƛǇŀƴǘǎ ƘŀŘ ƭŜŀǊƴŜŘ ŀƴŘ Ƙƻǿ ǘƘŜȅ ƛƴǘŜǊǇǊŜǘŜŘ ǘƘŜƛǊ 

ƻōǎŜǊǾŀǘƛƻƴǎΦ !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ǘƘŜ ǉǳŜǎǘƛƻƴ ƛƴŘƛŎŀǘŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀǘǘƛǘǳŘŜǎ ŀōƻǳǘ ōŜŜǎΦ ¢ƘŜ Ƴƻǎǘ 

common responses dealt with being impressed by the diversity of bees, with how participants noticed 

that bees prefer some flowers over others, with a new-found fascination with seeing collected pollen on 

bees, with seeing flying bees, and with observing bees interacting with other insects. Moreover, some of 

them reported to be surprised that the bees were not aggressive. Toomey and Domroese interpret this 

as a positive attitude resulting from close observation and learning about bees. During the focus group, 

participants showed positive attitudes and appreciation of bees and nature in the city. They also 

described how the project influenced their behaviour, documented as the following quotes by Toomey 

and Domroese (2013:55): 

άΦΦΦŜǾŜǊȅǿƘŜǊŜ L Ǝƻ ƴƻǿ L ƭƻƻƪ ŦƻǊ ōŜŜǎ ΦΦΦ L ƭƻƻƪ ŀǘ plants and the bees on those flowers. Out of 

ŎǳǊƛƻǎƛǘȅΦέ 

άhƴŎŜ ȅƻǳΩǊŜ ǎŜƴǎƛǘƛȊŜŘ ȅƻǳ ŎŀƴΩǘ ƴƻǘ ǿŀǘŎƘ ǘƘŜƳΦ ¸ƻǳ ŎŀƴΩǘ ƴƻǘ ōŜ ƳƻǊŜ ǎŜƴǎƛǘƛǾŜ ǘƻ ƳƻǾŜƳŜƴǘ ΦΦΦ 

ƳƻǊŜ ŀǿŀǊŜ ƻŦ ǎǳōǘƭŜ ŘƛǎǘƛƴŎǘƛƻƴǎ ōŜǘǿŜŜƴ ōŜŜǎΦέ 

άL ǳǎŜŘ ǘƻ ƎŀǊŘŜƴ ŦƻǊ ǾŜƎŜǘŀōƭŜǎ ƻǊ ǇǊŜǘǘȅ ŦƭƻǿŜǊǎΣ ŀƴŘ ƴƻǿ L ƎŀǊŘŜƴ ŦƻǊ ǘƘŜ ōŜŜǎΦέ 

άLΩǾŜ ƭŜŦǘ Ƴȅ ƘŜǊōǎ ǘƻ Ǝƻ Řƻǿƴ ǘƻ ǎŜŜŘǎ ΦΦΦ ŜǾŜǊ ǎƛƴŎŜ L ƭŜǘ ŜǾŜǊȅǘƘƛƴƎ ŦƭƻǿŜǊ ƛǘ Ƙŀǎ ōŜŜƴ ƭƛƪŜ ŀ ƭƛǘǘƭŜ Ŏƛǘȅ 

ƻǳǘ ǘƘŜǊŜΦέ 
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Participants further indicated that they were talking with others about native bees/pollinators (79%), 

making pollinator-friendly plantings or gardens (77%), planting native trees (73%), and seeking out 

information about native bees/pollinators (62.5%).  Some reported increased interest in contributing to 

pollinator protection campaigns or invertebrate conservation groups (34%), and creating bee nesting 

areas. These results, just like those of Evans et al (2005) thus also point towards an environment-related 

change in other practices as well as other environment-related practices recruiting new practitioners. In 

line with Bögeholz (2006) and Kals et al (1999), Evans et al (2005), Thody et al (2009), and Toomey and 

5ƻƳǊƻŜǎŜ όнлмоύ ŀƭƭ ŘƻŎǳƳŜƴǘŜŘ ǘƘŀǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƴŜǿ-found connection to the research subject and 

to nature led to such a change in other practices; Evans et al describe that observing birds made 

participants experience a connection with the birds in their yards, Toomey and Domroese mentioned an 

ƛƴŎǊŜŀǎŜ ƛƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŜƳƻǘƛƻƴŀƭ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ōŜŜǎΣ ŀƴŘ ōƻǘƘ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘƛǎ ƭŜŘ ǘƻ ǊŜǎǇƻƴŘŜƴǘǎ 

changing their gardening practice so birds and bees can find food and shelter. Also Thody et al reported 

that their respondents showed a greater willingness to protect the terns and plovers.  

 

4.4 Citizen science in a social practice perspective  
 
These findings, when analysed from a social practice perspective, show that becoming a successful 

carrier of citizen science participation leads to opportunities for spillover from elements of citizen 

science to other practices. These elements include understandings of scientific processes, nature, 

ecology and biology, know-how regarding doing scientific research and making observations, 

understandings of the importance of submitting data, and motivations to contribute to (local) 

conservation issues and to protect the research subject. The articles reviewed in the previous 

paragraphs support the claims that citizen science can influence this knowledge, skill, and 

understanding, through experiential education, training, and nature experience. Factors that influence 

this success are the project design, research topic, level of engagement and interaction with staff. As a 

result, other practices can recruit citizen science participants as new carriers; their newly gained species-

specific knowledge, understanding of policy, management and ecology, practical know-how, and 

motivation to get involved have been shown to lead to them adopting practices like engagement in 

community development and local ecological political issues.  

 As depicted in the conceptual model in chapter 2, the elements can spill over into related 

practices. The spillover is content-related to the citizen science project, leading to a change within 

practices, as becomes clear from the instances where participants changed their gardening routine. The 

influences of participation on politics-related practices and local community engagement practices are 

an example of participants starting to carry related practices; they are not related as a practice in terms 

of similar activities, but are related in the sense that the motivation for becoming a carrier of that new 

practice is linked with protecting the research subject or environment.  
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 The model also indicates that previous experiences could have led to participation in citizen 

science. Indeed, an analysis ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇǊƻŦƛƭŜ ŦǳǊǘƘŜǊ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ƻŦǘŜƴ ŀƭǊŜŀŘȅ ƳƻǊŜ 

informed about environmental issues and more scientifically literate than the general public, that they 

have stronger environmental values, and that they are motivated by a desire to contribute to scientific 

research and to conservation initiatives (Crall et al, 2012; Brossard et al, 2005). Pandya (2012) confirms 

the importance of the existence of this initial knowledge, motivation and values; she writes that reasons 

to not participate can stem from existing feelings of discomfort in nature, not being familiar with 

ǎŎƛŜƴŎŜΣ ŀƴŘ ŦǊƻƳ ŀ ŘƛǎŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ƻƴŜΩǎ ƻǿƴ ƴƻǊƳǎ ŀƴŘ ǾŀƭǳŜǎ ŀƴŘ ǘƘƻǎŜ ƻŦ ǎŎƛŜƴŎŜΦ ¢ƘŜǊŜ ŀǊŜ 

also some structural elements, like a lack of access to natural areas, family resources and engagement, 

or other responsibilities. These findings indicate that participants of citizen science already have certain 

skills, understandings, values, motivations and materials which appear necessary for them to be able to 

become carriers of the practice of citizen science participation. 
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5. Environment -related influences of conservation tourism 

participation on other practices  
 
The practice of conservation tourism, just as citizen science, involves its community of carriers with its 

own culture of meanings, competences, materials and shared understandings, doings and sayings. It also 

involves many different activities; tourists receive training and interpretive talks, they converse with 

staff, and they actively help in conservation projects. This chapter will analyse how conservation tourism 

can influence environmental practices. Articles dealing specifically with conservation tourism are scarce, 

which is why this chapter will borrow from literature on those components of related forms of tourism 

which are also found in conservation tourism, like interpretive talks, volunteer tourism, and ecotourism 

more generally.  

 

5.1 Environmental interpretation  
 
The first aspect of conservation tourism which will be looked at is environmental interpretation. 

Whereas education and training in citizen science is directed at educating its participants so they can 

become valuable citizen scientists gathering accurate and useful data, interpretation holds a strong 

emotional component, appealing to peopleΩǎ ŜƳƻǘƛƻƴǎ ŀƴŘ ƳƻǘƛǾŀǘƛƻƴǎΦ /ƻƴǎŜǊǾŀǘƛƻƴ ǘƻǳǊƛǎƳ Ƙŀǎ ōŜŜƴ 

described as an environmental educational tool (Cousins et al, 2009a), and interpretation forms an 

important part of this learning and education (Galley and Clifton, 2004). Most instances of nature-based 

tourism as well as wildlife tourism provide interpretation, in which various forms of communication are 

ǳǎŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƻǳǊƛǎǘǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǿƘŀǘ ǘƘŜȅ ŀǊŜ ƻōǎŜǊǾƛƴƎ ό²ŀƭƪŜǊ ŀƴŘ aƻǎŎŀǊŘƻΣ нлмпύΦ 

Examples are signs, presentations, and special activities (Hughes, 2013). Interpretation can be used to 

enhance the experience of the tourists, and to influence on-site (behaviour on location) as well as off-

site (behaviour at home) behaviour (references in Walker and Moscardo, 2014). Literature suggests that 

environmental interpretation can be effective when it comes to reducing negative on-site behaviours 

like littering, feeding wildlife, and going of the paths (references in Hughes, 2013). Influences on off-site 

behaviour however remain understudied (Hughes, 2013). Often the role of interpretation is to raise 

awareness of environmental issues related to the natural area or wildlife they are viewing, and to inform 

them of how wildlife and their habitats interrelate and what impact humans have on the area and its 

wildlife (references in Hughes, 2013). This makes normally distant problems closer and can even make 

environmental issues visible depending on the location. Wearing (2001) describes that learning about 

issues far away does not make environmental problems really pressing, but that seeing and experiencing 

it leads to a stronger emotional response and has a bigger chance of influencing behaviour. In addition, 

he describes that participants of conservation tourism can see for themselves what happens with funds 

contributed to for example wildlife conservation, which can encourage them to also donate money 

(Wearing, 2001).  
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 Both Walker and Moscardo (2014) and Powell and Ham (2008) investigated the effects of such 

an interpretation programme on touristsΩ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ƛƴǘŜƴŘŜŘ ōŜƘŀǾƛƻǳǊΦ ¢ƘŜȅ ōƻǘƘ ǊŜǎŜŀǊŎƘŜŘ 

tourists joining an expedition cruise; Walker and Moscardo in Alaska and Powell and Ham in Galapagos 

National Park. Such cruises employ expedition staff with knowledge of the ecological and cultural 

settings of the area (Walker and Moscardo, 2014) and take tourists on a one to two-week journey where 

they offer a variety of activities including guided and interpretive activities, like guided nature walks, bus 

trips with locally based guides, and on-board lectures and demonstrations provide by expedition staff. 

Also, at least Walker and Moscardo mention also daily recapitulations of thoughts and observation of 

the activities and opportunities to informally chat and discuss issues with expedition staff. Furthermore, 

the trips offer the possibility to tourists to explore on their own terms, to make nature and wildlife 

observations, and to experience immersion in the environment (Walker and Moscardo, 2014).  

 Walker and Moscardo distributed an open-ended questionnaire towards the end of the trip, 

ŀǎƪƛƴƎ ŀōƻǳǘ ǿƘŀǘ ǘƻǳǊƛǎǘǎΩ ŜȄǇŜǊƛŜƴŎŜŘ ŀǎ ǘƘŜ ōŜǎǘ ƛƴǘŜǊǇǊŜǘƛǾŜ ŀŎǘƛǾƛǘȅ ƻǊ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǿƘȅ ǘƘŜȅ ŎƘƻǎŜ 

that specific activity. Some further questions about the features that contributed to why that activity 

was the best one and about the most important lesson taken away from that activity were also posed, 

as well as questions about the overall journey. Over 70% of the tourists of four trips (which had in total 

257 passengers) responded. They mentioned the importance of staff expertise and staff dedication, as 

well as experiential activities and the facilitation of the tour operators (Figure 13). Respondents linked 

these four attributes to increased environmental awareness, experiential enhancement, environmental 

immersion, learning, and enjoyment (see Figure 14 for definitions and examples). 

 
Figure 13: Definitions and examples of key experience attributes (as presented in Walker and Moscardo, 2014:1183) 
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Figure 14: Definitions and examples of the benefits associated with experience attributes (as presented in Walker and 

Moscardo, 2014:1184) 

 Walker and Moscardo also asked tourists about an intended change in behaviour. They found 

that as a result of the expedition experiences, some tourists intended to consider and/or change certain 

decision they make, like food (especially fish) and holiday choices (Figure 15). Also the intention to look 

for more information on environmental issues was reported. However, almost a third of the tourists 

indicated no intended change because they already behave with environmental concern, and a little 

over a quarter mentioned that the expedition confirmed of validated activities they already engaged in. 

Only 13% indicated to be more likely to support environmental groups and to be more active. 

 
Figure 15: Summary of behavioural intentions (as presented in Walker and Moscardo, 2014:1188) 
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 The interpretation programme Powell and Ham investigated was specifically designed to involve 

tourists directly in the conservation of the area. It utilises communication strategies using a range of oral 

ŀƴŘ Ǿƛǎǳŀƭ ƳŜŘƛŀΣ ƛƴǘŜƴŘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǇƘƛƭŀƴǘƘǊƻǇƛŎ ǎǳǇǇƻǊǘ ōȅ ƛƴŦƭǳŜƴŎƛƴƎ ǘƻǳǊƛǎǘǎΩ ōŜƭƛŜŦǎ ŀōƻǳǘ 

financial contributions for conservation. Powell and Ham wanted to know whether the programme 

ŎƻǳƭŘ ƭŜŀŘ ǘƻ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƻǳǊƛǎǘǎΩ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǿƘŜǘƘŜǊ ǘƻǳǊƛǎǘǎ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƘŜƛǊ ŦƛƴŀƴŎƛŀƭ 

support of environmental conservation. The interpretation programme can take up to 80 tourists on an 

all-inclusive cruise during which seven islands are visited in seven days time. Powell and Ham 

documented that there were about fifteen interpretive sessions during these days, both informal and 

formal. These took place on the ship and on excursions. Furthermore, tourists left the ship twenty times 

for activities like wildlife viewing, snorkelling, or hiking. The authors handed 61 tourists from one tour a 

multiple-choice questionnaire of six pages on the first and last day of the trip, thus using a pre-trip-post-

trip research design. 59 tourists responded to the pre-trip and 57 to the post-trip questionnaire. 

Findings showed only a 10% increase in correct answers on objective knowledge tests about the area 

visited and even is a decline in percentage of good answers to the first question about the species of 

seals in the area (Figure 16). Several other questions only show a very small increase in correct answers. 

Still, 87% of the respondents reported learning a moderate amount to a great deal about the general 

environment and about 85% said to have learned a moderate amount to a great deal about content-

specific topics like marine biology, natural history, and environmental conservation.  

 
Figure 16: Knowledge of GNP: percent answering questions correctly (as presented in Powell and Ham, 2008:479) 



43 
 

 ¢ƻǳǊƛǎǘǎΩ ŀǘǘƛǘǳŘŜǎ ŀƴŘ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǊǾŀǘƛƻƴ ƛǎǎǳŜǎ ƛƴ ǘƘŜ ŀǊŜŀ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŎǊŜŀǎŜŘΦ 

Participants were also more in favour of measures aimed at conserving or protecting the Galapagos 

area. Furthermore, before the trip, 40% strongly agreed and 59% agreed with the idea of paying an 

additional $50 fee for the protection and conservation of the Galapagos Islands. Afterwards this rose to 

54% who strongly agreed and 46% who ŀƎǊŜŜŘΦ tƻǿŜƭƭ ŀƴŘ IŀƳ ŀƭǎƻ ŀǎƪŜŘ ŀōƻǳǘ ǘƻǳǊƛǎǘǎΩ ƛƴǘŜƴǘƛƻƴǎ ǘƻ 

engage in a range of general environmental behaviours as well as their attitudes and intentions 

regarding specific philanthropic activities. Most of these increased. For example, before the trip 74% 

never or rarely donated money to Galapagos environmental organisations, and after 70% indicated a 

moderate or strong intention to do so. Another significant behavioural intention change was to start 

writing letters to government officials and also to join environmental organisations and local meetings 

about the environment (Figure 17). Also, tourists expressed the intention to start avoiding the use of 

harmful products. In terms of actual measured behaviour, 78% of the independent financial groups 

(defined as couples, families, or individuals travelling alone) donated to the Galapagos Conservation 

Fund (GCF) before disembarking on the last day. An evaluation of the interpretation programme in 

terms of overall contributions to the GCF showed an increase of 400%. These results are in line with 

what Wearing (2001) found as outcomes of ecotourism trip; he mentions intentions to start writing to 

politicians, talking with friends, or contributing financially to conservation programmes. 

 
Figure 17: Environmental behaviours and intentions: paired samples means comparison by item (as presented in Powell and 

Ham, 2008: 480) 

 Both Walker and Moscardo (2013) and Powell and Ham (2008) show that the provision of 

environmental interpretation ƻƴ ǘǊƛǇǎ ǘƻ ƴŀǘǳǊŀƭ ŀǊŜŀǎ Ŏŀƴ Ǉƭŀȅ ŀ ƭŀǊƎŜ ǊƻƭŜ ƛƴ ƛƴŎǊŜŀǎƛƴƎ ǘƻǳǊƛǎǘǎΩ 

knowledge and understanding of the area as well as environmental issues and the role humans play in 

them. Also, both articles show an increase in intention to engage in various environment- and 
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conservation-related behaviours, like writing to politicians, reading about the environment, and 

donating money. Some conflicting results are also found; Powell and Ham found that intentions to 

change everyday activities like recycling products at home (Figure 17) are not as much changed whereas 

Walker and Moscardo found that tourists intended to change food choices, which is also a day-to-day 

activity. Furthermore, Walker and Moscardo found only a small increase in intention to support 

environmental groups. On the other hand, Powell and Ham noted an increase in intention to join 

environmental organisations and reported an increase in donations to the environmental organisation in 

the visited area. This can be the result of the interpretation programme Powell and Ham researched 

ōŜƛƴƎ ƳƻǊŜ ƻǊƛŜƴǘŜŘ ŀǘ ƛƴŦƭǳŜƴŎƛƴƎ ǘƻǳǊƛǎǘǎΩ ōŜƭƛŜŦǎ ŀōƻǳǘ Ƙƻǿ ŦƛƴŀƴŎƛŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎ Ŏŀƴ Ǉƭŀȅ ŀ ǊƻƭŜ ƛƴ 

conservation in the area. This emphasises that the design of the interpretation programmes can make a 

large difference. What also becomes clear from these articles is that, similar to citizen science projects, 

the role of staff is crucial for the success of an interpretation programme. There is evidence from 

interviews that people are highly susceptible to the messages received from (NGO) staff, and many 

people in that study prefaced their own statements about a variety of issues by attributing their views to 

something a staff member had told them (Smith, 2002 in Campbell and Smith, 2006). Also the 

respondents of a study on conservation learning, conducted by Ballantyne et al (2007), considered the 

interpretation aspects of the experience as highly important. They particularly mentioned the 

opportunity for informative and pleasant interactions with staff. Wearing (2001) also emphasised that 

staff and guides function as the link between tourist and environment and that they therefore should be 

aware of insensitivity, problems with communication, and their style of communicating and guiding, 

which should not be too authoritarian.  

 Unfortunately, both Walker and Moscardo (2014) and Powell and Ham (2008) only (mostly) look 

at behavioural intentions, as do many other studies in this field. As described in chapter 2 and as 

emphasised by Hughes (2013), there is a discrepancy between intentions and actual behaviour. Tourists 

can easily fall back into old routines and habits upon return. This has been more widely acknowledged in 

literature on ecotourism and related alternative forms of tourism (references in Hughes, 2013) and will 

also be discussed in section 3 of this chapter. Hughes (2013) therefore wanted to know whether 

intentions formed on a wildlife viewing experience can lead to a change in actual behaviour. She 

researched the intentions and the actual behaviour three months later of 100 Australian families who 

visited Mon Repos Conservation Park in Australia. This park offers groups of about 60 people at a time 

wildlife viewing experiences in the form of nightly turtle watching expeditions, accompanied by 

interpretation in the form of an interpretive centre as well as presentations, both via video and by staff. 

¢ƘŜ ƛƴǘŜǊǇǊŜǘƛǾŜ ŀŎǘƛǾƛǘƛŜǎ ŀƛƳ ǘƻ ƛƴŦƭǳŜƴŎŜ ǾƛǎƛǘƻǊǎΩ ŜƳƻǘƛƻƴǎΣ ŀǘǘƛǘǳŘŜǎΣ ŀƴŘ ōŜƘŀǾƛƻǳǊ ŀƴŘ ƘŀǾŜ ŀƴ 

emphasis on conservation. It also pays attention to activities which can reduce human impact on the 

marine environment. Hughes lists the 13 behaviours which are mentioned in the interpretive materials: 

ǊŜŎȅŎƭƛƴƎΣ ǇƛŎƪƛƴƎ ǳǇ ƻǘƘŜǊ ǇŜƻǇƭŜΩǎ ƭƛǘǘŜǊΣ ǳǎƛƴƎ ƎǊŜŜƴ όƴƻƴ-plastic) shopping bags, talking to others 

about conservation issues, looking for environmental information on TV, in print or on the Internet, 
purchasing goods with minimal packaging, conserving energy in the home, using public transport, 
participating in land/water clean-up activities, donating money to a conservation organisation, doing 

volunteer work for a group that helps the environment, reusing containers, and composting.  
































































































