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Abstract  

As a result of inadequate waste disposal by visitors, the deterioration of the 

environmental quality of natural areas has become a growing worldwide concern. Although 

growing literature exists on reducing littering behavior among adults, the applicability of 

these theoretical frameworks on children has not been examined yet. Therefore, this study 

investigated the effectiveness of an informal educational route on littering behavior among 

children, by focusing on values, injunctive and descriptive norms and information provision. 

In a quantitative field experiment, children were randomly assigned to two conditions 

(examination before or after participation in intervention) and were given a treat. It was then 

observed what they did with the packaging of this treat, throw it in a trashcan, litter in the 

environment or put it in their pockets. Significant effects of this intervention on littering 

behavior were found, while also finding an effect on the children’s choice of treat. The results 

showed that children were more likely to perform pro-environmental behavior after 

participating in the intervention. On this basis, interventions that integrate values and 

descriptive and injunctive norms to reduce littering behavior among children can be further 

designed and examined. To conclude, existing theoretical frameworks on reducing littering 

behavior among adults also seem to be effective on the demographic group of children.  

Keywords: Pro-environmental behavior, children, littering, values, social norms, 

informal education, intervention 
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1. Introduction 

The deterioration of the environmental quality of natural areas has become a worldwide 

problem and a growing concern in recent decades. As a result of inadequate waste disposal by 

visitors, administrators of these natural areas have been struggling to maintain the regions 

clean. With a growing number of visitors, the existing problem will further intensify. 

Therefore, solutions to the issue should be developed in order to preserve the biodiversity 

within natural areas. 

Litter generally includes synthetic materials associated with smoking, eating and 

drinking that are improperly discarded, left by members of the public (Campbell, 2007). 

However, there is not a fixed definition as it is a dynamic and broad concept. In 1990, the 

Environmental Protection Act stated that litter is ‘anything that is dropped, thrown, left or 

deposited that causes defacement in a public place’ (EPA, 1990). The Clean Neighbourhoods 

and Environment Act 2005 (CNEA 2005) further broadened the definition by stating that it 

includes anything dropped on private land and rivers, ponds and lakes. Litter could also be 

seen as a ‘matter out of place’, which is a theory proposed by Mary Douglas. She argues that 

our world consists of symbolic systems which bring order to our perceptions and experiences 

by classifications and binary contradictions (Douglas, 1966). However, not everything fits 

into these categories, objects can be anomalies, ambiguous or temporarily out of place, 

because of which it is seen as an impurity and awakens unpleasant feelings (Douglas, 1966). 

Litter can be seen as an impurity which does not fit into the world’s symbolic systems, and 

thus can be seen as a matter our of place. This definition is not in line with the scope of this 

paper, therefore, the previously mentioned definition as proposed by the Environmental 

Protection Act will be used.  

Solving the problem of littering could be linked to values (Karp, 1996; Corraliza & 

Berenguer, 2000), descriptive and injunctive norms (Bateson et al., 2013; Cialdini, Reno & 
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Kallgren, 1990) and levels of knowledge (Matsekoleng & Mapotse, 2018), yet there is 

surprisingly little research on interventions that focus on a combination of these aspects 

within the demographic group of children (e.g., Knafo & Galansky, 2008; Ballantyne, 

Connell & Fien, 1998), and only few interventions have been proposed and tested addressing 

the littering behavior of children (e.g., Hartley, Thompson and Pahl, 2014).  

This paper will address the existing research gap, by (1) examining and summarising 

existing literature on interventions that stimulate pro-environmental behavior, and by (2) 

testing the impact of informal education as a way to encourage sustainable behavior among 

children. The intervention was designed to focus on values, injunctive and descriptive norms, 

and information provision, to encourage children to put their litter in bins and thereby, to 

stimulate them to contribute to the collection of improperly disposed waste. Therefore, it is 

hypothesised that children will engage in non-littering behavior as a result of participating in 

an educational intervention about littering. This field experiment has been conducted in one 

of the biggest nature areas in the Netherlands. By conducting the research in the natural 

environment, people will be least likely to be influenced by the fact that they participate in a 

research. Furthermore, the educational route will be set up along a walking path that the 

participants would already go on; therefore, little extra effort was asked and the willingness 

to participate was increased.  
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2. Literature review 

There is growing evidence and awareness that human behavior reinforces 

environmental problems like a decline of biodiversity and water pollution (IPCC, 2018). The 

inadequate waste disposition by tourists is a worldwide problem, which has been highlighted 

in the last decades because of an increase in tourism and population (Rodriguez-Santos et al., 

2005; Ariza et al., 2008; Brown et al., 2010). Therefore, it is relevant to study factors that 

could more easily facilitate pro-environmental choices. Pro-environmental behavior is 

defined as behaviors that modify the availability of resources from the environment or 

positively influence the structure and dynamics of ecosystems or the biospheric environment 

(Stern, 2000). This paper will address existing literature on social norms, values and 

information provision. Furthermore, previous studies on promoting sustainable behavior 

among children will be discussed. However, not many papers have been found, which is why 

studies on pro-environmental behavior among adults are used and applied to children.  

2.1 Injunctive and descriptive norms 

Researchers have identified various factors that influence pro-environmental behavior, 

for instance, social norms (Cialdini et al., 1990). Social norms are effective predictors for 

behavior as people might wish to fit in with the majority of a group, aim for social approval, 

look for social esteem, or find the most effective behavior in a certain situation (Farrow, 

Grolleau & Ibanez, 2017). Paradoxically, people tend to underestimate the influence of social 

norms on their behavior (Cialdini, 2007), which indicates that social norms operate through 

rapid, intuitive, and emotional mental heuristics (Farrow, Grolleau & Ibanez, 2017). 

Social norms are crucial for the way individuals interpret and interact in their social 

environment (Smith et al., 2012). They can be divided in injunctive and descriptive norms 

(Cialdini et al., 1990). Injunctive norms include perceptions of what is ought to be done, 
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motivated by rewards or punishments associated with engaging in the behavior, while 

descriptive norms focus on whether the behavior is normally performed by other people 

(Cialdini et al., 1990; Smith et al., 2012). Experimental research has also exposed that 

individuals are more likely to litter in a littered environment, compared to clean environments 

and are less likely to litter when they have observed someone pick up litter (Cialdini et al., 

1990; Cialdini, 2003; Schultz et al.,2011). This implies that injunctive and descpritive norms 

are relevant in stimulating sustainable behaviors. Various interventions have been tested in 

the field of pro-environmental normative behavior, for instance, persuasive signs and 

demonstrative messages are based on injunctive norms and could be used to prevent littering 

(Marion and Reid, 2007; Brown et al., 2010; Cialdini, 2003; Keizer et al., 2008; Ardoin et al., 

2015). Persuasive communication in this specific case could entail signs that say “Do not 

litter!”, while demonstrative messages show people how to behave in a given setting and 

would thus include picking up litter at the sight of visitors (Schultz et al., 2013; Keizer et al., 

2013). Research by Reiter and Samuel (1980) has proven that posting persuasive signs in the 

form of anti-litter signs is not a sufficient way of preventing littering. It was effective the first 

few times people saw the signs, but after some time they were no longer novel stimuli, so 

people blurred them from their sights (Reiter and Samuel, 1980). Therefore, a combination of 

persuasive and demonstrative signs should be used (Brown et al., 2010; Rodríguez-

Rodríguez, 2012; Gusmerotti et al., 2016). Another example of the application of injunctive 

norms on an intervention is the “watching eyes effect” (Bateson et al., 2015). The idea of the 

watching eyes effect is that images of eyes will be placed onto objects in the experimental 

environment where littering is being researched. Because of the feeling of being watched, 

people would feel uncomfortable with littering because it could potentially harm them 

socially or reputationally (Bateson et al., 2015). However, this would mean that the eyes have 
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to be placed in every single high litter-potential spot, which is very cost-inefficient. 

Therefore, Bateson et al. (2015) concluded that this method is ineffective.  

To the best of my knowledge, descriptive norms have not been addressed separately in 

relation to litter-reducing behavioral studies. They do occur frequently in theoretical 

frameworks that combine injunctive norms and descriptive norms, and in psychological 

studies on sustainable consumption (Demarque et al., 2015), charitable giving (Agerström et 

al., 2016), and towel reuse behavior (Bohner & Schlüter, 2014). Therefore, descriptive norms 

will be included, but only in combination with injunctive norms.  

Concluding, various researchers have examined the application of injunctive and 

descriptive norms in intervention development and came to the conclusion that both 

injunctive and descriptive norms are effective in the stimulation of pro-environmental 

behavior. However, they appear to be most effective when combined (Cialdini et al., 1990; 

Schultz, 1999; Cialdini et al., 2006; Schultz et al., 2007). Accordingly, it can be hypothesized 

that an informal educational route which includes both injunctive and descriptive norms will 

be effective in reducing littering behavior. For example, monetary punishments as an 

injunctive norm and picking up litter as a descriptive norm (Reno, Cialdini and Kallgren, 

1993) could be influential within the intervention. Furthermore, peer-to-peer education, such 

as presentations at school, could be an example of descriptive norms. Due to limited research 

it is not possible to identify whether social norms are an accurate predictor of pro-

environmental behavior among children. However, as it has been proven to be effective for 

adults, it is hypothesized that social norms will also be significantly influential for children’s 

behavior. 

2.2 Values  

Additionally, personal values can be the decisive factor that determines whether people 

will litter or not, and is defined as a desirable trans situational (relatively steady) aim of 
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various relevance that acts as a guiding principle in the life of a person or other social entity 

(Schwartz, 1992). Although all values are important, they can be strengthened to reach a 

precise goal. Some are more decisive depending on the person and situational factors that 

make people focus on certain consequences of their behavior, which is why Schwartz (1992) 

ordered them in a system of value priorities. This means that choices are made based on the 

value that is considered as the most important in that specific situation. In the case of pro-

environmental behavior, hedonic, egoistic, altruistic and biospheric values are assumed to be 

related to choices that will be made (de Groot & Steg, 2009).  

Biospheric values are the “ecocentric” values that prioritize the ecosystem and 

biosphere as a whole, while altruistic values are the “prosocial” values that focus on the 

highest cost-benefit efficiency for other people (Stern, 2000). Accordingly, altruistic and 

biospheric values suggest pro-environmental behavior because this is often associated with 

great societal and environmental benefits. For example, when choosing between driving a car 

or riding a bike, people with strong biospheric values will choose the bike because it is the 

least harmful to the natural environment. People with strong altruistic values will choose the 

bike because it reduces environmental pollution, which is better for the overall health of a 

society. Egoistic values are the “self-enhancement” values and benefit the individual (Stern, 

2000). People with strong egoistic values will choose the car over a bike because it is the 

most comfortable option. A combination of these can form the decisions people make 

regarding pro-environmental behaviors, however, in many cases acting on egoistic values 

implies unsustainable behavior as the personal costs outweigh personal benefits (de Groot & 

Steg, 2009).  

For long-term behavioral change, egoistic values are usually least effective. Although 

positive reinforcement can be effective in reducing littering, the sustainable behavior tends to 

decrease when the reward is removed (Burgess et al., 1971). For example, when people will 
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be rewarded with monetary incentives, they will be more likely to recycle their waste but 

when the incentive is removed, it is expected that they will stop behaving pro-

environmentally. Thus, in order to create an effective intervention, it is important to focus on 

strengthening societal and environmental values.  

Within the proposed intervention, values will play a crucial role. Firstly, the 

environmental and financial advantages of picking up litter will be described, which focuses 

on egoistic and biospheric values, but also on altruistic values as it benefits everyone. 

Furthermore, biospheric values are present as the importance for the environment and 

biodiversity will be highlighted. The combination of multiple types of values is crucial for the 

effectiveness of the proposed intervention due to the value conflict and the unstableness of 

the impact of egoistic values(Burgess et al., 1971).  

2.3 Information provision  

Information provision and informal education have been proven to be partly effective 

for stimulating sustainable behavior as knowledge is identified as a decisive factor in human 

behavior (Elroy, 2002; Jorna, 2006). Free-choice learning has been subject of many research 

projects in the field of behavioral change, however, many of these papers are somewhat 

pessimistic about the effectiveness of information provision in interventions (Lilley, 2009; 

Hobson, 2003). The short term impacts of such interventions are present in most research, but 

long-term effects are often not measured (Ballantyne & Packer, 2011). The main problem 

described is that education and knowledge on its own is not enough for behavioral change, 

but multiple levels of intervention are needed. Hence, the proposed intervention of this paper 

will consist of knowledge provision as a component, while not being completely dependent 

on it. The distinction between long- and short term effects is not relevant for this specific 

paper as it primarily focuses on short term behavioral change.  
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2.4 Children as participants 

In contrast to increasing literature concerning adult (pro-)environmental attitudes and 

behaviors, there is little literature on children’s’ behaviors on sustainable alternatives and 

how to stimulate these. However, as children are the future generations, they need to take part 

in large-scale behavioral changes in order to mitigate climate change (Zeiske et al., 2020). 

Research suggests that young people are aware of major environmental problems but find it 

difficult to understand the causes of and solutions to these issues (Kahn, 1999; Kahn & 

Lourenco, 2002; Miller, 1975). Therefore, education on these topics might stimulate them to 

form perceptions of possible causes and solutions. Hartley, Thompson and Pahl (2014) 

concluded that after participating in a marine litter educational activity, children did not only 

have more knowledge and understanding of the topic, they also reported performing more 

litter-reducing activities. Furthermore, although the Value-Identity-Personal norms model 

(VIP model; Ruepert et al., 2016; Van der Werff & Steg, 2016), which proposes that the 

degree to which people support biospheric ideals is a significant and consistent predictor of 

diverse pro-environmental behaviors (Zeiske et al., 2020), is designed to reflect on adult 

attitudes and behavior, it has been proven to be applicable to children as well (Ando et al., 

2015; Krettenauer & Victor, 2017; Matthies et al., 2012; Zeiske et al., 2020). This suggests 

that similar factors may be effective in stimulating pro-environmental behaviors among 

children. This research also shows the importance of including biospheric values in the 

intervention.  

Moreover, children have the potential to influence their friends and families (Lee, 

2008). This is comparable with the way marketing professionals recognize children’s 

influence on decision making and consumer choices, also referred to as ‘pester power’ 

(Flurry and Burns, 2005; Wilson and Wood, 2004). Likewise, children can influence 
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environmental knowledge, attitudes and behaviors of their parents (Damerell et al., 2013), in 

this case with regards to littering. 

Although there is support for the positive influence of education and awareness creation 

on the reduction of littering, questions remain whether values, norms and knowledge are 

predictive for children’s pro environmental behavior. To the best of my knowledge, little 

research has been performed on litter-reducing interventions for children in natural areas. 

Therefore, biospheric values, injunctive and descriptive norms, and information provision 

will be used as the basis for the proposed intervention. It is expected that the educational 

route will positively influence sustainable behavior of children. More specifically, it is 

expected that children who have not participated in the route will litter more compared to 

those that have been participating in the intervention.  

2.5 Current research 

The signs of the informal educational route were placed along a path that leads visitors 

from the parking lot to the Loenense Waterval. This waterfall is located in the natural area of 

the Veluwe, a scholarly example of a natural area that has been growing in popularity among 

tourists. It is a forest-rich part of the Netherlands located in the province of Gelderland and is 

approximately 1100 square kilometers, however, it does not have any defined borders. The 

region is home to many different species of animals like wild boars, deers, snakes, and foxes. 

In 2018, the wolf also made its re-entrance and the prognosis is that many more wolves will 

find their homes in the area (Wolven in Nederland, n.d.). In order to increase the genetic 

diversity of the wildlife population on the Veluwe, wildlife crossings are built over highways. 

By doing this, separated parts of the area are connected again and wildlife expands their 

territories without passing dangerous roads (van der Ree, et. al., 2009).  

The natural diversity makes the Veluwe a popular destination for tourists, especially for 

Dutch people that go on a short vacation within their own country. Many bungalow parks and 
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camping sites are located in the area. Tourists usually visit the Veluwe to enjoy walking in 

nature, visiting the Kröller-Müller art museum and the royal palace Het Loo.  In 2019, 

2.042.000 people visited the Veluwe as part of a national vacation which makes it the most 

popular Dutch holiday destination (NBTC-NIPO, 2020). While the local economy is 

stimulated with the visits of these tourists, the environment is seriously damaged because 

littering is a problem within the area. According to locals, waste is frequently inadequately 

disposed of around one of the most popular tourist attractions, the Loenense Waterval. This 

causes much of the waste to end up along the road that leads to the parking lot of the 

waterfall, causing visual contamination and negatively impacting the biodiversity of the area. 

Therefore, this particular study is of high relevance for the local community and natural 

environment.   
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3. Methods  

3.1 Participants  

A total of 38 families, consisting of 89 Dutch children, participated in the study at the 

Loenense Waterval in the Netherlands. All children were approximately 5 to 12 years old and 

participated in the study accompanied by at least one parent. 8 families consisted of a single 

child with their parent(s), while the other 81 families consisted of multiple children, ranging 

from 2 to 6 children per family. A total of 45 children were part of the control condition, and 

44 children were part of the experimental condition. 

3.2 Procedure and measures 

3.2.1 Procedure 
In both conditions participants were randomly approached as they were walking from 

the parking spaces towards the path that leads to the waterfall (Figure 2; Figure 3). The 

starting point as indicated in Figure 2 was also the location where the dependent variable was 

observed. All participants walked the same route towards the waterfall, and back to the 

starting point. Families were given an unlimited amount of time to complete the route. 

Children and parents were explained that an educational route for children on the topic of 

litter had been designed and set up along the path. Furthermore, it was explained that this is 

part of a bachelor’s thesis research project. Parents and children were asked for verbal 

consent. In the control condition, the dependent variable was observed before the family 

participated in the educational route. Children were offered a treat; either a mandarin or 

candy. It was then observed what the children did with the packaging/peel of this treat; throw 

it in nature, put it in their pocket, or dispose of it in a trashcan. In the experimental condition, 

participants were asked before the start of the route to return to the starting point so that 

children could get a treat, and to evaluate their thoughts of the route. When they returned, the 

children were given a treat and their behavior was observed. By doing this, the dependent 
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variable, whether the children’s behavior is significantly different after participation 

compared to prior to the intervention, was tested. At the end of the intervention, when 

children had gotten a treat and their behavior was observed, the parents were given a 

debriefing form to inform them about the purpose of the study. This form can be found in 

Appendix 8.1.  

3.2.1.1 Testing.  
The effectiveness of the intervention was tested by an observational study element. The 

children in the experimental group participated in the education route, after which they were 

given a treat as a “reward” for their attendance. It was then observed whether they dispose of 

the packaging of this treat in a bin, or in nature. A control group was given this treat without 

participating in the intervention. The results of these groups have been compared in order to 

spot potential differences in their (non-) littering behavior. Children that have put the residual 

of the treat into their pockets were included as a separate variable in the analysis. The risk of 

the litter ending up in nature is existent. Although accidentally littering is not specified in the 

law that enforces fines for the wrongful disposition of waste (art. 3 sub e GW 2008), 

unintentional littering behavior is a risk for local biospheres. Therefore, the analysis will 

include these children instead of deleting them from the data.  

In addition to the observation of littering behavior, the choice of treat was also 

observed. Children could choose between a mandarin or a candy.  
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Figure 2 Map of the experimental location. 

Figure 3 Starting point of the experimental location at the Loenense Waterval. 
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3.2.1.2 Survey of values.  
In order to distract participants from thinking too much about the disposal of the 

packaging of the treat, parents were asked to fill in a short survey on values. The content of 

this survey has been based on the Environmental Portrait Value Questionnaire (E-PVQ) as 

proposed by Bouman, Steg & Kiers (2018). However, the data of this survey was not used for 

claims and arguments in this project as very few families filled in the survey.  

3.2.2.1 Measures.  
Children participated in an educational route in the area where the Loenense Waterval 

can be found. This route was designed to promote non-littering behavior among children by 

using values, norms and information provision. Across ten signs that were carefully designed 

specifically for this intervention, biospheric and egoistic values, and injunctive and 

descriptive norms have been used to influence the behavior of children. The signs had a dark 

green/emerald color background and were about a character “Daan” who was guiding the 

children along the way. As the signs were designed specifically for children, simple language 

and fun graphics were used. Along the route, questions had to be answered and suggestions 

were provided to help the children to gain insight in the littering problem. Images were used 

to keep the attention of the children and to make the topics more tangible. The signs that were 

used during the intervention can be found in appendix 8.2.   

3.2.2.2 Sign 1.  
The first sign was used as a general introduction to the topic. The character “Daan” was 

introduced and littering as the problem statement was mentioned. The children were asked to 

help Daan with keeping the environment clean by answering as many questions correctly as 

possible.  

3.2.2.3 Sign 2.  
The second sign asked the children to guess how many kilos of waste ends up in nature 

per year. Furthermore, the definition of ‘litter’ is explained. The purpose of this sign was to 

inform children about the importance of the existing problem.  
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3.2.2.4 Sign 3. 
The third sign informed children about the benefits of picking up litter. Firstly, egoistic 

values were highlighted, as it is stated that picking up litter can be seen as a healthy exercise 

for the body. Furthermore, it helps to keep the environment clean and to make sure the litter 

does not end up in the food of animals. This benefit focused on the biospheric values. 

Moreover, the sign mentioned that picking up litter can be fun, as you can do it together with 

friends. This highlights hedonic and egoistic values. Lastly, it explained that picking up litter 

is relatively easy and that you could even get some monetary resources from it by bringing 

drinking cans to the local supermarket.  

3.2.2.5 Sign 4. 
The fourth sign asked children how long it would take to decompose certain products. 

A banana peel, cigarettes and drinking bottles were included. This sign was designed to target 

biospheric values and information provision.  

3.2.2.6 Sign 5. 
The fifth sign informed children about a possible 140 euros fine they could get when 

you wrongfully dispose of waste in nature. Furthermore, it was mentioned that because of this 

punishment, it is clear that littering is not appropriate. Therefore, this sign targets both 

egoistic values and injunctive norms.  

3.2.2.7 Sign 6. 
The sixth sign portrayed an artwork made of plastic straws, and therefore demonstrated 

how litter can easily be turned into something beautiful. The children were given the 

suggestion that they could also make such an artwork and give a presentation about it in 

class. This could serve as a descriptive norm and a good example for the other children in 

their class.  
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3.2.2.8 Sign 7. 
The seventh sign consisted of a question about red deers, who are also called the kings 

of the Veluwe. With this sign, biospheric values were highlighted as children were told that 

litter also ends up in the food of red deers, and that this is harmful.  

3.2.2.9 Sign 8.  
The eighth sign showed how relatively easy it could be to keep the environment clean. 

A quiz question demonstrated to children that the Netherlands would be clean in almost no 

time if everyone picks up 1 piece of litter per day. A possible barrier related to egoistic values 

is hereby removed. Moreover, if someone starts picking up litter, this can serve as a 

descriptive norm for other people.  

3.2.2.10 Sign 9.  
The ninth sign informed children what they could practically implement themselves to 

prevent litter. This included taking reusable bottles instead of single-use plastic bottles, a 

reusable lunch box instead of plastic bags, and simply putting your waste into the trash can. 

Furthermore, children were asked to write down any suggestions they could think of. With 

the information gathered during the walking route, children were asked to actively start 

thinking about other possible solutions to the existing problem, which shows the importance 

of information provision.  

 

3.2.2.11 Sign 10. 
The last sign was a general conclusion of the route.  
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4. Results 

The quantitative data that was collected by observing the children’s behavior was 

processed using Excel and STATA. Chi-square tests were performed to analyze potential 

differences between the experimental and control group. Furthermore, an additional chi-

square test was performed to identify whether the intervention was responsible for an effect 

on the children’s choice of treat. In order to investigate potential social influences on 

children’s behavior, separate analyses would have been ran for the group of single children, 

and the group of children accompanied by their siblings. However, as only 8,99% of the total 

number of children was a single child, this would not lead to a representative study with 

reliable results.  

Firstly, a chi-square test was performed. The difference in littering behavior between 

the experimental condition and the control condition was examined with the use of three 

dependent (outcome) variables. These represent putting the packaging residual in a trashcan, 

putting the packaging residual in their pockets, and throwing the packaging residual in nature. 

The overall effects of the intervention, measured by analyzing the effects on all three 

individual variables in in both conditions, were significant (X2 (1, N = 89) = 9.5 , p = .009)). 

In the experimental condition, 75,6% of the total amount of children put the litter into a 

trashcan, 15,5% put it into their pocket and 8,9% threw the waste in nature. In the control 

condition, 44,2% of children put the litter in a trashcan, 40,9% put the packaging into their 

pockets and 15,9% littered in nature. Accordingly, after participating in the intervention, 

children were less likely to litter and more likely to put their waste in a bin.  

After performing the chi-square tests for each dependent variable separately, it can be 

concluded that the intervention had a significant effect on the variable “Putting the residual in 

the trashcan” (X2 (1, N = 89) = 7.1 , p = .008)). Hence, in the control condition 43.2% of 

participants threw their litter in the trashcan and in the experimental condition 75.6% of 
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participants threw the packaging in the trashcan. The intervention also had a significant effect 

on the variable “Putting the packaging in their pockets” (X2 (1, N = 89) = 9.7 , p = .002)). In 

the control condition, 40.9% of children put the packaging in their pockets, while in the 

experimental condition this was 15.6%. The intervention was not proven to be statistically 

significant on the variable “Throwing the packaging in nature” ((X2 (1, N = 89) = 1.0 , p = 

.314)). In the control condition, 15.9% of participants disposed of the litter in nature, and in 

the control condition this was 8.9%.  

 

The effect of participation in the educational route on the choice of treat was examined 

with a chi-square test. The intervention was found to be of significant influence, X2 (1, N=89) 

= 20, p = .000. In the control condition, 100% of children chose candy as a treat, while 63,6% 

of children in the experimental condition chose candy as a treat.  
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5. Discussion 

This study aimed at finding a solution for the littering problem in natural areas. 

Specifically, the aim was to test the effectiveness of an informal educational route on littering 

behavior among children. The hypothesis was supported, as the intervention was found to be 

significantly influential on children’s littering behavior. Furthermore, an additional effect of 

the intervention on the choice of treat was found. Subsequently, the results will be discussed 

and possible explanations will be given.  

5.1 The effect of the educational route on littering behavior 

The results are in line with the hypothesis as they indicate that the educational route as 

an intervention was significantly effective. The number of children that littered before 

participating in the intervention (control condition) was higher compared to the number of 

children that littered after participation. These findings add to previous research that prove 

injunctive and descriptive norms, and values to be an effective measure for stimulating pro-

environmental behavior. This is in line with what Hartley, Thompson and Pahl (2014) 

concluded in their study on marine litter education. In this study, children’s’ baseline marine 

litter understanding and self-reported actions were examined, and the impact of an 

educational intervention was tested. Children had more knowledge and understanding of the 

topic after participation, and they performed more litter-reducing behavior. In the 

intervention, norms and values were targeted. However, since the underlying processes have 

not been tested, it can only be speculated which individual factor drove the effects. In 

previous research, both values and social norms have been proven to be effective, and also in 

combination with each other they appeared to have significant influence. The effectiveness of 

the combination of both factors has been confirmed by this specific study.  
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A possible explanation of the improved sustainable behavior could be the VIP model as 

discussed by Ruepert et al. (2016), and Van der Werff & Steg (2016). After the intervention, 

the children might have endorsed biospheric values more strongly, which led to less littering 

behavior. This study also confirms statements in previous research on the applicability of this 

model on children behavior (Ando et al., 2015; Krettenauer & Victor, 2017; Matthies et al., 

2012; Zeiske et al., 2020). Therefore, the most important finding of this study was that 

models focused on adult behavior, also seem to be applicable to children. Future research 

should examine which parts of the used theoretical frameworks have been most influential. 

An online questionnaire could be used to identify and understand underlying processes. For 

example, this could be done by examining the effects of values, norms or information 

provision separately. Although, as mentioned previously, it is expected that combining the 

different factors will be most effective, it is relevant to identify to what extent the individual 

factors are influential. 

5.2 Spill-over effect on choice of treat  

An interesting additional effect was found, the intervention significantly influenced the 

choice of treat, which might be due to a spillover effect of nature connectedness on personal 

health (Martin et al., 2020; Netuveli & Watts, 2020). This spill-over effect suggests that 

people with strong environmental values are more likely to take good care of their body. In 

this specific case this would imply that participants’ biospheric values were strengthened in 

the intervention, after which they preferred the healthy option of a mandarin over a candy. 

However, a limitation on this is that the candy was packaged in plastic, while the mandarin 

did not have a packaging over its peel. Therefore, the fact that the candy packaging was made 

of plastic could have also influenced this decision. Future research on this topic is needed as 

the cause of this spill-over effect could not be identified. Possibly, biospheric values have 
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influenced the children's choice, or the plastic packaging on the candy, as opposed to the 

“natural” peel of the mandarin.  

5.3 Theoretical implications  

To the best of my knowledge, this is the first field experiment in the field of 

environmental psychology that investigates the applicability of theories focused on adults’ 

littering behavior on the demographic group of children. Therefore, this research is valuable 

and fills an existing research gap. It is a combination of sustainability initiatives from both 

practical and academic origins, and relates to many interdisciplinary perspectives. This 

intervention study could be used as the starting point to further investigate littering behavior 

among children more specifically and to better understand the underlying processes of this 

effect. The study supports existing literature and theories on adult behavior, while applying it 

to a new demographic group. As the findings of this paper do not identify the effect of the 

individual factors (values, social norms and information provision), future research should 

extend the testing of the intervention on multiple levels. This way, the most influential factor 

can be identified.  

Furthermore, as this study was performed in the natural habitat of participants, as 

opposed to a clinical environment in lab experiments, authentic behavior could be observed 

without strong priming mechanisms. Real behavior was observed in a real world setting, 

which is valuable for psychological research and a strength of this particular study. Field 

studies in general are beneficial as they can reveal societal truths that aren't immediately 

apparent or that participants aren't aware of, this naturally also applies to this particular study.  

The possible spill-over effect that has been found on the choice of treat adds an extra 

and novel dimension to the experiment and should be investigated further. The relationship 

between the specific factors and the choice of treat should be examined. Moreover, the 
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motivation behind the choice of treat is important to identify in order to determine the reason 

why children were more likely to choose the mandarin in the experimental condition. For 

instance, this could be health-related or due to the fact that the candy was wrapped in plastic 

packaging, as opposed to the mandarin.  

5.4 Practical implications 

This research provides important suggestions for policymakers aiming at reducing 

littering behavior among children. The results show that a combination of values, social 

norms and information provision within an intervention, specifically an informal educational 

route, are effective influences for children’s behavior.  

As children are the global citizens of the future and the change agents for sustainability, 

it is crucial to educate them on topics related to climate change (Stuhmcke, 2012; Zeiske et 

al., 2020). Children will gain new insights from the proposed intervention and are encouraged 

to distribute this among their friends and peers, which highlights the strengthening of 

descriptive norms in the educational route.  

Municipalities and organizations that supervise natural areas could implement the 

educational route at the most prominent and popular tourism locations. Although the effects 

of the individual factors are not yet clear, practitioners could either use the intervention as 

proposed in this paper with a combination of variables, or invest into research on specific 

factors. The suggested educational route is cost-effective and could be easily implemented by 

governing bodies, without high placing and maintenance costs.  

5.5 Limitations  

A limitation to this study is that 25 out of 89 (28.1%) children have put the packaging 

of the treat into their pockets. As it is not clearly identifiable if this waste will (accidentally) 

end up in the natural area, and one may also argue that putting the packages into the pocket 
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can be considered as non-littering behavior, no conclusions can be drawn from these 

observations. A further limitation to the study was that only 8 out of 89 (8.99%) children 

were not accompanied by their brothers and/or sisters. Therefore, the effect of social pressure 

could not be accurately measured. It could be possible that this study would be less effective 

for single children compared to children with siblings, or that social pressure has confounded 

the effects. Similarly, the effect of the presence of parents in this case could not be identified, 

while the effect could be both positive or negative. However, the presence of parents could be 

a strength of the study since they could be indirectly influenced as well. Lastly, the long-term 

effectiveness of the intervention can not be guaranteed. Future research should test the 

effectiveness overtime to identify whether the significant effect was found because the testing 

was performed right after participation in the experiment. Moreover, it is unclear what 

specific part of the intervention drove the effect, more research is needed to understand 

underlying processes.  
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6. Conclusion 

To conclude, this study has aimed to examine the effectiveness of an informal 

educational intervention on the littering behavior of children, while focusing on values, 

descriptive and injunctive norms, and information provision. Based on a quantitative analysis, 

the intervention was found to have significant positive effect on the littering behavior of 

children, while also having a potential spill-over effect on the choice of treat. After 

participating in the intervention, children were less likely to litter in the natural environment. 

While research on littering behavior exists, this study provides novel and valuable insights as 

it is, to the best of my knowledge, the first study that examines the effectiveness of these 

theories on children in a field experiment. Therefore, this paper could form the basis for 

future research in the field of pro-environmental psychology among children.  
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8. Appendix 

8.1 Debriefing form 

 

 

 

Debriefing 

 

Beste deelnemer, 

Hartelijk bedankt voor je deelname aan het onderzoek! 

 

Dit project is het scriptieonderzoek van Global Responsibility and Leadership studente Zarina 

Buckert van de Rijksuniversiteit Groningen. Het doel van dit project is na te gaan hoe we 

zwerfafval in de natuur kunnen verminderen. Tijdens de wandelroute hebben jullie informatie 

gekregen over zwerfafval, waarbij voornamelijk is gefocust op normen en waarden. Mijn 

veronderstelling was dat als kinderen onderwezen worden over zwerfafval, zij meer waarde 

zouden hechten aan de natuurlijke omgeving en dus minder afval in de natuur zouden gooien. 

 

Om dit te testen hebben de kinderen die meedoen aan het onderzoek na afloop van de 

wandelroute een traktatie gekregen. Ik wilde nagaan of deze kinderen de verpakking hiervan 

in de afvalbak gooien of in de natuur. Ik verwacht dat ze na de wandelroute eerder geneigd 

zijn om het afval in de afvalbak te gooien. 

Hierbij informeer ik u dat deze data gebruikt wordt voor een bachelorscriptie onderzoek, 

indien u hier niet mee akkoord gaat kunt u dit laten weten bij de startlocatie van de route. 
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Als u nog vragen hebt, kan je mij een e-mail sturen, z.a.buckert@student.rug.nl. Omdat het 

project nog tot eind deze week doordraait, willen we u vragen om niet met anderen te praten 

over het doel van de wandelroute, omdat dit het onderzoek gaat verstoren. 

 

Nogmaals heel erg bedankt voor uw deelname! 

 

Zarina Buckert, Campus Fryslân (Rijksuniversiteit Groningen) 

z.a.buckert@student.rug.nl 
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8.2 Intervention Signs 
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