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Abstract: 

In the context of the critical sustainability problem of marine plastic pollution, the present paper presents a quasi-

experimental research that explores the effects that participating on beach clean-up has on students’ knowledge, 

awareness and behavioural intentions. Considering this intervention as an outside of school practical implementation 

of Education for Sustainable Development (ESD), this research aims to determine if the addition of direct experiences 

with nature within ESD programs can lead to a behavioural change in favour of the environment.  

Analysing the factors that influence pro-environmental behaviour and the role that ESD has on transforming society 

towards a more sustainable one, a one-time pre-test post-test research with non-equivalent groups was performed. A 

questionnaire on beach litter and self-reported behaviour, implemented in two schools of the Amalfi Coast, Italy, 

indicate that in comparison to a group which only received a lecture, a group that participated in a beach clean-up 

increased their knowledge and awareness towards marine plastic pollution, in addition to their willingness to 

participate in another beach clean-up. This supports the theory that learning in nature can have a higher influence in 

shaping pro-environmental behaviour, and therefore the inclusion of this type of activities within ESD programs can 

help beat marine plastic pollution.  

 

 

Keywords: Sustainable Development, Education, pro-environmental behaviour, plastic, Italy, beach clean-up 

 

 

Carla Cecconi, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden 

  



V 

 

Beach clean-up as a practical implementation of ESD: effects in 
students’ knowledge, awareness and behavioural intentions 
 

CARLA CECCONI 

 

Cecconi, C., 2019: Beach clean-up as a practical implementation of ESD: effects in student’s knowledge, 

awareness and behavioural intentions. Master thesis in Sustainable Development at Uppsala University, No. 

2019/34,  65 pp, 30 ECTS/hp 

 

 

Summary:   

Plastic pollution in the ocean has become a critical sustainability problem, as it seriously affects biodiversity and 

marine life. In the need to reduce the consumption and production of this material, the combined actions of 

governments, companies and individuals are required, being this last one the key enabler for change. A modification 

on each individual’s behaviour towards a plastic-free lifestyle can save the ocean and fish from drowning in plastic. 

Education for Sustainable Development (ESD) can be a key tool to allow this transition, as it purposes a holistic 

approach, aiming to empower people and transform society towards a more sustainable one, enhancing, therefore, a 

pro-environmental behaviour. However, where ESD is thought could make the difference, as if the learning space is 

within the walls of the school, the behaviour is less likely to change. 

In the context of the Italian UNESCO Week for ESD, this research aimed to determine if the addition of a beach clean-

up to a lecture has a greater impact in affecting the factors that surround pro-environmental behaviour, namely 

knowledge, awareness and behavioural intentions. This intervention was considered a practical implementation of 

ESD outside of school, in direct contact with nature, which has said to have a higher impact on modifying behaviour. 

This research compared two groups of students of the Amalfi Coast, Italy, by implementing a questionnaire on beach 

litter and self-reported behaviour. One of the groups, received only a lecture on marine ocean pollution, and the other 

one aside from this, performed a beach clean-up in the town of Minori. The results show that the second group 

increased their knowledge and awareness towards marine plastic pollution, and their willingness to participate in 

another beach-clean-up, in comparison to the group which only received a lecture. This indicates that the inclusion of 

outside of school activities in ESD programs could contribute to enhancing factors that can lead to a behavioural 

change towards sustainability, and therefore a reduction of plastic pollution. 
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1. Introduction 

 

"Every minute, one garbage truck of plastic is dumped into our oceans” 
 (WEF, 2016) 

 

Marine anthropogenic debris could be defined as human-produced litter present in the ocean and coast lines 

that affects marine life and the ecosystems (Poeta, et al., 2016). Plastic is one of the core elements that 

composes the marine debris floating in our ocean – between 60 and 90 percent of it (Garcia-Vazquez, et 

al., 2018), with an estimated weight of 270.000 tons (Eriksen, et al., 2014). Due to its durability and 

resistance, plastic has become a global concern, as it lasts in the environment for centuries (UN 

Environment, 2018b), causing the death of hundred thousand marine animals and one million sea birds a 

year, due to entanglement or ingestion (UN, 2017). In addition, with waves and sun radiation plastic debris 

breaks down into microplastics, pieces smaller than 0,5 millimetres. These are mistaken by sea organisms 

for food, starting to accumulate in the different links of the food chain, posing a threat, not only to marine 

life, but also to other species including humans (Schneider, et al., 2018; Bravo, et al., 2009). 

Around the world, only 9% of the plastic is recycled, 12% is burnt to produce energy and the other 79% is 

put in a landfill or is thrown away in the natural environment (UN Environment, 2018b). But how does the 

plastic reach the ocean? There are two main sources. The first, marine related activities, such as the loss of 

fishing gear or containers by cargo ships (UNEP & GRID-Arendal, 2016), and the second one land-based 

activities, like beach littering (Bravo, et al., 2009), and mismanaged plastic waste from inland. Regarding 

the latter, rivers become its main means of transport to the ocean (Lebreton, et al., 2017), carrying waste 

that comes from poorly-maintained landfills that leak and release plastics to water streams, illegal 

discharges, or wind/weather-related transportation of land trash to the water (Jambeck, et al., 2015).  

The urgency for tackling this problem has been addressed by the United Nations (UN), and was considered 

when the Sustainable Development Goals (SDGs) were elaborated. The SDGs are a set of seventeen goals, 

which englobe a set of targets and indicators, with a clear time frame for doing so (Sterling, et al., 2017). 

In a hope to advance towards a future without pollution in the seas, the SDG number 14 – life below water, 

which aims to “conserve and sustainably use the oceans, seas and marine resources for sustainable 

development” (UN, 2016), included a specific target to “prevent and significantly reduce marine pollution 

of all kinds [by 2025]” (UN, 2018). Its indicator, the “index of coastal eutrophication and floating plastic 

debris density” (UN, 2018), purposes a tangible number that can be compared each year and within 

countries.  

Even though this target does not provide clear measures to prevent marine pollution, or how to diminish 

the floating plastic in the ocean, there seems to be a consensus around the necessity of a change in people’s 

consumption habits and behaviour to be able to significantly reduce the amount of litter, specifically plastic, 

that enters the ocean every year (Löhr, et al., 2017; Worm, et al., 2017).  

ESD as a tool to beat marine plastic pollution?  

Though behavioural change is complex and influenced by several factors, education has said to be one of 

the ones which can have a great influence in enhancing pro-environmental behaviour (Chankrajang & 

Muttarak, 2017). Education for Sustainable Development (ESD) is being proposed as a transformative and 

holistic approach for empowering people to be aware and active participants in the decisions concerning 

the social, economic and ecological sustainability of their communities and nations (Khataybeh, et al., 

2010). Through programs established within the formal education school curricula, it helps promoting 

knowledge and raising awareness of sustainability challenges, to promote behavioural change (UNESCO, 

2009). 
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ESD has become central in the international pursuit of a more sustainable world, and identified as a crucial 

tool to achieve all the SDGs (UNESCO, 2017), therefore could have an influence in diminishing marine 

plastic pollution. But, do ESD programs really have an impact on the student’s behaviour? It is frequently 

argued that ESD initiatives are isolated; they do not contribute to modifying behaviour as long as existing 

educational systems do not reach their transformative purposes (Boeve-de Pauw, et al., 2015). Because the 

knowledge transfer process is set inside the walls of the school, students remain isolated from the 

sustainability challenges of their surroundings (Åhlberg, et al., 2015).  

To achieve a behavioural change, aside from lectures and material shown in the school, it is suggested that 

school-based sustainability-related instruction should include direct practical experiences with nature and 

environmental problems. According to Kollmuss & Agyeman (2002) such direct practical experiences have 

higher positive correlation with behavioural change than indirect ones, such as classroom-based lectures 

with no outdoor experience. 

Through an quasi experimental research performed in two schools at the Amalfi Coast, Italy, this thesis will 

examine whether students who received a lecture on marine pollution and also participated in a beach clean-

up, show a positive shift in their knowledge, awareness, and behavioural intention towards marine pollution 

and engaging in beach clean-ups in the future, in comparison to a control group that only received the 

lecture. To the extent that this hypothesis is confirmed, it could strengthen the argument for the inclusion 

of practical activities outside school in the ESD programs aimed at marine plastic pollution or other 

environmental problems.  

Scope of the study:  

This study was conducted in two towns of Southern Italy in the context of the UNESCO Week for ESD – 

“moving away from plastics: a path to be built” (UNESCO 2030, 2018). It was organized with a local NGO 

– Associazione Costiera Amalfitana Riserva Biosfera (ACARBIO) – with limited resources and time, which 

constrains the sample size and the possibility of repeating the study over time, as it was only one week 

within a 6-month internship program. 

Few studies have been conducted about behaviour and actions towards marine pollution, (Hartley, et al., 

2015). In some way, this thesis intends to contribute to reducing the resulting literature gap. One must be 

aware that this study is based on data gathered through a questionnaire on self-reported behaviour towards 

beach littering. As indicated by a previous study on the beaches of Chile, such responses may not fully 

represent the actual behaviour of the participants (Eastman, et al., 2013).  

Regarding the practical implementation of ESD outside of school, there is a lack of literature and research, 

especially in Italy. A search with the Uppsala University library search engine, provided zero results with 

a title including “ESD” or “Education for Sustainable Development” and “Italy” in both English and Italian 

as search terms. Therefore, it can be surmised that this thesis can be useful for a development of future 

studies.   
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2. Background 

2.1 A plastic problem 

“Without significant action, there may be more plastic than fish in the ocean, by weight, by 2050”  

 (Ellen MacArthur Foundation, 2016, p. 22) 

Plastic has become a relevant material in the production of goods of multiple industries and economies. Its 

production reached over three hundred million tons in the year 2014, meaning a twentyfold increase since 

it first reached the market in the mid-1960s. The rise in this rate can be explained mainly by the fact that its 

production cost is low, and that its properties allow for good conservation and transportation of the goods 

packaged with plastic (Ellen MacArthur Foundation, 2016; UN Environment, 2018a). This fossil-fuel-

based, durable and resistant material, has become easily disposable after one use. Most of the production 

of plastic is now for single use, but when thrown away, it lasts in the environment for centuries (UN 

Environment, 2018a).  

About eight million tons of plastic enter the oceans every year (UN Environment, 2018b). This is equivalent 

to dumping a garbage truck full of plastic every minute (WEF, 2016). This disturbing fact is expected to 

double by 2030 if no action is taken (Ellen MacArthur Foundation, 2016). This toxic chemical element is 

not only floating at eye-level, but it has also been found in the most profound sea beds (Peng, et al., 2018), 

leaving in uncertainty if there is still some place in the ocean without plastic.  

Marine plastic pollution has become a sustainability problem. It poses a threat to biodiversity and the 

planet’s ecosystems, being responsible for the death of one million seabirds and hundred thousand marine 

animals each year (UN, 2017). Today, there is a definite consensus that the current flow of plastics needs 

to stop (WEF, 2016). But despite a number of initiatives, such as The Ocean Cleanup (2019) and the 

international Coastal Clean-up by the Ocean Conservancy (2019), a definitive solution for removing plastic 

from the ocean has not been found yet (Worm, et al., 2017). In the meantime, all the different stake holders 

need to be involved in raising awareness and reducing plastic consumption (Ellen MacArthur Foundation, 

2016; Löhr, et al., 2017): from governments, which can implement laws, bans and recycling incentives, to 

industries, which can reduce the amount of plastic used in their packaging, to citizens and NGOs, which 

can organize beach clean-ups and campaigns to influence the behaviour of individual citizens and 

consumers (UN Environment, 2018a). 

Among all of these, individuals have the power of dramatically reducing plastic pollution. If their behaviour 

changes towards selecting plastic-free products, and they become active citizens in their communities 

setting the example, they can push for more regulations and awareness, and expand a break-free from 

plastics trend (ibid). Education has been recognized to have an influence on modifying behaviour towards 

more sustainable practices (Chankrajang & Muttarak, 2017), as it provides knowledge and tools for making 

conscious decisions, and therefore, this could become the key instrument to reduce marine plastic pollution.  

This thesis will explore how the factors that can influence pro-environmental behavioural change can be 

impacted by a practical implementation of Education for Sustainable Development (ESD). In specific, a 

beach clean-up in the South of Italy was conducted to determine if a change in knowledge, awareness, and 

behavioural intention was observed in the school children that participated on it. For situating the research, 

it is necessary to give a brief overview of behavioural change and the factors to be studied – chapter 2.2 -, 

the relevant issues and debates that surround ESD – chapter 2.3 -, and the connection that exists between 

these two – chapter 2.4. 
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2.2 Pro Environmental Behaviour (PEB) 

Heimlich & Ardoin (2008) define in their literature review on behaviour change, that behaviour is a set of 

repeated patterns or habits, that the individual includes in day-to-day situations and that in order to have an 

impact and modifying it, it is necessary to shift the shape of these patterns. These habits are deeply 

embedded in each individual’s mind, and most of the time are done unconsciously, creating difficulties for 

its modification (Verplanken & Roy, 2016).  

Initially, behaviour was said to be only the reflection of the internal mental processes (Heimlich & Ardoin, 

2008), but later on, the behaviourism theory defined a connection between behaviour and a stimulus from 

the exterior, meaning that a provocation from outside, can incite a response that shapes behaviour; this is 

known as the “stimulus and response” theory (Tompoworowski, 2003 in Heimlich & Ardoin, 2008). Even 

though this can be applied in certain occasions, there is an additional theory by William James, that sets the 

experiences, perception, and connections, in between the stimulus and the response (James, 1912 in 

Heimlich & Ardoin, 2008), meaning that a stimulus might not always cause the same expected response, 

as the emotions and experiences of an individual can have certain influence on it.  

For behaviour and behavioural change are complex and affected by the context of the individual, its 

emotions, the society and norms (Verplanken & Roy, 2016), to narrow down the scope, this research will 

focus specifically on Pro-Environmental Behaviour or PEB, which will be defined as the actions of a person 

that can be seen to be favourable for the Earth, while avoiding doing damage to biodiversity or the 

ecosystem (Siegel, et al., 2018).  

2.2.1 PEB model 

According to behaviourism theory, the first PEB models assumed that whenever people would have more 

knowledge about environmental impact of certain actions – the stimulus - it could directly influence their 

awareness and attitudes towards a situation, and this could cause them to act – the response - (Kollmuss & 

Agyeman, 2002). However, as argued by James, there is a “gap” between having environmentally friendly 

attitudes and behaving in an environmentally friendly way. Kollmuss & Agyeman wrote the article “mind 

the gap”, reviewing and collecting information on “why do people act environmentally and what are the 

barriers to pro-environmental behaviour” (Kollmuss & Agyeman, 2002, p. 239). They identified a set of 

external and internal factors that interconnect within each other and are affected by barriers that constrain 

or limit their influence towards pro-environmental behaviour.  

External factors 

- Infrastructure: An appropriate infrastructure that facilitates engaging in sustainable actions, can 

enhance pro-environmental behaviour, such a recycling facility that works properly and have the 

correct management. If the infrastructure is in bad conditions or non-existent, it can purpose a 

barrier towards acting pro-environmentally (Kollmuss & Agyeman, 2002), as the person might be 

willing to recycle but the only option they have available is, for example, a landfill. 

 

- Social and cultural factors: societal norms and the culture and traditions of a community can shape 

the actions of the members, pressuring them to behave a certain way, fixing their behaviours or 

predisposing them to act pro or against the environment. To exemplify, as Kollmuss and Agyeman 

point out, if a community deeply cares about a forest, they can have greater actions towards 

protecting it (ibid).  

 

- Political framework: government rules and bans can affect the way individuals behave, as a law 

can transform what is allowed or not allowed to do, e.g. not selling plastic bags in the supermarket 

will eventually lead to their diminished usage (ibid). Through incentives and taxes, the government 
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can cause the reinforcement or abandonment of certain habits (Heimlich & Ardoin, 2008). This is 

also linked to the economic factor. 

- Economic situation: economic incentives and the quick economic return of an environmentally 

friendly purchase or investment can have an impact on PEB, where people are sensitive to the 

economic costs and gains of current versus changed behaviour; as in the example that people buy 

an energy saving light bulb instead of a normal one, because the first one is cheaper, not necessarily 

better for the environment (Kollmuss & Agyeman, 2002). 

Internal factors 

- Knowledge: Knowledge on sustainability topics can bring a person to have fact-based information 

of the consequences of their acts, causing a pro-environment behaviour. Yet, as much as this might 

be reached through rational reasoning, there is a gap between knowing and acting, which is known 

as the “knowledge-action gap”. There are three identified barriers that makes it harder to act as a 

consequence of (newly) acquired knowledge; these are the individual barrier, the sense of 

responsibility, and practicality (Blake 1999, in Kollmuss & Agyeman, 2002). First, the individual 

barrier indicates that every individual has their own desires and needs; this can sometimes suppress 

the willingness to change the behaviour. Second, if the person does not feel responsible for what is 

happening, they will not act. Third, money, time or other practical issues might come in the way 

when aiming to behave in favour of the environment.  

Even though having environmental knowledge does not imply that the person will have a PEB 

(Kollmuss & Agyeman, 2002), different research studies have confirmed the general tendency that 

a growing number of years of education correlates positively with increasingly being engaged in 

actions that cause less damage to the Planet, such as for example, recycling, eating locally, saving 

energy and water, and reducing CO2 emissions by driving less or avoiding flying (Chankrajang & 

Muttarak, 2017). Spending several years in the educational system may imply that the learner has 

more intellectual tools and possibly more access to information. This can provide learners with 

more knowledge about sustainability topics and therefore making more conscious decisions (ibid). 

According to the same reasoning, (more) education may help learners develop an increased ‘sense 

of responsibility’ towards environmental issues, causing an increase in environmental awareness 

(ibid), which leads us to the next factor.  

 

- Awareness: A person who “[knows] the impact of human behaviour on the environment” can be 

defined as environentally aware (Kollmuss & Agyeman, 2002, p. 253). Awareness is affected not 

only by information or knowledge as described above, but also by perceptions and emotions 

(Kollmuss & Agyeman, 2002). Having an increased sense of perception of the surroundings and 

internal decisions and actions, increases the attention towards sustainable choices and can modify 

behaviour in favour of the environment (Barbaro & Pickett, 2016).  

The “emotional involvement” that a person can have with nature also plays a big role in raising 

awareness and enhancing PEB (Kollmuss & Agyeman, 2002). Kollmuss and Agyeman (2002, 

p.254) define this involvement as the “extent to which we have an affective relationship with 

nature”; this being heightened when having direct experiences with nature, such as hiking in the 

mountains, swimming in a lake or walking through a forest. When people are exposed to nature, 

their sense of connection to it increases, and therefore, they are more willing to modify their 

‘unsustainable’ behaviour towards a more sustainable one, as also argued by Otto & Pensini (2017) 

and Frantz & Mayer (2014). In contrast, indirect experiences, namely learning about something 

through a lecture but not experiencing it, could cause a lack of emotional connection towards a 

sustainability problem resulting in a disinterest or disengagement; thus, posing a barrier towards 

PEB.  
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- Values and attitudes: the internal motivation to act pro-environmentally comes from the values a 

person has. These are nurtured by the family and close social networks, but also by the cultural and 

political context and personal experiences. The latter can have a great impact in shaping a person’s 

morals and can trigger emotional reactions towards environmental problems (Kollmuss & 

Agyeman, 2002), being therefore connected to the emotional factor described above. Values and 

beliefs mould the attitudes, which can be defined as the continuous feeling towards an issue. When 

the beliefs are very strong, they pose a difficulty in modifying behaviour (ibid) as persons will 

behave accordingly to their attitudes (Heimlich & Ardoin, 2008), and might not be willing to 

change. In contrast, under the same principle, once the values and beliefs are altered, through for 

example a life changing experience, the behaviour change is easier to accept and is likely to last for 

a long time.  

 

The combination of all these factors influence behaviour and set the “intention” to behave pro-

environmentally. This intention might not transform into a real action due to the barriers described in the 

previous paragraphs (Kollmuss & Agyeman, 2002). It could be that, for intentions to become behaviour, 

there must be a persistency in creating a habit, as underlined by Hemlich & Ardoin “The challenge, then, 

for educators seeking behaviour change is not to change behaviour (…) [nor] one act; it is about altering 

the routines in which the acts are embedded” (2008, p.291) 

As these authors suggest, to modify behaviour it is necessary to alter the routine in which one is embedded 

and not only change a single act. However, it can be argued that in order to make a change, there must be 

a starting point, and that one act could make the difference. This argument is relevant to this research, as it 

will explore the effect of one intervention, which could trigger a modification in the routine if repeated in 

the future. For the purpose of this study, “knowledge”, “awareness” and “behavioural intentions” will be 

considered as the main factors.  

 

2.3 Education for Sustainable Development (ESD)  
2.3.1 Sustainable Development (SD) 

“Humanity has the ability to make development sustainable to ensure that it meets the 

needs of the present without compromising the ability of future generations to meet 

their own needs” 
 (World Comission on Environment and Development, 1987, p. 16) 

These lines in the world renowned ‘Brundtland Report’ (World Comission on Environment and 

Development, 1987), became the initial understanding of the concept of Sustainable Development (SD), 

which has been an integral part of the Global Agenda since the late 1980s. Since its appearance, this 

definition of SD has received criticism, for being vague and subject to diverse explanations, depending on 

the interlocutor’s worldview (Stevenson, 2006).  

The questions that surround SD can be difficult, or even impossible, to answer with one phrase, for 

sustainability issues are complex (Lotz-Sisitka, et al., 2015), and based on the balance and dynamic 

interconnectedness between the environment, the social sphere and the economy, sometimes expressed as 

the ‘three Es’, for environment, (social) equity and economy (Caradonna, 2014). This implies an 

interrelation of multiple factors which might not always relate to each other in a positive way (Boeve-de 

Pauw, et al., 2015). For example, it has been pointed out by different authors, that the current economic 

system in most of the countries with its focus on and belief in constant growth it is based on the depletion 

of natural resources for it to succeed. But as the resources provided by the environment are not unlimited, 
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this economic approach eventually will harm, if not undermine, both environment and society (Kopnina, 

2013; Stevenson, 2006), therefore creating an untenable situation.  

As for the complexity in the intrinsic formulation of SD, the United Nations (UN) throughout the years has 

tried to establish a ‘common ground’, launching various programs in global summits for SD and guidelines 

for its implementation around the globe. The latest attempt to do so, is the Global Agenda 2030 for 

Sustainable Development, which includes a set of seventeen ‘Sustainable Development Goals’ or SDGs, 

each of which englobe a set of targets and indicators, and a clear time-frame for doing so (Sterling, et al., 

2017). With this, it can be possible to measure the advances and achievements in the different areas of 

interest (Dörgo, et al., 2018), such as percentage of energy produced by renewable sources, access to water 

or amount of biodiversity (loss) (UN, 2018). Accomplishing the SDGs has become a central mission for 

countries that aim to become more sustainable. 

2.3.2 What is ESD? 

One of the fundamentals in the international pursuit for a more sustainable world, is Education for 

Sustainable Development – ESD (UNESCO, 2017). It proposes a holistic approach, aiming to empower 

people, of to become aware, giving them knowledge, tools, competences and values, and to become active 

participants in the decisions concerning the social, economic and ecological sustainability of their 

communities and nations (Khataybeh, et al., 2010), or in the words of UNESCO: 

“(ESD) Is holistic and transformational education which addresses learning content and outcomes, 

pedagogy and the learning environment. It achieves its purpose by transforming society.” 

(UNESCO, 2014b, p. 12) 

 

Presented over 26 years ago, during the 1992 UN conference on Environment and Development in Rio de 

Janeiro (UNESCO, 2017), ESD was put on the global agenda for a call of an education with a participatory 

approach, that includes the ‘three Es’ of sustainability (Ogbuigwe, 2010). Because sustainability is a 

complex issue, this type of education proposes a different way of learning by bringing together different 

teaching methodologies, such as learning by doing, critical thinking or social learning allowing students to 

actively participate, reflect and be critical. They ease the way for students to develop abilities that will 

transform society to act in favour of sustainability (Boeve-de Pauw, et al., 2015). This defines ESD’s 

transformative approach.  

ESD has been a relevant part of the SD discussions and conferences around the world. UNESCO, the UN 

agency for education, culture and science, has presented programs every ten years, to keep track of the 

initiatives, policies and challenges of its worldwide implementation. During the Sustainable Development 

Summit of 2002, in Johannesburg, the launching of the UN Decade of ESD (DESD) took place, with the 

aim to “[integrate] the principles and practices of sustainable development into all aspects of education 

and learning, to encourage changes in knowledge, values and attitudes with the vision of enabling a more 

sustainable and just society for all” 

(UNESCO, 2014a, p. 5). 

10 years later, when celebrating the end of the “Decade”, the Global Action Program (GAP) was presented 

in the World Conference on Education for SD at Okayama, in Japan (Bokova, 2017). It was introduced 

with the goal to “generate and scale up action in all levels and areas of education and learning to 

accelerate progress towards sustainable development” (UNESCO, 2014b, p. 14). 

The relevance of Education for Sustainable Development has increased throughout the years, leading to the 

inclusion of it as a specific target, number 7, in the SDG number 4 – Education, as observed in table 1 

below. In addition to this it has been recognized as a fundamental issue of SD and crucial tool to reach all 
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the SGDs  (UNESCO, 2017), providing abilities, knowledge and skills to develop each task and the capacity 

to interrelate them (Bokova, 2017). 

 

Table 1: Description of target number 7 of SDG 4, and its indicator (UN, 2015) 

 

2.3.3 Practical implementation of ESD 

With both DESD and GAP programs, UNESCO intended to consider Education for Sustainable 

Development a more transformative one, considering not only the environment, but also human rights, 

poverty, and other social aspects that were not part of its predecessor, Environmental Education (Kopnina, 

2014), which was mainly focused on environmental justice or “justice between human beings and the rest 

of the world” (Low and Gleeson, 1998 in Kopnina & Meijers, 2014, p.189). ESD envisions active learning 

that empowers the students, giving them social and environmental knowledge and tools to make a change, 

where the impact can be reflected into a change of habits, and therefore affecting pro-environmental 

behaviour (UNESCO, 2009). 

As mentioned in chapter 2.2 environmental knowledge alone is not enough to modify behaviour, therefore, 

ESD programs must include participatory approaches, with teaching methodologies that encourage students 

to set goals for their learning and have an impact on attitudes, abilities and intentions (Kopnina & Meijers, 

2014). Program reports by UNESCO have documented the achievement of the ESD initiatives across the 

world, where it is stated that policy, partnerships, active participation of students and strong leadership are 

crucial for giving an impulse to this kind of education (ibid ; UNESCO, 2014a).  

“ESD is about much more than preaching and teaching on sustainable development. It 

is also about practicing sustainable development” (UNESCO, 2014b, p. 18) 

With these words, UNESCO encourages a practical implementation of ESD, which implies a process of 

learning by doing and transforming the world and education (UNESCO, 2014a). School curricula of many 

countries have been opening spaces for ESD (Boeve-de Pauw, et al., 2015); Some Governments have 

designated by law the inclusion of this type of education, as for example Norway with the ‘National Strategy 

for ESD’ - aiming to strengthen the student’s competences in the area (Andresen, et al., 2015). Others, have 

given institutional and financial support to specific ESD programs, as it has been seen in Austria with the 

ECOLOG Programme, which provides support to the network of green-schools and coordinates it on 

regional level (Rauch & Pfaffenwimmer, 2015), or in Germany with the ‘BLK21’, a structured program to 

encourage interdisciplinarity and learning through active participation in schools (Mathar, 2015). 

At a more global level, ESD has propelled the creation of different plans, platforms and networks such as 

the Mainstreaming Environment and Sustainability in Africa (MESA), developed by the United Nations 

Environment Program (UNEP) involving universities in educating for SD (Ogbuigwe, 2010), the Eco-

Schools International Programme - aiming to increase the awareness of students towards the environment 

(Tönük & Kayihan, 2012), and the ESD Expert Net, involving professors from Europe, Asia and America 

to share knowledge and techniques on the topic (ESD Expert Net, 2017).  

Despite the reported successes of ESD around the world, there is certain scepticism about the actual 

significance of its advocated transformative approach. The inherent definition of ESD, which calls for 
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pluralism and holism, produces a lack of standardization in the international policies and inter and intra-

country variations in its implementation. Therefore, there is quite some difficulty in measuring the advances 

and progress of the programs (Kopnina & Meijers, 2014). This point has also been recognized by UNESCO 

as a challenge while pushing ESD forward. By the end of the Decade, this organization recognized a “need 

for further alignment of education and sustainable development sectors” conveying that “more work 

[should be done] for institutionalizing ESD” (UNESCO, 2014a, p. 8). 

Another point that has been raised by some authors, and key to this research, is the impact these programs 

have in modifying the student’s behaviour towards a more sustainable one. It is frequently argued that ESD 

initiatives are secluded: they do not contribute to modifying behaviour as long as existing educational 

systems do not reach their transformative purposes (Boeve-de Pauw, et al., 2015). As mentioned by David 

Orr in its article “What is Education for?” :“The way learning occurs is as important as the content of 

particular courses” (1991, p. 57); In formal and traditional education, the knowledge transfer process is 

set inside the walls of the school where students remain isolated from the sustainability challenges of their 

surroundings (Åhlberg, et al., 2015; Orr, 1991), basing the learning on indirect experiences, which have 

less impact on shifting behaviour (Kollmuss & Agyeman, 2002).  

The connection with the outside environment is crucial to integrate learning and to combine what has been 

learnt in school with real life (Åhlberg, et al., 2015). As has been pointed out in the previous chapter on 

behaviour, external factors, such as society, have an influence on shaping PEB, and its exclusion of them 

in the ESD programs diminishes the possibility of empowerment to both the students and community 

(Jucker & Nuoffer, 2015), therefore failing in providing a real transformative approach.  

2.4 Pushing ESD forward to make a behavioural change 

Considering the critiques that ESD programs have received, a suggestion that rose to make them reach their 

transformative goal, is to include practical activities in nature or to ‘learn in nature’ (Kopnina & Meijers, 

2014). This feature tends to increase not only the student’s knowledge of sustainability issues, but also their 

affection towards nature and their relationship with other members of the society (Otto & Pensini, 2017). 

According to Kollmuss & Agyeman (2002) such direct practical experiences have higher positive 

correlation with behavioural change than indirect ones, such as classroom-based lectures with no outdoor 

experience. Therefore, to achieve a behavioural change, aside from ESD-related lectures and materials in 

the school, it is suggested that school-based sustainability-related instruction should include direct practical 

experiences with nature and environmental problems. 

As Jucker & Nuoffer (2015) suggest, when ESD starts promoting learning outside of the walls of the 

institution, it increases the connection to the communities, and it moves towards sustainability. When 

students are connected and integrated into nature and the community, where they learn by doing, they could 

feel empowered to make a change and have a long-term impact in their surroundings (Åhlberg, et al., 2015), 

increasing their awareness and creating a positive correlation with pro-environmental practices (Otto & 

Pensini, 2017). 

Having reviewed the factors that affect behaviour and how direct interactions with nature could be 

beneficial to ESD, this research is aiming to examine the impact that a direct experience with nature can 

have in increasing knowledge, awareness and changing behavioural intentions, in comparison to a 

classroom-based activity. The opportunity for this study came while the author of this thesis was performing 

a 6-month internship in the South of Italy, with ACARBIO, a small NGO located in Tramonti. The NGO 

was invited to participate in the initiative within the Italian UNESCO Week for ESD 2018: “moving away 

from plastics: a path to be built” 1 (UNESCO 2030, 2018). This occasion provided a convenient scenario to 

develop an activity related to marine plastic pollution, where one can expect that the inclusion of a practical 

                                                      

1 In italian: fuori dalla plastica un percorso da costruire 



10 

 

experience outside of school, would be more successful in raising awareness and influencing the behaviour 

of the students than just a lecture within the walls of the school.  

Considering a beach clean-up as a practical implementation of ESD outside of school, this research 

evaluates the impact that actively participating in a beach clean-up, in combination with a lecture on 

“marine plastic pollution”, is expected to have on students’ knowledge, awareness and behavioural 

intentions, while comparing them with students that only received the lecture without participating in a 

beach clean-up.  

The research questions pursued in this study are the following: 

(a) To what extent does the addition of a beach clean-up to a lecture increase the knowledge of the 

students towards marine pollution and its effects on marine life?  

(b) To what extent does the addition of a beach clean-up to a lecture increase the awareness of students 

towards the status of pollution of the beach in comparison to the students which only received the 

lecture? 

(c) To what extent does the addition of a beach clean-up to a lecture have an impact on modifying 

behavioural intentions?  

As mentioned before, a change in knowledge, awareness and intentions can have an impact in producing a 

behavioural change, nevertheless it is important to remark that this research is based on a single-time study, 

which purposes a challenge in observing real behavioural change. 

3. Methodology 

3.1 Design 

The purpose of this research is to determine if participating in a beach clean-up causes a modification in 

knowledge, awareness and behavioural intentions towards marine plastic pollution and pro-environmental 

behaviour. Therefore, it is intended to search for a causality between the independent variable – 

participation in beach clean-up – and the dependent ones – knowledge, awareness and behavioural 

intention. 

An ideal design to do this, would be an experimental research, meaning that the conditions of the study are 

thought through, where all the variables can be isolated and controlled, and the researcher is objective, with 

no effect on the participant’s response (Cohen, et al., 2011). The participants are selected randomly and 

some of them are subjected to an intervention (intervention group), and others are part of the control group, 

which does not receive an intervention. These groups are supposed to stay without contact between each 

other, to avoid the contamination of the results, and the outcome of the experiment would be the change 

observed in the measurement of the dependent variables, in both groups, before and after the intervention 

(ibid).  

For the results of the study to be valid, it is necessary to have a large sample size, over 100 participants, to 

ensure randomization of the participants and increasing the equivalence of the intervention and control 

groups (ibid). With this, less variables, such as age, gender, socioeconomic status, are likely to affect the 

results, and these would be generalizable to all the population. When using this type of design, it is also 

important to assure that both groups are equal at the beginning of the experiment and be aware of the 

possible measurement errors in the pre-test, to avoid harming the statistical analysis (ibid). It is also 

necessary, that all the conditions surrounding the variables are controlled, to be able to repeat the study in 

other places or timeframes and predict the results of them (ibid).  

However, and as Cohen, et.al., mentions in their book “Research Methods in Education” (2011), the 

conditions in which Educational Research happen is very unlikely to be isolated from the environment and 

diverse variables that might affect the participants. As for example, if there is a perceived change in the 



11 

 

knowledge, awareness and behavioural intentions of the students, it might not only be influenced by the 

intervention, but by other variables which are difficult to control and manipulate.  

As this research was done within a limited timeframe and resources, inside an opportunity given by an NGO 

which constraint the sample size and its randomization, the ideal experimental design was not possible to 

perform resulting in a shift to a quasi-experimental research design. The investigation was performed with 

the intention to try to determine if a beach clean-up has an influence on the factors mentioned previously. 

3.1.1 Design of the research 

This research was quasi-experimental, with a pre-test post-test non-equivalent group design. Meaning that 

there are two non-randomly selected groups that are measured at time 0 and time 1. One of these groups, 

the “intervention group” is exposed to an intervention after the first measurement, and the second one, the 

“control group” does not receive this intervention. Therefore, if the intervention provoked a change, it can 

be compared with the responses of the control group, through a null-hypothesis test. The more similar the 

groups in their basic make-up, the better the interpretations of the results can be. However, two equal groups 

could only be possible in a true experiment, therefore these groups are considered non-equivalent (Cohen, 

et al., 2011).  

The intervention for this study was the participation on a beach clean-up, as the aim of it is to answer the 

research questions stated in point 2.4. The measurement tool was a questionnaire implemented before and 

after the intervention, based on the students’ own reported behaviour and perceptions. The intervention 

group was composed by students from the city of Minori, and the control group by students from the city 

of Tramonti; its characteristics are presented in section 3.1.5.  

Regarding the relevance of this type of design, a quasi-experimental research is frequently used in 

educational research (Cohen, et al., 2011), and the before and after investigation type provides some 

information on behaviour changes (Pahl & Wyles, 2017). In the field of Sustainable Development, studies 

like this one, it can be useful to try to determine the impact that a certain activity or program has on 

sustainable practices, as for example the research done by Ryu & Brody (2006), where they compared the 

ecological footprint of two groups before and after a Sustainable Development course, and determined that 

the group which attended the course had reduced it after one semester. As the same authors suggest, this 

type of research can help determine the efficacy of the action. However, one should be aware that other 

external factors, such as societal norms, economic incentives or government regulations, can possible affect 

a change in behaviour, and this must be taken into consideration when drawing conclusions (Ryu & Brody, 

2006). 

Another example is the research performed by Hartley, et al., (2015) where the impact of an educational 

intervention on marine pollution on student’s behaviour was measured. Even though there was no control 

group to compare the results, it was found that after the intervention the participants increased their 

knowledge and concern about marine pollution, while reporting a change in their actions. As Pahl and 

Wyles suggest, the inclusion of a control group can give more hints of the real impact that a test has (2017), 

and this acts as a support for the inclusion of a control group in this design. 

3.1.2 Hypothesis 

The results of the pre and post-test questionnaires were analysed through a null-hypothesis test, which aims 

to reject a null hypothesis that states that there is no change nor difference between the results of pre-post-

test and within the groups. A null hypothesis can be rejected if it is statistically determined, with at least 

95% of probability confidence, that there is a correlation between the dependent and independent variables. 

Correlation can be considered ‘causation’ and not just ‘association’ if the independent variable precedes 

the dependent variable in time, and if there are no other variables that ‘intervene’ in the causal-time 
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association. Therefore, when rejected it can be inferred that the differences found are not due to chance and 

are most likely caused or influenced by the intervention  (Cohen, et al., 2011). 

Considering the three research questions mentioned in point 2.4, the hypothesis of this research is that the 

intervention – participation on a beach clean-up – should have a statistically significant impact in the post-

test responses of the intervened group of Minori, while the control group’s answers should not show 

modifications between the pre and post-test surveys, as they only received the lecture.  

There were four comparisons made on each question. The first, a comparison of the results from the pre 

and post survey of the Minori students, to determine the effects of the intervention within the intervention 

group; the second, a comparison of the results from the pre and post survey of the Tramonti students to 

determine if there was a change in the control group before and after the lecture; the third, a comparison 

between the results of the pre survey of the Minori students and Tramonti students, to determine the initial 

equivalence between the groups; and the last one, a comparison of the post-test survey results of both 

groups, to determine if the participation in the beach clean-up had a greater impact on the factors to be 

studied. 

The hypothesis to be tested are: 

H1: the differences between the compared results are caused by the proposed independent variable 

or intervention 

H0: the differences between the compared results are due to chance 

If the null hypothesis is rejected, it means that the difference found in the results are statistically significant 

and not due to chance. 

3.1.3 Considerations about the design 

What must be remarked about the design of this study, is that the questionnaire that was implemented before 

and after the intervention, was based on the student’s own reported behaviour and perceptions, which does 

not always imply a real behavioural change (Eastman, et al., 2013; Hartley, et al., 2015). Nevertheless, self-

reported information is valuable in predicting to some extent pro-environmental behaviour. It is a technique 

widely used in commercial and academic research (Hartley, et al., 2015). 

With respects to the ethical considerations of the study, the members of ACARBIO sent a letter to both 

schools to request conducting the research during the Italian ESD week. After the approval had been 

received, school asked to the students’ parents for their written consent allowing the participation of their 

children in the study. For the students of Minori, this consent included the approval to perform a beach 

clean-up outside the school, meaning that in the occurrence of any accident or problem caused by this 

intervention, ACARBIO and the teachers of the school would assume responsibility. The guaranteed 

anonymity and the intentions of the study were explained in the questionnaire and read out aloud when it 

was administered. Every student was free to answer the questionnaire or not, and the intervention was 

planned to not cause any harm to the participants and treat everyone as equal. In the case of the beach clean-

up, the weather could have caused problems or inconvenience to the participants, therefore the dates were 

left open to modification, to avoid performing an activity outdoors in rain or wind. 

Other factors that were part of the considerations of the design were: 

Selection bias: This research took place under the initiative of ACARBIO in coordination with two local 

schools. Consequently, the study was compelled to use the students of these two schools as the sample. 

Random sampling from a wider population was not possible. Therefore, the sample was a convenience 

sample. In addition, the students of Minori live closer to the beach. It is likely, therefore, that they might 

feel more connected to it. The intervention (beach clean-up) might have a greater effect on them than on 

students living farther from the beach. It would be interesting for further studies, to do a similar research, 
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but using the closer to the beach group as control group and do the intervention with the ones living further 

away.  

Sample Size: Cohen, et.al., mention that a sample size under 30 is dangerously small (2011). The sample 

size of this study was 38 for the control group and 49 for the intervention group, being slightly over the 

limit of acceptability. For behavioural studies, normally case studies and explanatory researches are used 

to understand which factors are the most relevant in creating an impact on behavioural changes. However, 

for this to be carried out correctly, the samples should have been randomly selected and with a significantly 

larger number of participants, in excess of 100. Unfortunately, within the limits of time and finance, this 

could not be achieved. 

Validity: To have a research with a valid design and results, it is important to have conducted a pilot of the 

questionnaire, to ensure the questions serve the purpose of the study (Cohen, et al., 2011). In this case, as 

the questionnaire is based on a previous research done in the coasts of Chile by Eastman, et.al (2013), where 

the authors did extensive pre-testing of the questionnaire, and commented on the validity of the instrument.  

Reliability: As there are measurements done in two periods of time there is a debate on which is the correct 

time to do them (Cohen, et al., 2011). After the intervention, the post-test measurement could be influenced 

by external factors if there is too much time in between the first and second measurements. The effect can 

be lost to other factors and experiences the groups might have had. It is also possible, that there is an 

immediate effect on the dependent variables after the intervention, therefore if the post-test takes place right 

after the intervention, the results might be subjected to the spill-over effect: the results might be significant 

at first sight, but fade over time (Pahl & Wyles, 2017). In the case of this study, what must be considered 

is that the group of students of Minori and Tramonti did not receive the pre and post-tests questionnaires at 

the same moment in time. Given the absence of known relationships between the members of the two 

groups and the lack of interaction between the two groups it can be argued that inter group reliability was 

not compromised.  

The fact that the tests and intervention were conducted in the natural environment of the students, i.e. their 

classrooms and with the support of their teachers, and the fact that the before and after questionnaires had 

clear instructions and were structured in the same way for everyone, strengthens the reliability of the 

information obtained. 

 

3.1.4 Questionnaire 

The design of the survey questionnaire administered to both groups was based on the study developed by 

Eastman, et al. at the coast of Chile, where school children collected information about attitudes and 

behaviour towards beach littering (Eastman, et al., 2013; Eastman, et al., 2014). For this, there was a mixed 

method survey implemented, containing questions about self-reported littering, the perceived cleanness of 

the beach and the importance of it, among others (Eastman, et al., 2013). With the authorization of the 

author, his questionnaire was adapted for school children (eliminating some questions related to economic 

impact and sanctions for beach littering), translated to Italian and printed on paper. Besides this, the parents 

of the students signed a letter of consent to approve the participation of their children in the study. 

The form was composed of 20 questions, where eight of them referred to the characteristics of the 

participants – see chapter 3.1.2. -, and eleven were grouped in three categories of Knowledge, Awareness 

and Behavioural intentions. 

1. KNOWLEDGE: 

As knowledge has been identified as one of the factors that influence pro-environmental behaviour, four 

questions aimed to capture if the participants have knowledge about marine pollution and its effects on 

marine life. These questions can give information about the facts and knowledge the students have before 
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the intervention takes place, to determine what they know and if they are familiar with the topic. The post-

test results to these answers can be affected by having been exposed to the lecture and beach clean-up.  

06. Does the trash at the beach causes harm to marine life? – dichotomic question, where the possible 

answers were “yes” or “no”. The numbers assigned in the coding were 1 and 2, respectively.  

06.1 if yes, how? (how does the trash at the beach causes harm to marine life?) – open question. 

07. How long does a plastic bottle stay in the environment? – open question. As there is no consensus 

about a correct answer to this question, and it does not link completely to marine pollution, this was taken 

out of the results and interpretation. 

14. Can you write an effect of plastic pollution on the ocean? – open question. 

2. AWARENESS:  

Considering awareness as described in the section 2.2.1, these three questions aimed to determine if the 

participants are aware of their surroundings and of the pollution present at the beach. An increased 

perception of their surroundings could therefore mean that the students recall seeing trash on the beach, that 

they can determine which trash element is the most frequent and where the pollution comes from.  

03. Have you found trash on the beach when visiting it? – dichotomic question, where the possible 

answers were “yes” or “no”. The numbers assigned in the coding were 1 and 2, respectively.  

 

04. According to you, what is the most common trash element present at the beach? – multiple-choice 

question, with only one possible answer to choose from. The alternatives were: 1. Paper / Carton, 2. Glass, 

3. Plastic, 4. Metal and 5. Cigarette butts.  

05. According to you, where does the trash at the beach comes from? – multiple-choice question with 

open alternative. This question allowed the participant to choose more than one answer and to also fill in 

the category “other”. The alternatives were: 1. Fisherman, 2. Visitors, 3. Ships, 4. Agriculture, 5. Rivers, 6. 

Other (namely…). 

3. BEHAVIOURAL INTENTIONS: 

Considering that this questionnaire is based on answers on self-reported behaviour, four questions were 

presented to the students to obtain information on the possible actions they take when going to the beach 

and recycling in general. These can give a hint of what the participants do when they see trash lying in the 

sand, or when they produce trash themselves, besides determining their willingness to participate in a beach 

clean-up.  

3.1 If yes, do you pick it up? (if you see trash at the beach do you pick it up) – multiple-choice question 

with only one possible answer. The alternatives were 1. Always, 2. Sometimes, 3. Never. 

10. If you are at the beach and you have trash you produced; do you leave it there? – multiple-choice 

question with only one possible answer. The alternatives were 1. Yes, I leave it there, 2. Sometimes I put it 

in the garbage bin, 3. No, I always put it in the garbage bin. 

11. Would you participate in a beach clean-up if you had the chance? – multiple choice question, where 

the possible answers were “yes”, “maybe” and “no”. These answers were coded as 1, 2 and 3 

correspondingly. 

12. Do you recycle? – multiple-choice question with only one possible answer. The alternatives were 1. 

Always, 2. Sometimes, 3. Never. 
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The last question, which did not fall into any of the categories mentioned above, was related to the emotional 

factor, described in the background section. It expected to determine the relevance that each participant 

gives to the clean / dirty status of the beach. This question aimed capturing the students’ possible emotional 

connection to nature on the assumption that greater emotional connection creates a higher chance of pro-

environmental behaviour: 

09. How important is to you the cleanness of the beach? - lickert-scale question from 1 to 10, being 1 

“not important” and 10 “very important”. 

The full questionnaire can be found in Annex 1 - Questionnaire (IT) in Italian and in Annex 2 - English 

translation of the questionnaire translated to English. All the answers were coded into a Microsoft Excel 

spreadsheet and analysed through a cross-tabulation method and hypothesis test analysis, considering that 

there are: 6 multiple-choice questions - each choice was assigned a code starting from 1 in order of 

appearance in the questionnaire; 7 open questions - transcribed as written in the sheet and then translated 

into English; 5 dichotomic questions – assigned code number 1 and 2; 2 Likert-scale questions - from 1 to 

10, the coded number assigned by the respondent was transcribed. 

 

3.1.5 Participants 

This research was embedded in an activity organized by ACARBIO, to support the initiatives of the Italian 

UNESCO ESD week. Both groups that participated in it received a lecture on plastic pollution and its effects 

on marine life. The intervention group, in addition to having the lecture, performed a beach clean-up in 

their town. 

Intervention Group: Minori 

The town of Minori is located on the west coast of Italy, facing the Tyrrhenian Sea, with a beach length of 

approximately 250 meters. It is part of the Amalfi Coast, a UNESCO World Heritage Site, and has 2.743 

inhabitants (ISTAT, 2019). Along the small coastline, there are several restaurants and fish shops, which 

are active mostly during summer, as the Amalfi Coast area is one of the touristic hotspots of Italy and the 

source of income of its residents is highly dependent on the season (REFERENCE) 

The students who participated on this study were from the classes IA, II A, III A and III B, of the elementary 

school “Istituto Comprensivo di Minori”, a municipal establishment, 160 meters away from the beach. The 

non-probabilistic convenience sample was composed of 49 students which answered the pre- and post-test 

survey, having participated in the beach clean-up. Their characteristics can be seen in table 2. 

Table 2: Characteristics of the students of Minori 

 IA IIA IIIA IIIB Total 

Girls 8 8 5 4 25 

Boys 6 5 6 7 24 

Total number of students 14 13 11 11 49 

      

Average Age 10.86 11.62 12.64 12.91 12.00 
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Control group: Tramonti  

The town of Tramonti has 4.137 inhabitants, divided in 13 small villages, surrounded by mountains inside 

the regional park Monte Lattari. The nearest beach is Maiori, 7.5 kms away, accessible by car or regional 

bus. 

The students who participated in this study were from the classes III A, III B and III C, of the elementary 

school “Scuola Media Statale Giovanni Pascoli”, located in the village of Polvica. The non-probabilistic 

convenience sample was composed of 38 students, which answered the pre- and post-test survey. Their 

characteristics can be observed in table 3. 

Table 3: Characteristics of the students of Tramonti 

 IIIA IIIB IIIC Total 

Girls 6 6 7 19 

Boys 6 9 4 19 

Total number of students 12 15 11 38 

     

Average Age 13.08 13.13 12.82 13.01 

 

Non-equivalent groups 

As mentioned in point 3.1 the design of this research includes a comparison between non-equivalent groups. 

Table 4 describes the demographic characteristics of the 2 groups in order to determine whether they are 

equivalent enough for being used in a quasi-experimental design, and thus for the research results to be 

valid. Relating to the last two items presented in the table, the students were asked if their father/mother 

worked outside of the house, as a way of identifying the family structure and socioeconomic conditions of 

both groups. Because of the young age of the participants, less than fifteen years old, and the conditions of 

the study, it was considered that direct questions about household income or the number of books d in the 

house, were too invasive and could have possibly been answered incorrectly. Also, it was not possible to 

get this information from the school or parents.,  

Table 4: Comparison of the characteristics of the intervention and control group 

Characteristic / Group Intervention Group Control Group 

School location Minori Tramonti 

Distance from the closest beach 160 meters 7.500 meters 

Number of participants  49 38 

Average age 11.92 13.02 

Percentage of girls participating 51% 50% 

Percentage of boys participating 49% 50% 

Beach they often go to Minori Maiori 

Percentage of fathers that stay at home 16% 18% 

Percentage of mothers that stay at home 59% 58% 
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From Table number 4, it can be determined that both groups are almost equivalent in the characteristics that 

relate to gender and socioeconomic status, measured by the percentage of fathers and mothers staying at 

home. The main differences between both groups are age, and the distance of the school from the beach, 

which in the case of Minori is not even 200 meters, as it can be appreciated in figure 1. These two last 

factors could contribute to differences in the pre-test results and must be considered when discussing the 

findings. 

 

Figure 1: Geographical location of the cities of Minori and Tramonti 

 

3.2 Sampling 
 

3.2.1 Activity in the school of Minori 

The implementation of the first questionnaire took place on Friday 16th of November. The 2-page 

questionnaire was given to the four classes that agreed to participate in the study, starting at 11.00 am with 

the two classes of the 3rd grade of secondary school, followed by the classroom of 2nd grade and finalizing 

with the class of 1st graders. The instructions were read out-loud in Italian, as it is the school’s official 

language, by two members of ACARBIO. Thereafter, the students had a maximum of 15 minutes to 

complete the survey. For the younger students, in the 1st grade, each question was read out loud by the 

schoolteacher to make sure they understood what was being asked.  

After completing the questionnaire, the students returned the paper to the members of ACARBIO; once all 

the surveys had been collected, instructions for the activity on the beach were given. Students were asked 

to bring comfortable shoes and gloves (hopefully not single-use plastic ones), and they looked excited to 

participate in the activity next week.  

For organizational purposes, the members of ACARBIO decided to split the four classes into two big 

groups. The first one, programmed to have the activity on the 21st of November, was composed of the 

classes of 1st and 2nd grade; the second one composed of the 3rd graders, was scheduled for the 23rd of 

November.  

Wednesday, 21st of November 2018 – the first ‘intervention group’ 
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From 14.00 to 14.20 two ACARBIO members presented a lecture on Plastic Pollution and its effects on 

Marine Life to 30 students. 

Beach clean-up: 

After the lecture, the students received the instructions for the beach clean-up. They were instructed how 

to collect the trash, via bullet points in the presentation (See Annex 3 – Lecture) and how to assign each 

piece of trash to 6 categories, plastic, metal, paper, glass/ceramic, cigarette filter, and other elements. These 

categories match to the recycling standards of Italy, and therefore it was assumed that the students knew to 

classify the elements.  

The students were divided in six groups of five. Each group was given a marine animal names, in the spirit 

of the exercise: “Turtle”, “Whale”, “Jellyfish”, “Seagull”, “Dolphin” and “Octopus”. Each group received 

a piece of paper, on which they were expected to write down the number of elements they found after the 

clean-up and classify them according to the litter category. Each person in the group had a plastic trash bag 

for gathering the trash elements they could find at the beach. 

Once at the beach, each group was assigned a designated area of approximately 7x30 meters, as shown in 

image 3, from the beginning of the beach (the see front) to the water line. The beach clean-up was done for 

20 minutes, and the kids were running around very fast, picking up trash, and trying to find the person of 

their team who had the bag for the different types of litter.  

 

Figure 2: Division of the beach of Minori according to each group 

 

When they were sometimes confused about the category of trash, they would ask the ACARBIO team or 

their teachers to classify them correctly. After 20 minutes, the groups went to the “lungomare” – or seafront 

– to count and analyse what they had found, in order to make them realize what are the most common 

elements they found. Each team was very engaged and careful when identifying the trash; some of them 

even re-counted everything to avoid mistakes. 

Once every team had counted and written down their findings, the bags filled with litter were deposited 

inside the Municipal bins, for them to be recycled properly. Students and teachers mentioned that the pieces 

of Polystyrene that were picked up could not be recycled. So, on Friday 23rd, the ACARBIO team asked 

the students to collect them separately, but still write them down within the category “plastics”. 
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Back in the classroom, in an excel sheet that was projected on the white board, the students accounted for 

the findings. Every team leader went in front of the class to give the numbers for each category, reaching 

the amounts presented in Table 5.  

When having the grand total, the group reflected on where they thought the trash came from, and what was 

the most common thing they found. The element that was agreed to be the most frequent was polystyrene, 

represented by the pieces of the boxes that are normally used for carrying fish. The kids reflected on why 

they thought this could be, and most of the comments were “because of the boats and seaman”. Another 

interesting reflection made by one of the students, was that the inhabitants of Minori themselves, do not 

take care of the beach; in his words “We, the Minoresi, are the ones who pollute the beach”. A reflection 

maybe had not come into their minds before.  

The activity was closed by asking them to write on a post-it what they can do to avoid plastic pollution. 

The post-its were gathered on one large poster and hung in each classroom. It was mentioned by the 

ACARBIO members that they had an important role in the community: to be agents of change when picking 

up the trash and setting the example, in the spirit of linking the activity to the transformative purpose of 

ESD. Before leaving the classroom, the kids asked when the next clean-up was and if the teachers and 

facilitators could organize a monthly or seasonal cleaning with them. This could be an indication that the 

activity caused a positive impact on them and that their intention to join future clean-ups increased.  

Friday, November 23rd, 2018 – the second ‘intervention group’ 

The ACARBIO team members arrived at the school at 13.50, waiting for the students to come back from 

their lunch break. A teacher who had joined the activity on Wednesday asked that her class (the 1st grade) 

could join for the beach clean-up again. This was agreed. As on the previous beach clean-up day, the lecture 

on plastic pollution and its effects on marine life was presented from 14:00 to 14:20 with 40 students. 

The students were divided again in 6 groups, and this time, they were only carrying one or two bags, to 

collect all the trash in the same one and divide and categorize it later. They were handed a piece of paper 

with a table to fill-in the number of items collected per category, and they were asked to mention also the 

number of polystyrene pieces they found. 

Table 5: Elements found on the beach of Minori after the beach-clean-up on November 21st and November 23rd 

 

84% of the elements were classified as plastic, followed by 6% other elements (composed of fabrics, cords and 

other un-categorizable items), 3% metals, and 2% glass and cigarette butts. These numbers correspond to what 

was found on 78 Italian beaches, reported in a study by Legambiente, plastic representing 88 percent of the 48.000 

elements that were retrieved during their beach clean-ups. plastic represented 80% (Legambiente, 2018). 
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Once at the beach, the kids were very motivated again, but this time it was harder to make them stay in their 

own area. They went immediately to the area which had more trash (located on the right side of Image 3) 

and the groups started merging with each other. There was an effort to make them stay within their region, 

but maybe because of their older age, they were reluctant to comply.  

Another thing that was observed was that the older girls were very slow and looking disgusted by the trash 

they had to pick up, while the older boys were trying to pick up very large items and shouting out what 

their findings were. In comparison, the younger kids were following the instructions and sticking to their 

groups.  

When the time was over, the teachers had to intervene to make the students go back to the lungomare. The 

groups started counting the items, however, there were two groups, composed by students of the 3rd grade, 

which were not collaborating. One abandoned their bag of trash and walked away to chat among themselves 

on the beach. So, the teacher and the ACARBIO team together approached them and repeated the 

importance of their collaboration in gathering relevant data. The second group submitted information that 

not seemed very accurate, so they were asked to count again piece by piece, noticing that they had not 

counted at all in the first place.  

After all the groups were finished, the bags were left next to the municipal trash bins and returned to the 

classroom. The same exercise as on Wednesday was done, making the students reflect on their findings 

after showing all the data collected on the white board. This time their reflections turned to the amount of 

litter that was still left at the beach, and how it was “never ending”. Also, they seemed to be concerned 

about the small pieces of plastic that were found and the glass bottles they picked up, which were broken 

and could damage the beach visitors. The activity was finalized putting up post-it notes with actions to 

avoid plastic pollution, reminding them the example they can set in their community, and how their actions 

can make a difference.  

To see pictures of the activities please refer to Annex 4 – Images of the beach clean-up activities. 

Post-test survey 

The post-test questionnaire for the students of Minori was administered on Monday 26th of November, at 

02.00 pm. The same method as for the pre-test was followed, where the members of ACARBIO went to 

each classroom to deliver the questionnaires and read the instructions, allowing 15 minutes for the 

questionnaires to be answered. 

3.2.2 Activity in the school of Tramonti 

The administration of the first questionnaire took place on Thursday 22th of November, at 10.15 am. The 

questionnaires were given to the three classes of third grade that agreed to participate in the study. They 

had 15 minutes to respond. Thereafter, two members of ACARBIO presented a lecture on marine pollution 

and its effects on marine life. This lecture was equivalent to the one presented in the school of Minori, 

however, in this case, as there was no beach clean-up, a round of questions and discussion took place after 

the presentation. The activity lasted approximately 30 minutes and ended up with putting up post-it notes 

with possible actions for avoiding plastic pollution, reminding them the example they can set in their 

community, and how their actions can make a difference.  

For the post-test survey, the teachers received the questionnaires on Monday 26th of November to be 

distributed to their students. They also received the instructions on the maximum time the students had for 

answering the questions. These teachers were also present during the activity of Thursday 22nd, therefore 

they were familiar with the procedure. The answers were collected on Tuesday 27th of November. 
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4. Results 

The results of the pre and post-test surveys are presented below in the three categories mentioned in section 

3.1.4: knowledge, awareness and behavioural intentions. These were analysed though a cross-tabulation 

method and the Z value was calculated, to perform test for rejecting the following null hypothesis: 

H0: the differences between the compared results are due to chance 

To be able to reject the null hypothesis, the Z value of the test requires to be higher than 1.96 at a 95% 

confidence level, higher than 2.33 at a 98% confidence level and 2.58 at a 99% confidence level. If any of 

these values are reached, it means that the results are statistically significant and that with that percentage 

of certainty, the differences between the compared results are not caused by chance and be judged to be 

caused by the intervention. 

The results for the pre-test are presented with the following coding:  

M1 = Results of Minori pre-test 

M2 = Results of Minori post-test  

T1 = Results of Tramonti pre-test 

T2 = Results of Tramonti post-test 

For some of the questions the Z-test was not able to reject the null hypothesis. To avoid overloading this 

section with tables of information which show no statistically significant information, the tables with the 

calculations are included as Annexes 8, 9, 10 and 11. 

Below, the results of the three categories of Knowledge, Awareness and Behavioural Intention are 

presented. The results for question number 9, relating to the emotional factor, are presented in Annex 5 - 

Results of question 9. 

 

4.1 Knowledge 
4.1.1 Question 6: Does the trash at the beach causes harm to marine life?  

 

Table 6: Does the trash at the beach causes harm to marine life? – frequency distribution of the answers of students, 

intervention and control group combined 

 Number of students  Percentage of students 

Answer M1 M2 T1 T2 
 

M1 M2 T1 T2 

Yes 46 47 37 38  94% 96% 97% 100% 

No 3 2 1 0  6% 4% 3% 0% 

Total 49 49 38 38  100% 100% 100% 100% 

 

As seen in table 6, over 93% of the students of both groups believe that the trash at the beach causes harm 

to marine animals, implying that they have knowledge about it. 
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4.2.2 Question 6.1: If yes, how? (how does the trash at the beach causes harm to marine 
life?) 
As this was an open question, the results were typed and categorized in 7 items, which can be found in 

table 7. For a further detail of the answers in each category, please refer to Annex 6. 

Table 7: categories of possible negative effects of beach trash on marine life: frequency distribution of the answers 

of students, intervention and control group combined 

 Number of students  Percentage of students 

Category M1 M2 T1 T2 
 

M1 M2 T1 T2 

Kills 10 25 13 17  20% 42% 33% 44% 

Pollution of the ecosystem 15 8 3 3  30% 14% 8% 8% 

Plastic in the ocean 4 1 0 1  8% 2% 0% 3% 

Direct impact on the animal 11 15 11 10  22% 25% 28% 26% 

Food chain 5 3 1 1  10% 5% 3% 3% 

Others 2 2 2 0  4% 3% 5% 0% 

I don't know 3 5 9 7  6% 8% 23% 18% 

Total 50 59 39 39  100% 100% 100% 100% 

 

Q.6.1 Analysis of the response change in the Intervention Group – Minori 

Table 8: Z-test for Minori intragroup comparison - results of question 6.1 

Category M1 M2 

Difference 

(%) 

Standard error 

of the difference 

Confidence 

interval Z-test 

Statistically 

Significant 

Kills 20% 42% 22% 0.211283451 [0.01, 0.44] 2.492851 98% 

Pollution of the 

ecosystem 30% 14% -16% 0.160163 [-0.32, 0] -2.09619 95% 

Plastic in the 

ocean 8% 2% -6% 0.084121 [-0.15, 0.02] -1.56788 - 

Direct impact 

on the animal 22% 25% 3% 0.168277 [-0.13, 0.2] 0.417925 - 

Food chain 10% 5% -5% 0.104112 [-0.15, 0.05] -0.98054 - 

Others 4% 3% -1% 0.074685 [-0.08, 0.07] -0.16883 - 

I don't know 6% 8% 2% 0.102481 [-0.08, 0.13] 0.49365 - 

 

In the pre-test survey, the highest rate of response for the students of Minori was related to “pollution of 

the ecosystem” (30%), however after the intervention, this diminished 16 percentage points, achieving only 

14% of the results. In the post-survey the category “kills” was the one with the large number of responses 

(42%), increasing 20 percentage points from the initial responses. These differences are statistically 

significant; therefore, the null hypothesis can be rejected, meaning that they are not due to chance. So, there 

is a good chance that the lecture and the participation in the beach clean-up may have caused an increase in 

knowledge. 
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Q.6.1 Analysis of the response change in the Control Group - Tramonti 

Table 9: Z-test for Tramonti intragroup comparison - results of question 6.1 

Category 

T1 T2 Difference 

(%) 

Standard 

error of the 

difference 

Confidence 

interval Z-test 

Statistically 

Significant 

Kills 33% 44% 10% 0.217536 [-0.11, 0.32] 0.930949 - 

Pollution of the 

ecosystem 8% 8% 0% 0.119817 [-0.12, 0.12] 0 - 

Plastic in the 

ocean 0% 3% 3% 0.050255 [-0.02, 0.08] 1.006473 - 

Direct impact on 

the animal 28% 26% -3% 0.199362 [-0.23, 0.17] -0.25527 - 

Food chain 3% 3% 0% 0.071072 [-0.07, 0.07] 0 - 

Others 5% 0% -5% 0.070131 [-0.12, 0.02] -1.4327 - 

I don't know 23% 18% -5% 0.181199 [-0.23, 0.13] -0.56082 - 

 

Even though the response towards the category “kills” increased 10 percentage points, there are no 

statistically significant differences present in the responses of the group of Tramonti in the pre- and post-

survey that allow to reject the null hypothesis, which could imply that the lecture had no relevant effect on 

the knowledge of the students.  

Q.6.1 Comparison between the two groups 

Pre-survey 

Table 10: Z-test for pre-test intergroup comparison - results of question 6.1 

Answer M1 T1 
Difference 

(%) 

Standard error 

of the 

difference 

Confidence 

interval 
Z-test 

Statistically 

Significant 

Kills 20% 33% 13% 0.187105 [-0.05, 0.32] 1.425657 - 

Pollution of the 

ecosystem 
30% 8% -22% 0.202071979 [-0.43, -0.02] -2.59957 99% 

Plastic in the 

ocean 
8% 0% -8% 0.075961 [-0.16, 0] -1.80744 

 

Direct impact on 

the animal 
22% 28% 6% 0.184184 [-0.12, 0.25] 0.673309 - 

Food chain 10% 3% -7% 0.097884 [-0.17, 0.02] -1.38813 - 

Others 4% 5% 1% 0.089044 [-0.08, 0.1] 0.254895 - 

I don't know 6% 23% 17% 0.177512 [-0.01, 0.35] 2.340378 98% 

 

When observing the results of the pre-survey and comparing the results obtained by each category in both 

groups, there are two categories with significant differences. The first one, is “pollution of the ecosystem”, 

where the students of Minori had a higher response rate, with 30% of the answers, versus only 8% among 

the students of Tramonti. This could imply that the latter group did not know about the threat that beach 
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litter causes to the marine ecosystem. The second one, is the category “I don’t know”, where 23% of the 

Tramonti students do not have knowledge about the harm that trash has on marine life, in comparison to 

only 6% of the Minori group. These results show that there is no initial equivalence between both groups 

regarding this question.  

Post-survey 

Table 11: Z-test for post-test intergroup comparison - results of question 6.1 

Answer M2 T2 

Difference 

(%) 

Standard error of 

the difference 

Confidence 

interval  Z-test 

Statistically 

Significant 

Kills 42% 44% 1% 0.240424 [-0.23, 0.25] 0.11915 - 

Pollution of the 

ecosystem 14% 8% -6% 0.145083 [-0.2, 0.09] -0.9006 - 

Plastic in the ocean 2% 3% 1% 0.071504 [-0.06, 0.08] 0.297875 - 

Direct impact on the 

animal 25% 26% 0% 0.211767 [-0.21, 0.21] 0.024154 - 

Food chain 5% 3% -3% 0.089785 [-0.11, 0.06] -0.61729 - 

Others 3% 0% -3% 0.055279 [-0.09, 0.02] -1.16171 - 

I don't know 8% 18% 9% 0.167963 [-0.07, 0.26] 1.400462 - 

Comparing the results of both groups in the post-survey, the differences found in the pre-survey are no 

longer present. In the case of the category ‘pollution of the ecosystem’ the responses of the group of 

Tramonti stayed the same, on 8%, however, the students of Minori shifted from a 30% to a 14%, change 

that was caused by their participation on the beach clean-up, as observed in table 8.  

Regarding the second category ‘I don’t know’, the results of the students of Minori increased two 

percentage points, from 6% to 8%, and the students of Tramonti diminished from 23% to 18%, causing the 

reduction of the initial difference of 17% in the pre-test to 9% in the post-test. However, as non-of these 

differences have statistical significance (as observed in the comparison within each groups), this cannot be 

attributed to anything else but chance. 

4.2.3 Question 14: Can you write an effect of plastic pollution in the ocean?  

As this was an open question, the results were typed and categorized in 8 items, which can be found in table 

12. For a further detail of the answers in each category, please refer to Annex 7.  

Table 12: categories of the effects of plastic pollution in the ocean: frequency distribution of the answers of 

students, intervention and control group combined 

 Number of mentions  Percentage of students 

Category M1 M2 T1 T2 
 

M1 M2 T1 T2 

Kills 16 16 19 16  33% 29% 44% 42% 

Pollution of the ecosystem 4 5 4 2  8% 9% 9% 5% 

Plastic in the ocean 9 10 2 1  18% 18% 5% 3% 

Affects marine life 7 10 9 4  14% 18% 21% 11% 

Food chain 4 7 3 9  8% 13% 7% 24% 

Others 0 2 0 0  0% 4% 0% 0% 

I don't know 9 6 6 6  18% 11% 14% 16% 
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Total 49 56 43 38  100% 100% 100% 100% 

 

As can be observed above, the category which was mentioned by most students was “kills” for both Minori 

and Tramonti in both surveys, and it matches with the results found in question 6.1, which show that the 

category “kills” was selected by 42% and 44% of the post-test samples of Minori and Tramonti, 

respectively.  

4.2 Awareness 
4.2.1 Question 3: Have you found trash on the beach when visiting it? 

 

Table 13: Have you found trash on the beach?: frequency distribution of the answers of students, intervention and 

control group combined 

 Number of students  Percentage of students 

Answer M1 M2 T1 T2 
 

M1 M2 T1 T2 

Yes 47 49 38 38  96% 100% 100% 100% 

No 2 0 0 0  4% 0% 0% 0% 

Total 49 49 38 38  100% 100% 100% 100% 

 

As it can be observed in table 13, all students responded “yes”, and, therefore, it could be said that they are 

aware that there is trash on the beach. However, it must be pointed out that the question does not include a 

specific moment when this trash was seen, therefore its results cannot be used to infer that the students have 

seen trash recently, or every time they visit the beach.  

4.2.2 Question 4: According to you, what is the most common trash element present at 
the beach?  

This question aimed to measure the student awareness towards what kind of trash can be found at the beach. 

They had to choose only one element, and the responses that included more than one were deleted from 

these results.  

Table 14: Categories of the most common element found at the beach: frequency distribution of the answers of 

students, intervention and control group combined 

 Number of students  Percentage of students 

Answer M1 M2 T1 T2 
 

M1 M2 T1 T2 

Paper / Carton 2 0 0 0  4% 0% 0% 0% 

Glass 1 1 1 0  2% 2% 3% 0% 

Plastic 12 38 17 17  24% 81% 55% 47% 

Metal 0 0 0 0  0% 0% 0% 0% 

Cigarette butts 34 8 13 19  69% 17% 42% 53% 

Total 49 47 31 36  100% 100% 100% 100% 
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Q4 Analysis of the response change in the Intervention Group – Minori 

Table 15: Z-test for Minori intragroup comparison - results of question 4 

Answer M1 M2 

Difference 

(%) 

Standard error 

of the 

difference 

Confidence 

interval Z-test 

Statistically 

Significant 

Paper / Carton 4% 0% -4% 0.055975157 [-0.1, 0.02] -1.39971 - 

Glass 2% 2% 0% 0.057153182 [-0.06, 0.06] 0.029781 - 

Plastic 24% 81% 56% 0.216707 [0.35, 0.78] 5.525854 99% 

Metal 0% 0% 0% 0 [0, 0] - - 

Cigarette butts 69% 17% -52% 0.221098 [-0.74, -0.30] -5.17028 99% 

 

The initial responses of the group of Minori show that the most common element present at the beach were 

cigarette butts (69%), followed by Plastic (24%), paper/carton (4%) and glass (2%). After the beach clean-

up, this result shifted being plastic the front runner with 81% of the responses, followed by cigarette butts 

with 17%, and glass with 2%. A graphic representation of the results can be observed in the figure number 

3.  

  

Figure 3: first responses of the group of Minori to answer 4 – according to you, what is the most common trash 

element present at the beach? 

 

These differences reject the null hypothesis, meaning that the change was not due to chance, and in fact, 

the perception of the students can be matched to the most common element found during the beach clean-

up, which was plastic (refer to table 5).  
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Q4 Analysis of the response change in the Control Group – Tramonti  

Table 16: Z-test for Tramonti intragroup comparison - results of question 4 

Answer 

T1 T2 Difference 

(%) 

Standard 

error of the 

difference 

Confidence 

interval Z-test 

Statistically 

Significant 

Paper / Carton 0% 0% 0% - - - - 

Glass 3% 0% -3% 0.056931 [-0.09, 0.02] -1.08576 - 

Plastic 55% 47% -8% 0.227131 [-0.3, 0.15] -0.62177 - 

Metal 0% 0% 0% - - - - 

Cigarette butts 42% 53% 11% 0.226178 [-0.12, 0.33] 0.885894 - 

 

The initial responses from the students of Tramonti, showed that the most common element was plastic, 

with a 55%, followed by cigarette butts with a 42%. In the post-survey, the numbers slightly changed, 

leaving cigarettes in the first place with 53%, and plastic with 47% of the responses. However, these 

differences are not statistically relevant enough to be able to reject the null hypothesis, and the change could 

be attributed to chance. 

Q4 Comparison between the two groups 

Pre-test 

Table 17: Z-test for pre-test intergroup comparison - results of question 4 

Answer M1 T1 Difference (%) 

Standard error 

of the difference Confidence interval Z-test 

Statistically 

Significant 

Paper / Carton 4% 0% -4% 0.055975 [-0.1, 0.02] -1.13919 - 

Glass 2% 3% 1% 0.074815 [-0.06, 0.09] 0.330732 - 

Plastic 24% 55% 30% 0.283433131 [0.02, 0.59] 2.750952 99% 

Metal 0% 0% 0% - - - - 

Cigarette butts 69% 42% -27% 0.260527954 [-0.54, -0.01] -2.42994 98% 

 

The results show an initial difference in the perceptions of both groups. Sixty-nine percent of the students 

of Minori think that cigarette butts are the most common element, in comparison to 42% of the sample of 

Tramonti. Plastic shows up as the most frequent element according to 55% of the Tramonti students vs 24% 

of the Minori students. As the differences are statistically significant, the null hypothesis is rejected, 

meaning that the responses of both groups are different, and therefore the groups are initially not equivalent.  

Post-test  

Table 18: Z-test for post-test intergroup comparison - results of question 4 

Answer M2 T2 

Difference 

(%) 

Standard error of 

the difference 

Confidence 

interval  Z-test 

Statistically 

Significant 

Paper / Carton 0% 0% 0% - - - - 

Glass 2% 0% -2% 0.041701361 [-0.06, 0.02] -0.88051 - 
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Plastic 81% 47% -34% 0.263774092 [-0.6, -0.07] -3.21137 99% 

Metal 0% 0% 0% - - - - 

Cigarette butts 17% 53% 36% 0.260034457 [0.1, 0.62] 3.446024 99% 

 

After the intervention, the group of Minori responded that plastic is the most common element (81%), vs 

47% of the students of Tramonti. The difference of 34% is statistically significant, with a confidence level 

of 99%. The same applies to the difference in the response towards the element cigarette butts. It means 

that the null hypothesis can be rejected and the differences between the groups are caused by participating 

in the beach clean-up. 

 

4.2.3 Question 5: According to you, where does the trash comes from? 

As the students could choose more than one answer to this question, the total number of responses obtained 

are higher than the sample size. The results can be observed on the table number 19 below: 

Table 19: Categories of source of trash: frequency distribution of the answers of students, intervention and control 

group combined 

 Number of responses  Percentage of students 

Answer M1 M2 T1 T2 
 

M1 M2 T1 T2 

Fishermen 16 23 2 10  17% 21% 3% 12% 

Visitors 30 28 24 23  31% 26% 34% 27% 

Ships 19 23 17 18  20% 21% 24% 21% 

Agriculture 3 2 1 1  3% 2% 1% 1% 

Rivers 22 21 23 30  23% 20% 32% 35% 

Others 6 10 4 3  6% 9% 6% 4% 

Total 96 107 71 85  100% 100% 100% 100% 

 

An illustrative representation of the results can be found in figure 4. In the case of Minori, the source that 

had the highest response was “visitors” with 31% and 26% in the pre and post-tests, respectively. This was 

also the case for the pre-test responses of the group of Tramonti, indicating that 34% of the trash on the 

beach comes from the visitors. However, this number went down to 27% in the post-test, leaving rivers in 

the first place with 35%.  

Regarding the differences between the groups, the highest percentage differences are found in the categories 

“Fishermen” and “Rivers”. For ‘Fishermen’, the responses of Minori were 14 and 9 percentage points 

higher than the ones of Tramonti, in the pre and post-test respectively. For ‘rivers’, the latter group 

responses are 9 and 15 percentual points higher than the ones of Minori, making these differences 

statistically significant (see Annex 8). This implies that both groups have different perceptions about the 

role of fishermen and rivers towards polluting the beach. In the case of Minori, they consider fishermen as 

the second source of pollution, but in the case of Tramonti, they come in fourth place. 
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Figure 4: Comparative figure of the answers related to the source of pollution - pre and post survey results of both 

groups 

 

4.2.4 Question 8: How clean is the beach you often go to? 
 

Table 20: Score given to the cleanness of the beach – frequency distribution of the answers of students, intervention 

and control group combined 

 Frequency (Number of students) 

Score M1 M2 T1 T2 

1 0 1 0 0 

2 3 0 0 1 

3 2 4 1 2 

4 4 7 4 0 

5 15 17 5 3 

6 12 9 9 8 

7 5 5 14 14 

8 7 5 4 6 

9 1 1 1 4 

10 0 0 0 0 

Total responses 49 49 38 38 

Average score 5.61 5.39 6.24 6.66 

 

In table 20 it can be observed that the average score given by the students of Minori differs from the ones 

of the control group of Tramonti, being it a 11% and a 23% lower in the pre and post-test respectively.  
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Comparing the results within each group, the average grade given by the students of Minori in the post test 

was 4% lower than the pre survey; in the Tramonti group the grade went up a 6.7%. 

These results tend to form a normal distribution curve, as it can be appreciated in figure 5. The curves of 

the control group show a tendency to a higher average grade, in comparison to the ones of Minori. However, 

the differences are not relevant enough to be able to reject the null hypothesis (see Annex 9), therefore the 

different average scores could be due to chance. 

 

 
Figure 5: Responses of the group of Minori and Tramonti to question 8 “how clean is your beach?” 

4.3 Behavioural intentions 
4.3.1 Question 3.1: If yes, did you pick up the trash and put it in the garbage bin? (If you 
found trash at the beach) 

 

Table 21: Self-reported behaviour towards picking up the trash that is lying in the sand - frequency distribution of 

the answers of students, intervention and control group combined 

 Number of students  Percentage of students 

Answer M1 M2 T1 T2 
 

M1 M2 T1 T2 

Always 3 10 1 2  6% 20% 3% 5% 

Sometimes 37 34 21 24  76% 69% 55% 63% 

Never 7 4 16 12  14% 8% 42% 32% 

No response 2 1 0 0  4% 2% 0% 0% 

Total 49 49 38 38  100% 100% 100% 100% 

As it can be observed in table 21, the higher concentration of responses for both groups are in the answer 

“sometimes”, with 76% and 55% in the pre-test and 69% and 63% in the post-test for Minori and Tramonti, 

respectively. 

Q3.1 Analysis of the response change of the Intervention Group – Minori 
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Table 22: Z-test for Minori intragroup comparison - results of question 3.1 

Answer 

M1 M2 Difference 

(%) 

Standard error 

of the 

difference Confidence interval Z-test 

Statistically 

Significant 

Always 6% 20% 14% 0.13 [0.01, 0.27] 2.084635 95% 

Sometimes 76% 69% -6% 0.18 [-0.24, 0.12] -0.6783 - 

Never 14% 8% -6% 0.13 [-0.19, 0.07] -0.96002 - 

No response 4% 2% -2% 0.07 [-0.09, 0.05] -0.5864 - 

 

After the intervention, 20% of the students of Minori answered that they “always” pick up the trash when 

they see it at the beach, in comparison with 6% found in the pre-test survey. The difference of 14% is 

statistically significant at a 95% of confidence level; this could imply that after participating in the beach 

clean-up, the intention of the students of Minori to pick up trash at the beach increased.  

Q3.1 Analysis of the response change of the Control Group – Tramonti 

Table 23: Z-test for Tramonti intragroup comparison - results of question 3.1 

Answer 
T1 T2 

Difference 

(%) 

Standard error of 

the difference Confidence interval Z-test 

Statistically 

Significant 

Always 3% 5% 3% 0.088527 [-0.06, 0.11] 0.589094 - 

Sometimes 55% 63% 8% 0.223219 [-0.14, 0.3] 0.70023 - 

Never 42% 32% -11% 0.218498 [-0.32, 0.11] -0.95119 - 

After the intervention, the major difference in the answers of the students of Tramonti was in the answer 

“Never”, which decreased from 42% to 32% of the sample. However, this difference is not statistically 

significant, and therefore the null hypothesis cannot be rejected, meaning that the control group response 

differences might be caused by chance, and that the lecture did not influence their responses. 

Q.3.1 Comparison between the two groups 

Pre-test 

Table 24: Z-test for pre-test intergroup comparison - results of question 3.1 

Answer M1 T1 

Difference 

(%) 

Standard error of 

the difference Confidence interval  Z-test 

Statistically 

Significant 

Always 6% 3% -3% 0.085206344 [-0.12, 0.05] -0.77111 - 

Sometimes 76% 55% -20% 0.201165753 [-0.4, 0.00] -1.987 95% 

Never 14% 42% 28% 0.246249 [0.03, 0.52] 2.918406 99% 

No response 4% 0% -4% 0.055975 [-0.1, 0.02] -1.25997 - 

 

In the results show that the groups of Minori and Tramonti are significantly different regarding their answers 

towards the question in the pre-survey. Forty-two percent of the Tramonti students answered that they 

would “never” pick up trash, if they see it at the beach, in comparison to 14% of the Minori students. These 

results reject the null hypothesis that both groups are initially the same.  
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Post-test 

Table 25: Z-test for post-test intergroup comparison - results of question 3.1 

Answer M2 T2 

Difference 

(%) 

Standard error of 

the difference 

Confidence 

interval  Z-test 

Statistically 

Significant 

Always 20% 5% -15% 0.13482 [-0.29, -0.02] -2.03188 95% 

Sometimes 69% 63% -6% 0.202874 [-0.27, 0.14] -0.61139 - 

Never 8% 32% 23% 0.22160343 [0.01, 0.46] 2.796193 99% 

No response 2% 0% -2% 0.039999 [-0.06, 0.02] -0.88574 - 

 

The Minori and Tramonti groups differ in the post-survey responses, as 20% of the students of Minori 

would “always” pick up trash if they saw it and only 8% would leave it there, compared to 5% and 32% of 

the students of Tramonti, respectively. These results reject the null hypothesis. 

4.4.2 Question 10: If you are at the beach and you have trash you produced; do you leave 
it there? 

 

Table 26: Self-reported behaviour towards leaving the trash that they produced at the beach - frequency distribution 

of the answers of students, intervention and control group combined 

 Number of students  Percentage of students 

 M1 M2 T1 T2 
 

M1 M2 T1 T2 

No, I always put it in the garbage bin 33 33 28 27  67% 67% 74% 71% 

Sometimes I put it in the garbage bin 13 14 7 7  27% 29% 18% 18% 

Yes, I leave it there 3 2 3 4  6% 4% 8% 11% 

Total 49 49 38 38  100% 100% 100% 100% 

67% of the sample of Minori, in both pre and post-surveys, answered that they would always put their own 

trash in the garbage bin. In the case of Tramonti, these numbers are slightly higher corresponding to 74 and 

71%. However, all the differences of these results – between both groups and pre-post surveys - are not 

statistically significant (see Annex 10) therefore, there is no rejection of the null hypothesis, meaning that 

the minor differences in the responses can be caused by chance. 

4.4.3 Question 11: Would you participate in a beach clean-up if you had the chance? 
 
Table 27: Self-reported behaviour towards participating in a beach clean-up - frequency distribution of the answers 

of students, intervention and control group combined 

 
Number of students 

 
Percentage of students 

Answer / Code M1 M2 T1 T2 
 

M1 M2 T1 T2 

Yes 24 36 14 16 
 

49% 73% 37% 42% 

Maybe 22 9 18 14 
 

45% 18% 47% 37% 

No 3 4 6 8 
 

6% 8% 16% 21% 

Total 49 49 38 38 
 

100% 100% 100% 100% 
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Q11 Analysis of the response change of the Intervention Group - Minori 

The null hypothesis assumes that the intervention does not modify the willingness to participate in a beach 

clean-up. 

Table 28: Z-test for Minori intragroup comparison - results of question 11 

Answer 

M1 M2 Difference 

(%) 

Standard error 

of the 

difference Confidence interval Z-test 

Confidence 

level 

Yes 49% 73% 24% 0.22395 [0.02, 0.47] 2.487865 98% 

Maybe 45% 18% -27% 0.23436 [-0.5, -0.03] -3.85234 99% 

No 6% 8% 2% 0.102954 [-0.08, 0.12] 0.408248 - 

 

After the intervention, 73% of the students of Minori answered that they would participate in a beach clean-

up if they had the chance, compared to the 49% found in the pre-test survey. The difference of 24% is 

statistically significant at a 98% of confidence level, therefore the H0 can be rejected. This rise can be 

explained by the shift of the students which answered “maybe” in the pre-survey. A graphic representation 

of the results can be found in figure 6. 

WOULD YOU PARTICIPATE IN A BEACH CLEAN-UP IF YOU HAD THE CHANCE? 

 

Figure 6: Responses of the students of Minori to question 11 

 

Q11 Analysis of the response change of the Control Group - Tramonti 

Table 29:Z-test for Tramonti intragroup comparison - results of question 11 

Answer T1 T2 
Difference 

(%) 

Standard error of 

the difference 
Confidence interval Z-test 

Confidence 

level 

Yes 37% 42% 5% 0.222412 [-0.17, 0.28] 0.46935 - 

Maybe 47% 37% -11% 0.223701 [-0.33, 0.12] -1.77951 - 

No 16% 21% 5% 0.17624 [-0.12, 0.23] 0.672593 - 
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After the intervention, 42% of the students of Tramonti said that they would participate in a beach clean-

up if they had the chance, in comparison with 37% of the pre-survey. This difference of 5% is not 

statistically significant, and it could be the result of the standard error of the sample. Therefore, H0 cannot 

be rejected, meaning that it appears that the control group did not relevantly change its willingness to engage 

in a beach clean-up after the lecture. 

Q11 Comparison between the two groups 

Pre-test 

Table 30: Z-test for pre-test intergroup comparison - results of question 11 

Answer 

M1 T1 

Difference 

Standard 

error of the 

difference Confidence interval Z-test 

Confidence 

level 

Yes 49% 37% -12% 0.210137 [-0.33, 0.09] -1.23302 - 

Maybe 45% 47% 2% 0.213736 [-0.19, 0.24] 0.35872 - 

No 6% 16% 10% 0.135663 [-0.04, 0.23] 1.933808 - 

 

Even though the response of both groups before the intervention are not the same, H0 cannot be rejected, 

therefore the difference between both groups is due to chance.  

Post-test 

The null hypothesis assumes that the intervention does not causes difference between the control group and 

the intervention group 

Table 31: Z-test for post-test intergroup comparison - results of question 11 

Answer 

M2 T2 

Difference 

Standard error 

of the 

difference 

Confidence 

interval Z-test 

Confidence 

level 

Yes 73% 42% -31% 0.265811528 [-0.58, -0.05] -2.95901 99% 

Maybe 18% 37% 18% 0.190152225 [-0.01, 0.37] 1.938092 - 

No 8% 21% 13% 0.152498246 [-0.02, 0.28] 1.729258 - 

 

In the group of Minori, 73% of the sample answered that they would participate in a beach clean-up if they 

had the change, in comparison to 42% of the sample of Tramonti. The difference of 31% is statistically 

significant at a 99% confidence level, therefore the null hypothesis can be rejected, meaning that 

participating in a beach clean-up could increase the willingness to participate in another one.  

 

4.4.4 Question 12: Do you recycle?  
 

Table 32: Self-reported behaviour towards recycling - frequency distribution of the answers of students, 

intervention and control group combined 

 Number of students  Percentage of students 
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Answer M1 M2 T1 T2 
 

M1 M2 T1 T2 

Yes 31 30 25 29  63% 61% 66% 76% 

Sometimes 15 13 9 6  31% 27% 24% 16% 

No 3 6 4 3  6% 12% 11% 8% 

Total 49 49 38 38  100% 100% 100% 100% 

 

As observed in table 32, 63% of the sample of Minori, in the pre survey, answered that they recycle, which 

is only 3 percentual points away from the responses of the group of Tramonti (66%). In the post-survey, 

the students of the latter group had a 15% increase, and now 76% of the sample mentioned that they recycle, 

in comparison to 61% of the students of Minori. Considering the number of responses towards the answer 

“no”, after the intervention, the students of Minori shifted from 6% towards 12%, while the students of 

Tramonti decreased the number from 11% to 8%.  

However, all the differences of these results – between both groups and pre-post surveys - are not 

statistically significative (see Annex 11), therefore, there is no rejection of the null hypothesis, meaning 

that the differences can be caused by chance. 

5. Interpretation of the results 

Figure 7: Summary of the findings  

Knowledge:  

 Participating in the beach clean-up increased the knowledge of students towards the fact that 

trash at the beach kills marine life 

o Students of Tramonti knew less than the students of Minori about the effect that plastic pollution 

has on marine life 

Awareness: 

 Participating in the beach clean-up increased the awareness of students towards the trash that 

is present at the beach 

o The location of the school could influence the perception of where the trash comes from, rivers 

in case of Tramonti, and fishermen in the case of Minori 

Behavioural intentions: 

 Participating in the beach clean-up increased the willingness of students to participate in 

another beach clean-up in in the future 

 Participating in the beach clean-up increased the intention to pick up trash that is lying in the 

sand 

o Students are more likely to take their own trash to the garbage bin rather than the trash 

produced by someone else 

o Students of Minori are more willing to pick up trash on the beach than the students of Tramonti 

o There is high willingness to recycle in both group 
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5.1 Results on Knowledge 

As presented in figure 2, what can be inferred from the results is that the intervention caused a change in 

the knowledge of the students of Minori, as the category “kills” increased 22 percentage points when asking 

how did trash at the beach affect marine animals (Q.6.1). Moreover, when comparing the results of 

questions 6.1 and number 14 - can you write an effect of plastic pollution in the ocean -, both have the 

category “kills” in the first place for the control and intervention group. This could indicate that the students 

know that there are marine animals who die due to trash or plastic in the ocean. 

However, the results of the answers given by the students in this category were not easy to interpret. Even 

though almost everyone mentioned that they knew the negative impact of trash at the beach for marine 

animals (Q6), when asking them “how?” (Q.6.1), several of them did not know the answer to this question, 

especially in the case of the pre-test of Tramonti (18%). Additionally, in their response to the open question 

6.1 - how does the trash at the beach causes harm to marine life – and number 14 - can you write an effect 

of plastic pollution in the ocean -, in the pre-test and post-test for both groups, some students only mentioned 

“pollutes”, “plastic” or “people don’t pick it up”, but did not elaborate on a precise effect. This could 

indicate that the questions were not correctly formulated or that they were too open, so the students did not 

know exactly what to respond. It could also imply that the students did not put much thought about what 

happens to marine life when there is trash in their environment, and therefore, could not give a concrete 

answer.  

Having open questions poses challenge in coding and categorizing the answers, especially when the 

students are young, and who might not have the tools to write a coherent response. But at the same time, it 

gives an idea on what is on top-of-mind of the participants of the study. 

5.2 Results on Awareness  

What can be inferred from the results, as shown in figure 2, is that the students in Minori were more aware 

of the trash that is present at the beach after the intervention, as their response shifted to what was found 

and seen in the sand, in comparison with the control group, which showed no significant change in their 

response.  

After participating in the beach clean/up, the Minori students’ response towards plastic being the most 

common element increased 56 percentage points. This clearly appears to be in accordance with the results 

that were found during the actual beach clean-up2, which showed that 80% of the trash elements collected 

were made of this material. However, these results could have been influenced by the fact that the number 

of elements collected by all groups were summarized in a table on the white board. Then, even if some of 

the students while at the beach picked up higher quantities of the other elements, they could have felt peer 

pressure to respond ‘plastic’ as they knew that was the most common element found by the group. 

In the pre-test survey cigarette butts were the predominant response, with almost 70% of the sample, but 

after the clean-up, this element only composed 17% of the responses. The initial high response towards the 

element “cigarette butt” could be caused because it is very visible when visiting the beach in the summer, 

indicating that the responses to this answer could change depending on the season (Kungskulniti, et al., 

2018). It could also be explained because the beach of Minori, every summer, hosts an environmental 

awareness project called “Make it Blue”, where volunteers from Europe clean the beach, organize 

environmental workshop with kids and do artistic interventions with the trash that is found in the clean-ups, 

giving special relevance to cigarette butts (ACARBIO, 2018). If the participants of this study would have 

visited this beach during summer, they could have seen these interventions or even participated in some of 

the workshops. This could explain their initial perception that cigarettes are a common element in the sand. 

                                                      

2 See table 5 
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It is also important to mention that the responses from the intervention and control group in the pre-survey 

are different, as the group of Minori thinks cigarettes are the most common element, and Tramonti, plastic. 

This difference could be explained by external factors, such as the frequency of visiting the beach, the 

amount of time they spend there every summer or the beaches they go to, as the students of Tramonti said 

they go to the beach of Maiori, which is located 1 kilometre away from Minori3. This latter factor could be 

the most influential one, as the Minori beach has an awareness program every summer, which could 

influence the responses of the intervention group. In the case of the students of Tramonti, their responses 

could refer to what they remember seeing when they visited the beach of Maiori, or just a common 

perception of plastic being a common pollutant. 

These external factors, in addition to the location of the school, could also have influenced the responses to 

question 5 “where does the trash comes from?”. In the case of Tramonti, the highest responses are found in 

the answer “river”, and as can be seen in the image 2, the town is between the mountains near a basin. 

During the lecture, the students remarked that there were illegal dumps around the river. This, therefore, 

could influence their perception of the main source of trash to the beach. Another example is the difference 

that exists between both groups in the responses to “fishermen”, where the Minori scores are higher, which 

might be related to be living in a beach town and having a higher connection to the fishermen. 

When observing the results of question number 8. “how clean is the beach you often go to”, even though 

the comparison of the average score of both groups are different, these are not statistically significant and 

relevant conclusions cannot be made of them. Nevertheless, it is of interest to observe that the average score 

given by the students of Minori is lower in both cases, meaning that they could be more aware about the 

pollution at the beach.  

5.3 Results on behavioural intentions 

When considering the student’s behavioural intentions, the variation in the answer 3.1 “if you see trash at 

the beach, do you pick it up?” can give a hint of a possible change after the intervention occurred. In the 

case of the students of Minori, even though the answer “sometimes” still was selected by almost 70% of 

the sample, it is relevant to mention that the response towards “always” increased 14 percentual points, 

reaching 20% of the sample - leaving the answer “never” with only 8% of the responses. 

It is necessary to remark that the Minori group might be initially have been more willing to pick up the 

trash that is lying in the sand, in comparison to the group of Tramonti. As can be observed, one third of the 

latter group of students said that they would “never” pick up the trash in the pre and post survey, causing a 

relevant difference between both groups. This could be because the students of Minori could feel more 

responsible towards cleaning the beach, as it is their hometown, or feel a stronger connection to it. 

The previous responses could also be influenced by how the question was formulated, and who is the one 

responsible of producing the trash. When observing the results from question 10 “if you are at the beach 

and you have trash you produced, do you leave it there?”, over 65% of the responses of both groups, in the 

pre and post survey, were “I would put it in the garbage bin”, indicating that they are more likely to take 

the trash that it is produced by them, than by someone else. The comparison can be seen on figure 8. 

                                                      

3 From own experience of the author of this thesis, the beach of Maiori is also polluted, as it can be observed on the pictures in Annex 12. 
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Figure 8: Graphic comparison of the results of questions 10 and 11 

Rather than picking up someone else’s trash, the results indicate that the participants are more willing to 

take their own trash to the garbage bin, implying that they could feel more responsible towards not leaving 

the trash in the sand, touching upon the ‘sense of responsibility’, mentioned in the background section. This 

could imply, that they could have a pro-environmental behaviour when they have the choice of avoiding 

direct harm to the environment and be responsible for their own actions.  

Regarding the recycling behavioural intentions, there were no significant changes in the post survey, and it 

must be remarked that the self-report made by the students, indicate that over 60% of them always recycle. 

It is relevant to mention that Italy has one of the highest recycling rates in the world (49.7%) (EEB & 

Eunomia, 2017), and therefore general cultural and social factors could influence this type of behaviour.  

Finally, the intervention is very likely to have had an impact in the willingness to participate in a beach 

clean-up in the future, as seen in the results of question 11. When comparing both groups, the answers of 

the pre-survey show no significant difference between them. Therefore, it could be inferred that both groups 

were ‘equivalent’ before the intervention. After this, in the post-survey, the difference in the answer “yes” 

becomes statistically significant, increasing from 49 to 73 percent in the students of Minori. This appears 

to show that the intervention had a relevant impact on them, as they are willing to participate again in a 

beach clean-up, once they have been part of one. In the case of the students of Tramonti, there is no 

statistically significant change, meaning that the lecture did not influence their intention to participate in a 

beach clean-up. 

This is in concordance to what authors Eastman et.al., found in their study in the beaches of Chile (2014), 

where school children, after analysing marine litter from the beach, expressed a high interest in engaging 

in environmental activities.  
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5.4 Discussion of the findings  

As shown in figure 2, at the end of chapter 4, the intervention in the group of Minori appears to have had 

some impact. It increased the knowledge about the effects of trash on marine life, awareness of the elements 

present at the beach, willingness to participate in beach clean-ups, and the intention of picking up trash 

from the sand. The main factors that influenced these results have been discussed in the previous sections, 

but in addition to this, it is relevant to explain other ones that might have had an un-predictable effect on 

the responses: 

Characteristics of the school: As mentioned in the design of the research, the groups were not fully 

equivalent. Therefore, their different characteristics could have influenced the results obtained.  

o Location of the schools and its distance from the beach: This could be a decisive factor in the 

relevance that each group of students gives to performing a beach clean-up or picking up trash. 

This could influence the high score the answer “never” got among the Tramonti students, when 

they were asked if they would pick up trash that is lying on the sand.  

o Culture and societal norms: Because the Minori students are living closer to the beach, their society 

and norms could create a greater sense of responsibility towards protecting the beach, as it is their 

own place. This could also be connected to the high score on their willingness to participate in the 

beach clean-up. This idea, nevertheless, is somehow contradictory to the results found in question 

number 9 (see Annex 5), where the students had to indicate on a scale from 1 to 10 how important 

the cleanness of the beach is to them. The students of Tramonti gave a higher score (on average) 

than the students of Minori, yet, they were less willing, in comparison, to participate in a beach 

clean-up in the future. This could imply a gap between their concern towards beach pollution and 

their initiative to do something about it. This could be a case of a “knowledge action gap”: they 

consider the cleanness of the beach something relevant, but they are not willing to act upon it.  

o Age of the participants: The average age of both groups is not the same. The average age of the 

students of Minori is lower than the one of Tramonti. This could imply different results if the latter 

group would have participated in the beach clean-up. However, this is left for future research to 

determine. 

Lecture presentation: the way the lecture was presented in both schools could have influenced the groups 

in different ways. Even though the slides of the presentation and the people who presented were the same, 

in the case of the students of Tramonti, there was a round of questions and discussions immediately after 

the lecture. For the students of Minori, the Q&A session took place after performing the beach clean-up. 

Despite the lecture itself being identical, the differential set-up and the different kinds of questions it 

engendered, could have given more or diverse information to each group, and this could have had a 

differential influence on their responses. However, considering a hypothetical scenario of a quasi-

experiment where there are two groups which receive the same treatment, both groups can react differently 

to it, or ask several questions, which unpredictably may change the results of the study. 

Space for reflecting and active learning: After the beach clean-up was over, the students had space to reflect 

and learn from what they had found on the beach, which is one of the aims of ESD. The fact that they asked 

to do another beach clean-up in the future could indicate that they were engaged in the activity and they 

could feel that their actions made a difference: becoming pro-active and possibly changing their behaviour 

in the future. Because this was a single moment and not a longitudinal study, this a possible long-term effect 

could not be dete3rmined.  

Spill-over effect: The results can be subjected to the spill-over effect mentioned in the chapter related to 

the design of the research. For example, the willingness of the students to participate in another beach clean-

up might have increased due to the excitement of the moment; if measured in the future, their willingness 

to join in this type of activity could have declined. An ideal design would imply the measurement of the 
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groups over time, after some months, to be able to determine if the effects of the intervention were only due 

to the excitement of the moment or if it had a lasting impact on the behaviour of the students. 

Seasonal effect: Another factor that can influence the results, is the season in which the research was 

conducted. As mentioned in the ‘awareness’ results of awareness, the litter present on the beach can be 

highly dependent on the season. This may pose a barrier towards understanding what trash is present at the 

beach all year round. If most people visit the beach only during summer, they might not be aware of the 

diverse elements that can be found in the sand throughout the year. This could lead to campaigns against 

beach litter that would focus on only one element, for example cigarette butts, deviating the attention of 

other debris such as polystyrene that could be also important to tackle. 

Time between samples: the timing for the implementation of the questionnaires was different for both 

groups, and therefore could have had an implication on the responses towards the questions, mainly the 

open ones. The students of Tramonti had 5 days between the lecture and the questionnaire, the first group 

of Minori had 5 days and the second one 3 days in between the beach clean-up and the post-test survey. As 

the lecture included information on the harm that plastic pollution causes to marine life, the students which 

had less time between the activity and the questionnaire could have had the information on top of their 

minds, and fresher in comparison to the other groups.  

Connectedness to nature: this factor, which is relevant to pro-environmental behaviour, implies the degree 

to which the students feel a connection towards the beach and marine life. The design of this research was 

too limited to measure the connection to nature of the students, which can have a great influence in PEB. 

As discussed in the background section, emotions play a role in increasing the awareness of humans towards 

sustainability problems, and this factor could have purposed an influence on the responses of both groups. 

The students of Minori live on a beach-town, and therefore have higher chances of being at the beach in a 

different time than the summer. They are exposed to different external factors and the environment when 

they go out of the school, which can trigger emotions and a sense of responsibility towards taking care of 

their hometown. In this study, the intervention was on their own beach, which could have increased their 

connection to it even more. On the contrary, it could happen that the students of Tramonti, as they are 

surrounded by mountains, have a higher connection to them rather than the beach, and even if they had 

performed the beach clean-up, there might not be a change in the studied factors. 

Previous environmental activities and implementation of ESD programs in the schools: The limited time to 

perform this research did not gave space to investigate whether the schools have been actively part of ESD 

programs in the past or were actively pursuing ESD at the moment of the research. What was observed 

when visiting both schools was that the classrooms had posters with recycling instructions and students’ 

drawings of the planet and the greenhouse effect. This could imply that the students have had lectures about 

some aspects of sustainability and the environment. This is a factor that was not considered when analysing 

the results. 

6. Conclusion 

Marine plastic pollution has become a critical sustainability problem, purposing a threat to biodiversity and 

the planet’s ecosystems (UN, 2017). About eight million tons of plastic enter the oceans every year (UN 

Environment, 2018b) There is a consensus that the current flow of plastics needs to stop (WEF, 2016) by 

reducing its production and consumption. By modifying their behaviour, citizens have the power to 

significantly reduce the amount of plastic consumed, thus becoming active citizens in their communities, 

pushing for more regulations and awareness, and expand a break-free from plastics trend (UN Environment, 

2018b).  

Behaviour change is complex, especially when it involves sustainability issues, and it is affected by external 

factors such as infrastructure, society and laws, and internal factors such as knowledge, awareness, 

connection to nature and values (Kollmuss & Agyeman, 2002). Education for Sustainable Development 
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(ESD), which proposes a holistic and transformational approach to empower society to act in favour of 

sustainability (Boeve-de Pauw, et al., 2015), could be key to encouraging a behavioural change to reduce 

marine plastic pollution, as education has been recognized to have an influence on modifying behaviour 

towards more sustainable practices (Chankrajang & Muttarak, 2017). 

But how can ESD be effective in modifying behaviour? One of the criticism of ESD programmes is that 

the learning space is set within the walls of the school and that, therefore, the students are isolated from the 

real sustainability issues of their communities (Åhlberg, et al., 2015). For an ESD initiative that can achieve 

its purpose of transforming society it is necessary, though not enough, that students learn by doing through 

direct experiences connecting them to nature. With this, they are likely to act pro-environmentally, making 

the ESD program more effective.  

The aim of this thesis was to determine if adding a practical activity outside of school, in direct contact with 

nature, to a lecture, would a greater impact on the students’ knowledge, awareness and behavioural 

intentions than exposing the students to a lecture alone. The research took place in November 2018, during 

the Italian UNESCO week for ESD, which had as main topic “moving away from plastics: a path to be 

built”. For this, a quasi-experimental design, with a pre-test post-test non-equivalent groups, was developed. 

The ’experimental intervention’ in this case corresponded to ‘participating in a beach clean-up’, and the 

‘intervention’ group was composed by 49 students of the beach town of Minori. Thirty-eight students of 

the town of Tramonti formed the control group. The measurement tool was a questionnaire, which included 

four groups of questions, related to knowledge, awareness, behavioural intentions and demographic 

characteristics of the group. The questionnaire was administered to both groups, before and after the 

intervention took place.  

After analysing the results, it can be concluded that participating in a beach clean-up had an impact on 

increasing the knowledge, awareness and willingness to participate in this type of activity. These three 

factors are precedent to a behavioural change, and therefore these findings could indicate that the inclusion 

of practical activities outside of school, with focus on creating a connection to nature, can enhance a pro-

environmental behaviour, empowering the students to make a change. If these types of activities are 

included in ESD programs, its transformative approach can be stronger and developed through the 

connection of students to the community and the environment, expanding their learning space, to not only 

learning within the classroom, but also “learning by doing” outside of school.  

Marine ocean pollution could therefore be tackled through an ESD program that includes a combination of 

classroom-based lectures and beach clean-ups, for example. Nevertheless, the sample size and the 

constrains of the design do not allow the results to be in generalized in any way, and this research presents 

the unique case of 87 South-Italian students. The constrains of time and resources, did not allow for 

repeating this study over time. However, if the greater willingness to clean the beach among the Minori 

students would still be present after some months or even a year, their participation in an actual beach clean-

up in November 2017 could be regarded as the start of a new routine. 

A relevant point for further studies is to do a measurement over time and determine the degree to which the 

groups of students feel connected to the sustainability issue that it is being presented. This could be a factor 

that can determine how effective will the practical activity of ESD be.  

This thesis, serves its purpose of expanding the none existent literature of practical implementation of ESD 

in Italy, and it sets a precedent for a future research on the effects that the inclusion of a beach clean-up or 

other outdoors and in-nature activities in the school curricula may have on the development of a pro-

environmental behaviour.  
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8. Annexes  

Annex 1 - Questionnaire (IT) 
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Annex 2 - English translation of the questionnaire  

Survey: You, the beach and the trash 

Thank you for participating in this final survey, your help is very important for us and will help in an 

important research about environmental education. The answers are anonymous, therefore we ask you to 

be honest. 

1. How many times do you go to be beach in a year? 

1. Never 

2. Only during summer 

3. Sometimes during the year 

4. Every week 

5. Almost every day 

2. To which beach do you normally go? 

3. Have you found trash on the beach when visiting it? 

1. No 

2. Yes 

3.1: If yes, did you picked up the trash and put it in the garbage bin? 

1. Always 

2. Sometimes 

3. Never 

4. According to you, what is the most common trash element present at the beach? (JUST ONE) 

1. Paper / Carton 

2. Glass 

3. Plastic 

4. Metal 

5. Cigarette butts 

5. According to you, where does the trash comes from? (you can choose more than one) 

1. Fishermen 

2. Visitors 

3. Agriculture 

4. Rivers  

5. Other: ____________ 

6. Does the trash at the beach produce harm to marine life? 

a. No 

b. Yes 

6.1 If yes, how? : ______________ 

7. How long do you think a plastic bottle remains in the environment?: _____________ 

8. On a scale from 1 to 10 (where 1 means very dirty and 10 very clean), in general which is the status 

of the beach you normally go to? (make a circle around the answer) 

9. On a scale from 1 to 10 (where 1 means not important and 10 means very important), how important 

is to you the cleanness of the beach? (make a circle around the answer) 

 

10. If you are at the beach and you have trash you produced, do you leave it there? 

a. Yes, I leave it where it is  

b. Sometimes I put it in the garbage bin 

c. No, I always put it in the garbage bin 
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11. Would you participate in a beach clean-up if you had the chance? 

a. Yes 

b. Maybe 

c. No 

12. Do you recycle? 

a. Yes 

b. Sometimes 

c. No 

13. In your school, have you heard about plastic pollution? 

a. Yes 

b. No  

c. I don’t remember 

14. Can you write an example of plastic pollution in the ocean?: _____________ 

15. In which town do you live?: ________ 

16. How old are you?: ______________ 

17. Does your father work outside the house?  

a. Yes 

b. No 

18. Does your mother work outside the house? 

a. Yes 

b. No 

19. Are you? 

a. Female 

b. Male 

20. Class: _____________  
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Annex 3 – Lecture 
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Annex 4 - Images of the beach clean-up activities 

In images 1 to 4, the development of the activity of the 21st of November, 2018 can be observed. It must be 

mentioned that all the pictures were taken with the consent of the parents: 

 

Image 1: School kids running and picking up trash from the beach 

 

Image 2: Group of November 21st after the beach clean-up 
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Image 3: Table to fill in the results 

 

Image 4: Filling in the posters with post-its with actions to avoid plastic pollution 
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The following images 5 to 8 show the development of the activity on the 23rd of November 2018: 

 

Image 5: Students picking up the trash and larger items on the beach of Minori 

  

 

Image 6: School kids counting the plastic items in the lungomare 
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Image 7: Beach clean-up group of November 23rd  

 

Image 8: Post-it notes from the students 

Translation: “to eliminate plastic we can use objects made of ceramics” “to make the world a better place, 

instead of using plastic, we can use glass bottles” “recycle, clean the environment and do not throw away 

things on the floor” “make more glass bottles instead of making them of plastic” 
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Annex 5 - Results of question 9 

Question 9: How important is to you the cleanness of the beach? 

Table 33: Relevance the students give to the cleanness of the beach – frequency of the answers of both groups 

 

Frequency (Number of students) 

Score M1 M2 T1 T2 

1 0 0 0 1 

2 0 0 0 0 

3 0 0 0 0 

4 0 0 0 0 

5 1 1 0 0 

6 4 0 0 0 

7 0 3 2 1 

8 9 11 5 5 

9 16 14 17 11 

10 19 20 14 20 

Total responses 49 49 38 38 

Average score 8.88 8.98 9.13 9.13 

 

Observing the results in Table 33, the score of the students of Minori increased a 11% percent from the pre-

test to the post-test survey, from 8.88 to 8.89. In the case of the students of Tramonti, the average grade 

stayed the same. The are no statistically significant differences between the pre and post-surveys in both 

groups, therefore the null hypothesis could not be rejected meaning that the differences are caused by 

chance. 
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Annex 6 – Results of question 6.1 

 

Table 34: answers of question 6.1 

Main Category Responses M1 M2 T1 T2 

Kills Kills 10 25 13 17 

Pollution of the 

ecosystem Toxic 1 1 0 0 

Pollution of the 

ecosystem Ruins ecosystem 3 0 0 0 

Pollution of the 

ecosystem Pollutes 11 7 3 3 

Plastic in the ocean   0 0 0 0 

I don't know I don't know 0 5 8 7 

I don't know Because 0 0 1 0 

I don't know Don't know 3 0 0 0 

- - 97 88 75 75 

Plastic in the ocean Plastic 1 0 0 0 

Plastic in the ocean Microplastic 3 1 0 1 

Food chain Food chain 5 3 1 1 

Direct impact on the 

animal Fish can eat it 9 10 6 5 

Direct impact on the 

animal Breathing problems 0 0 1 0 

Direct impact on the 

animal Damages marine life 0 1 2 2 

Direct impact on the 

animal marine animals 0 0 1 0 

Direct impact on the 

animal Turtles can die 0 1 0 0 

Direct impact on the 

animal Fish change trash for food 0 1 0 0 

Direct impact on the 

animal Breathing difficulties 0 0 0 1 

Direct impact on the 

animal Extinction 0 1 0 0 

Direct impact on the 

animal 

Marine animals confuse plastic for 

food 2 0 0 0 

Direct impact on the 

animal Trash arrives to fish 0 0 1 0 

Direct impact on the 

animal Turtles get tangled in nets 0 1 0 0 

Direct impact on the 

animal Trapping animals in the net 0 0 0 1 

Direct impact on the 

animal Fish can get caught in nets 0 0 0 1 

Others Seaquake 0 1 0 0 

Others A lot 0 0 2 0 

Others Sea brings in from the beach 1 0 0 0 
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Others People don't pick it up 1 0 0 0 

Others Ruins the beach 0 1 0 0 

 

Annex 7 – Results of question 14 
 

Table 35: answers of question 14 

Main Category Responses M1 M2 T1 T2 

Kills Kills 16 15 19 16 

Kills Kills plants 0 1 0 0 

Pollution of the 

ecosystem Toxic 1 0 0 0 

Pollution of the 

ecosystem Ruins ecosystem 1 3 2 1 

Pollution of the 

ecosystem Ruins marine life 0 0 1 0 

Pollution of the 

ecosystem Pollutes 1 1 1 1 

Pollution of the 

ecosystem We saw a video of the beach pollution 1 1 0 0 

Plastic in the ocean Island of plastic 2 4 0 0 

Plastic in the ocean Plastic bags 4 1 0 0 

Plastic in the ocean Straws 0 1 0 0 

Plastic in the ocean Plastic in the ocean 0 1 0 0 

Plastic in the ocean Microplastic 3 3 2 1 

I don't know I don't know 9 3 0 0 

I don't know Blank 0 3 6 6 

Affects marine life Turtles eat and die 0 3 0 0 

Affects marine life Fish can eat it 6 6 7 2 

Affects marine life Turtles, fish, dolphins and whales 1 0 0 0 

Affects marine life Danger to marine life 0 1 2 1 

Affects marine life Whales eat it 0 0 0 1 

Food chain Food chain 4 7 3 8 

Food chain Cancer to food 0 0 0 1 

Others Fisherman drop petrol in the ocean 0 1 0 0 

Others 

Economic implication through touristic 

diminish 0 1 0 0 
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Annex 8 – Hypothesis test results for question 5 

Comparison between the two groups: 

Pre-test 

Table 36: Z-test for pre-test intergroup comparison - results of question 5 

Category M1 T1 

Difference 

(%) 

Standard 

error of the 

diff. Confidence interval Z-test 

Statistically 

Significant 

Fisherman 17% 3% -14% 0.084371 [-0.22, -0.05] -2.853225 99% 

Visitors 31% 34% 3% 0.144801 [-0.12, 0.17] 0.348664 - 

Ships 20% 24% 4% 0.128112 [-0.09, 0.17] 0.645049 - 

Agriculture 3% 1% -2% 0.044567 [-0.06, 0.03] -0.717225 - 

Rivers 23% 32% 9% 0.138425 [-0.04, 0.23] 1.364708 - 

Others 6% 6% -1% 0.072711 [-0.08, 0.07] -0.165918 - 

The table above shows a relevant difference found between the groups of Minori and Tramonti in the 

category ‘Fishermen’ in the pre-test. This indicates that the initial perception of both groups is not 

equivalent. 

Post-test 

Table 37: Z-test for post-test intergroup comparison - results of question 5 

Category M2 T2 

Difference 

(%) 

Standard error 

of the diff. 

Confidence 

interval  Z-test 

Statistically 

Significant 

Fisherman 21% 12% -10% 0.104224 [-0.2, 0.01] -1.775158 - 

Visitors 26% 27% 1% 0.126601 [-0.12, 0.14] 0.138784 - 

Ships 21% 21% 0% 0.117256 [-0.12, 0.11] -0.053551 - 

Agriculture 2% 1% -1% 0.034589 [-0.04, 0.03] -0.384413 - 

Rivers 20% 35% 16% 0.127124 [0.03, 0.28] 2.441572 98% 

Others 9% 4% -6% 0.068026 [-0.13, 0.01] -1.593334 - 

The results presented in the table above, show that after the intervention the difference in the category 

‘rivers’ became significant. 
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Annex 9 – Hypothesis test results for question 8 

To perform the hypothesis tests with an amount of data that allowed a comparison, the results of this 

question were grouped from 1 to 3, 4 to 7, and 8 to 10, resulting in the following:  

Analysis of the response change in the Intervention Group – Minori 

Answer M1 M2 Difference (%) 

Standard 

error of 

the diff. Confidence interval Z-test 

Statistically 

Significant 

1-2-3 10% 10% 0% 0.121104 [-0.12, 0.12] 0 - 

4-5-6-7 73% 78% 4% 0.171849 [-0.13, 0.21] 0.469809 - 

8-9-10 16% 12% -4% 0.139759 [-0.18, 0.1] -0.57735 - 

 

Analysis of the response change in the Control Group – Tramonti 

Answer 

T1 T2 

Difference 

Standard 

error of 

the diff. 

Confidence 

interval Z-test 

Statistically 

Significant 

1-2-3 3% 8% 5% 0.101043 [-0.05, 0.15] 1.027402 - 

4-5-6-7 84% 66% -18% 0.192801 [-0.38, 0.01] -1.85435 - 

8-9-10 13% 26% 13% 0.178873 [-0.05, 0.31] 1.441008 - 

 

Comparison between the two groups: 

Pre-test 

Answer M1 T1 Difference (%) 

Standard 

error of 

the diff. Confidence interval Z-test 

Statistically 

Significant 

1-2-3 10% 3% -8% 0.099967 [-0.18, 0.02] -1.38252 - 

4-5-6-7 73% 84% 11% 0.171476 [-0.06, 0.28] 1.202731 - 

8-9-10 16% 13% -3% 0.150985 [-0.18, 0.12] -0.41118 - 

Post-test 

Answer M2 T2 

Difference 

(%) 

Standard 

error of 

the diff. 

Confidence 

interval  Z-test 

Statistically 

Significant 

1-2-3 10% 8% -2% 0.121994 [-0.15, 0.1] -0.36973 - 

4-5-6-7 78% 66% -12% 0.193133 [-0.31, 0.08] -1.21741 - 

8-9-10 12% 26% 14% 0.169504 [-0.03, 0.31] 1.680281 - 
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Annex 10 – Hypothesis test results for question 10 

Analysis of the response change in the Intervention Group – Minori 

Answer M1 M2 

Difference 

(%) 

Standard 

error of the 

diff. 

Confidence 

interval Z-test 

Statistically 

Significant 

No, I always put it in the 

garbage bin 67% 67% 0% 0.187613 [-0.19, 0.19] 0 - 

Sometimes I put it in the 

garbage bin 27% 29% 2% 0.178696 [-0.16, 0.2] 0.226101 - 

Yes, I leave it there 6% 4% -2% 0.087938 [-0.11, 0.07] -0.459078 - 

 

Analysis of the response change in the Control Group – Tramonti 

 

Answer 
T1 T2 

Difference 

Standard error 

of the diff. 

Confidence 

interval Z-test 

Statistically 

Significant 

No, I always put it in the garbage 

bin 74% 71% -3% 0.203681 [-0.23, 0.18] 

-

0.256517 - 

Sometimes I put it in the garbage 

bin 18% 18% 0% 0.176648 [-0.18, 0.18] 0 - 

Yes, I leave it there 8% 11% 3% 0.131635 [-0.11, 0.16] 0.396674 - 

 

Comparison between the two groups: 

Pre-test  

Answer M1 T1 

Difference 

(%) 

Standard 

error of the 

diff. 

Confidence 

interval Z-test 

Statistically 

Significant 

No, I always put it in the 

garbage bin 67% 74% 6% 0.194245 [-0.13, 0.26] 0.640472 - 

Sometimes I put it in the 

garbage bin 27% 18% -8% 0.17664 [-0.26, 0.1] -0.89165 - 

Yes, I leave it there 6% 8% 2% 0.110224 [-0.09, 0.13] 0.323568 - 

 

Post-test 

Answer M2 T2 

Difference 

(%) 

Standard 

error of 

the diff. 

Confidence 

interval  Z-test 

Statistically 

Significant 

No, I always put it in the garbage 

bin 67% 71% 4% 0.197367 [-0.16, 0.23] 0.370562 - 

Sometimes I put it in the garbage 

bin 29% 18% -10% 0.178704 [-0.28, 0.08] 

-

1.097362 - 

Yes, I leave it there 4% 11% 6% 0.113629 [-0.05, 0.18] 1.176611 - 

 

Annex 11 – Hypothesis test results for question 12 
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Analysis of the response change in the Intervention Group – Minori 

Answer M1 M2 

Differenc

e (%) 

Max dif. of 

the mean to 

be stat. Sign 

Confidence 

interval Ztest 

Statistically 

Significant 

Yes 63% 61% -2% 0.19390363 [-0.21, 0.17] 

-

0.2083757

9 - 

Sometimes 31% 27% -4% 0.18055138 [-0.22, 0.14] -0.4472136 - 

No 6% 12% 6% 0.11488914 [-0.05, 0.18] 

1.0493443

6 - 

 

Analysis of the response change in the Control Group – Tramonti 

Answer 
T1 T2 

Difference 

Standard error 

of the diff. 

Confidence 

interval Z-test 

Statistically 

Significant 

Yes 66% 76% 11% 0.20526384 [-0.1, 0.31] 1.01171588 - 

Sometimes 24% 16% -8% 0.18047321 [-0.26, 0.1] 

-

0.86460452 - 

No 11% 8% -3% 0.13163524 [-0.16, 0.11] 

-

0.39667354 - 

 

Comparison between the two groups: 

Pre-test  

Answer M1 T1 

Difference 

(%) 

Standard error 

of the diff. 

Confidence 

interval Z-test 

Statistically 

Significant 

Yes 63% 66% 3% 0.20485783 [-0.18, 0.23] 0.24383317 - 

Sometimes 31% 24% -7% 0.18911691 [-0.26, 0.12] -0.71710641 - 

No 6% 11% 4% 0.11990911 [-0.08, 0.16] 0.74901347 - 

 

Post-test 

Answer M2 T2 

Difference 

(%) 

Standard error of 

the diff. 

Confidence 

interval  Z-test 

Statistically 

Significant 

Yes 61% 76% 15% 0.19433253 [-0.04, 0.35] 1.49441455 - 

Sometimes 27% 16% -11% 0.17147646 [-0.28, 0.06] 

-

1.20273106 - 

No 12% 8% -4% 0.12707933 [-0.17, 0.08] 

-

0.66082467 - 
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Annex 12 – Pictures of the beach of Maiori (October 9, 2018) 

As it can be observed in the following pictures 9 and 10, there is beach litter present on the coast of Maiori, 

composed by observable plastic bottles, cigarette butts and wood debris (own source). 

 

 

Image 9: litter at Maiori beach 

Image 10: litter at Maiori beach 
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