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Abstract

The “Percorsi nel Blu” project is a revolutionary “Blue School” model of well-integrated ocean literacy (OL) and marine citi-
zen science (MCS), promoted by a science teacher and independent researcher of the ISA2 secondary school institute of La Spezia, 
Italy. Since 2011, the project has been setting up a network among schools, institutions and citizens, as well as a partnership with 
research centres for data collection activities within coastal sites located in the “Pelagos” Mammals’ Sanctuary in the Ligurian and 
Tyrrhenian seas. The project focuses on the key points of OL and MCS, promoting a gradual implementation of scientific literacy 
in marine biology and coastal monitoring techniques in school curricula during a period of vertical and incremental long-lasting 
training, from kindergarten to university. “Percorsi nel Blu” harmonises the existing educational plans with the last recommenda-
tions of the United Nations Sustainable Development Goals (UN SDGs) of the 2030 Agenda in order to improve the teaching of 
science, technology, engineering and mathematics (STEM disciplines). The OL process follows the complete educational path, ac-
tively involving students in the recognition of marine flora and fauna during research activities on the beach and scuba surveys in 
research campaigns. The great impact on the community, the remarkable number of participants and the relevant scientific results 
of the first records of alien and native species increase students’ interest in STEM disciplines and marine sciences and encourage 
them to disseminate their experiences, thus creating the awareness of global citizenship, which includes the whole community, 
both inside and outside school.

Keywords: Ocean literacy; marine citizen science; Blue School; global citizenship; interdisciplinary skills; environmental educa-
tion; STEM; 2030 Agenda. 

Introduction

The context

Over the past decade, the publication rate on public 
knowledge and perception of marine issues has steadi-
ly grown, starting from an almost non-existent level in 
the early 2000s, as shown by the European Marine Board 
report (Garcia-Soto et al., 2017). This great increase is 
probably due to modern technologies that have allowed 
researchers to reach unexplored areas and to experiment 
with new scientific approaches, thus attracting the inter-
est of an increasing number of people in sciences such as 
biology, chemistry and oceanography, and contributing 
to the dissemination of ocean literacy (OL) (Merlino et 
al., 2019). However, despite the significant progress in 
marine science, the field of research in marine education 
is still sparse, and most publications are descriptions of 
teaching activities that do not involve the study of the 

learning process or its outcomes at all (Fauville, 2019). 
In fact, only 91 publications addressing OL, marine ed-
ucation and ocean education have been published online 
since 2000 (Fauville, 2019).

Moreover, while several scholars around the world 
agree on the need to develop marine literacy as a key 
factor for the conservation of the aquatic and oceanic 
environment, in Italy, the debate is still far from being 
fully taken into account, despite its 7,500 kilometres of 
coastline and the urgent need to save the environment of 
the Mediterranean Sea (Squarcina & Pecorelli, 2017). 
In order to fill this gap, in 2012, the European Marine 
Science Educators Association (EMSEA) (2021) fo-
cused its efforts on transforming European marine edu-
cation by promoting stronger international connections 
to make teachers and educators feel more supported and 
equipped for the educative task of making European citi-
zens more ocean literate (Copejans et al., 2012; Fauville 
et al., 2013). Studies conducted by the EMSEA work-
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group highlighted that the growing interest in OL and 
its dissemination are not accompanied by a consequent 
enrichment of school curricula through the integration 
of marine science themes (Merlino et al., 2019). In Italy, 
in accordance with the “Indicazioni Nazionali per il cur-
ricolo” ministerial programmes (MIUR, 2012), marine 
science is already part of school curricula. Nevertheless, 
Italian students, as well as Europeans, do not acquire a 
deeper knowledge in this field while advancing in their 
studies, since programmes are limited only to a few top-
ics which are repeated at different school levels (Lin et 
al., 2020). For this reason, schools need an enhancement 
of marine science teaching that engages students more 
actively in the learning process through a participatory 
approach (Dupont & Fauville, 2017). The reasons for the 
lack of practical activities are to be found in the over-
loaded school curricula and the interdisciplinary nature 
of marine themes, which require specific skills in several 
scientific fields and are not often supported by the teach-
ers’ basic professional knowledge (Merlino et al., 2019; 
Lin et al., 2020). Another reason may be the overly frag-
mented school curriculum into many disciplines, which 
does not encourage extra-curricular activities, interdisci-
plinary projects and collaborative work among teachers 
(Wang et al., 2020). Ideally, teachers should receive spe-
cific training to acquire interdisciplinary skills as well as 
the support of practical teaching guidelines (Merlino et 
al., 2019) on the seven principles of OL (Ocean Liter-
acy, 2005). A practical educative training could indeed 
lead students to a deep understanding of their shared civic 
responsibility, expressed through a sustainable commit-
ment to the safeguard of the marine environment (Cava et 
al., 2005; Dupont & Fauville, 2017; Fauville, 2017; Lin 
et al., 2020). 

Citizens need to be ocean literate to be able to make 
well-informed choices in their everyday lives and con-
tribute to the public debate in participatory democracy; 
these are the key factors of change (Dupont & Fauville, 
2017). In consideration of these concepts, marine science 
education can be seen as a significant cross-disciplinary 
stimulus for the development of OL, starting from the 
definition of the fundamental environmental education 
skills, the promotion of a critical and conscious attitude 
towards environmental issues (Dupont & Fauville, 2017) 
and also the push towards the development of free and 
motivated personalities (Cortellini & Mazzoni, 2001). A 
significant input for the inclusion and expansion of OL 
into school curricula took place in Italy in 2015, when the 
Italian Ministry of Education, University and Research 
(MIUR) and the Italian Ministry of Environment (MAT-
TM) promoted the “Linee guida per l’Educazione Ambi-
entale” (MATTM, 2015). These guidelines are addressed 
to educational institutions to provide innovative recom-
mendations on environmental education and sustainable 
development, promote an educative approach through the 
implementation of vertical curricula and support school 
education towards the 17 Sustainable Development Goals 
(SDGs) of the 2030 Agenda (Sustainable Agenda Goals, 
2021). Additionally, marine topics such as biodiversity 
conservation, sea protection, climate changes, ecologic 

services and marine pollution are included in the 13th and 
14th goals of the United Nations Sustainable Develop-
ment Goals (UN SDGs), related to climate action and life 
below water, respectively. Since 2019, the introduction of 
civic education teaching in schools has allowed students 
to experience marine science from a more practical and 
participative point of view. The updating and experimen-
tation of teacher training in classrooms provide, in turn, 
innovative tested tools and educational materials in the 
field of participatory citizenship, digital citizenship and 
sustainable development (MIUR, 2019). This can still be 
implemented through educational practice by harmonis-
ing the themes of OL and marine citizenship within min-
isterial curricula, in agreement with the “Linee guida per 
l’Educazione Civica”, the guidelines for civic education 
(MIUR, 2019).

The enhancement of marine science into school pro-
grammes is aimed at promoting individual and collective 
eco-sustainable actions and behaviours in young students 
(Lin et al., 2020). This innovation responds positively to 
the challenges that schools face to develop meaningful 
curricula that present real-world problems, thus enabling 
young people to understand the links between their own 
lives and those of people in other countries and moti-
vating them to act for a more sustainable world (Myers, 
2006). How teachers convert marine education curricula 
into teaching strategies is the key factor in how effective-
ly marine education can be implemented into school pro-
grammes (Lin et al., 2020). Thus, if the key task of citi-
zenship education is to provide students with an incentive 
to participate in actions that push local or global com-
munities towards global citizenship education (Davies et 
al., 2004), success can be achieved by fostering the Blue 
School (Blue Schools, 2019). The Blue School project is 
an innovative ministerial educational programme whose 
mission is to promote OL in the school community and 
to create more responsible and participatory generations 
that will contribute to the sustainability of the ocean. This 
programme helps schools create a community that brings 
together schools, the maritime sector, industries, munic-
ipalities, NGOs, universities and other institutions that 
play an active role in OL (Merlino et al., 2019).

The “Percorsi nel Blu” project operates in this field 
and harmonises the above-discussed topics in a wider 
context.

The Project 

“Percorsi nel Blu” is an innovative model of Blue 
School in which the themes of OL and marine citizen sci-
ence (MCS) are well integrated into school curricula. The 
project has been promoted by a science teacher and in-
dependent researcher of the project’s leading school, the 
ISA2 School Institute (ISA2) of La Spezia, Italy. Since 
2011, the project has been setting up a network among 
schools, institutions and citizens, along with cooperation 
with research centres, marine parks and universities for 
coastal monitoring activities within the “Pelagos” Mam-
mal Sanctuary in the Ligurian and Tyrrhenian seas (Mi-
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oni et al., 2016). The project focuses on the key points 
of OL and MCS, promoting the gradual development of 
scientific literacy in marine biology and coastal monitor-
ing techniques in school curricula. Through a long-term 
incremental vertical training, from kindergarten up to 
university, the project harmonises the existing ministeri-
al school programmes and improves the teaching of sci-
ence, technology, engineering and mathematics (STEM) 
disciplines, following the recommendations of the UN 
SDGs of the 2030 Agenda (Sustainable Development 
Goals, 2021).

Social challenges for a long-lasting scientific school 
training

The ISA2 institute reflects the typical Italian school 
organisation promoted by MIUR and is composed of 
schools of different levels (from kindergarten to second-
ary middle school) located in different adjacent areas. 
Since initially, not all students can find adequate stimu-
li to improve their skills or identify their personal goals 
in the marine field, the learning process of OL has to be 
inclusive, provide opportunities for non-formal teaching 
and simplify the language of communication. To involve 
the students’ families as much as possible within extra-
curricular scientific public events, such as the BIOBlitz, 
surveys were organised at weekends. In this scenario, the 
learning process of OL and the introduction of MCS pro-
moted by the project stimulated students through prac-
tical and technical training, which gave them the input 
to test themselves and overcome their limits. Offering 
the opportunity to minimise differences between peers 
is a fundamental aspect for the process of teambuilding 
in “Percorsi nel Blu” and can facilitate integration paths 

in the school community. During the project, passionate 
students who had acquired and improved their skills were 
involved in tutoring activities with their peers and begin-
ner adults, thus strengthening the partnership within the 
“BIOTeam”, a heterogeneous group of student scientists 
composed of both beginners and experts.

During its ten years of activity, “Percorsi nel Blu” has 
been setting up a tested and replicable vertical format of 
teaching and research while disseminating activities of 
marine flora and fauna coastal monitoring. This format 
has involved more than 18,000 participants, including 
students, teachers and citizens of the project’s network. 
The network was principally composed by the ISA1 and 
ISA4 school institutes and the scientific, technological, 
nautical and linguistic high schools involved in the Per-
corsi per le Competenze Trasversali e per l’Orientamento 
(PCTO) school-work training course, which had been de-
fined by the “Linee guida PCTO” (MIUR, 2018). Since 
2014, the project has been promoting a one week-long 
campaign of MCS research in Pianosa Island (in the Tus-
can Archipelago) and BIOBlitz events at the Regional 
Park of San Rossore, in cooperation with CNR ISMAR of 
La Spezia. At the National Park of Cinque Terre and the 
Regional Park of Portovenere (Fig. 1), the project’s sur-
veillance programme has involved tutor students in data 
collection, besides beginner students and their parents. 
Before the COVID-19 pandemic in 2019, “Percorsi nel 
Blu” created a specific educative and operative surveil-
lance plan for the coastal monitoring of fouling marine 
organisms at marinas of La Spezia, in accordance with 
the programme named “Fantastic creatures and where to 
find them” (Fig. 2).

The project’s activities took place according to a cal-
endar of meetings throughout the school year which pro-
vided monthly intensive workshops of 1 or 2 hours held 

Fig. 1: Italian coastal sites monitored by the “Percorsi nel Blu” project in the Ligurian and Tyrrhenian seas.
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by an expert teacher. The educative programme has been 
defined in partnership with an interdisciplinary team of 
teachers under the project’s methodological format and 
guidelines. “Percorsi nel Blu” has promoted long-lasting 
training in OL, starting from 5-year-old children up to 
university students and adult citizens, and in the MCS lit-
eracy process, starting from 8-year-old children onwards. 

Effective educational strategies were also applied to 
make adult citizen scientists (scuba operators, volun-
teers, parents and expert teachers) passionate about CS 
research; this has been achieved through the promotion of 
practical training in informal situations (Collins, 2004).

The project’s educative approach has been tested with 
a hands-on teaching methodology that was diversified 
according to the needs of different school levels (Mioni 
et al., 2016). This approach promotes education through 
participation (Cerrano et al., 2012) using:

1. surveys on the field for monitoring marine litter, 
fouling species at marinas, marine specimens on 
the beach (e.g., dead sponges, algae and molluscs) 
and marine flora and fauna on rocky seabed; 

2. surveys by snorkelling or scuba diving for mon-
itoring the distribution of indigenous and alien 
species on rocky seabed;

3. experimental laboratories;
4. coastal monitoring activities: CS BIOBlitz events 

involving students, passionate teachers, families 
and citizens.

Students and young pupils who participated in “Per-
corsi nel Blu” became part of a research team, received 
new stimuli and took part in scientific investigations. Fur-
thermore, field experiences had a great emotional impact 
on students facilitating the acquisition of deep concepts 
and skills (emotion-based learning) (Damasio, 1994; Mi-
oni et al., 2016).

Project’s format: Ocean literacy and marine citizen sci-
ence for different school levels, teacher training and 
marine science dissemination

Didactic activities at different school levels

1. Didactic activities at kindergarten for 5-year-old 
children (introduction to OL): a) educational and 
recreational activities for introducing marine biolo-
gy; b) surveys on the beach by free exploration of 
marine specimens on the beach followed by tactile, 
ludic and sensorial analysis; c) marine samples’ 
drawing and modelling activities to stimulate obser-
vation.

2. Didactic activities at primary school for 6 to 7-year-
old pupils (OL schooling) and 8 to 10-year-old pupils 
(introduction to MCS): a) experimental activities in-
troducing the scientific method; b) simulation of sur-
veys on the beach by using digital tools to stimulate 
curiosity; c) surveys on the beach: basic taxonomic 
recognition of marine samples, data recording using 
scientific tools and microscopic analysis on the field; 
e) survey reports for editing kid-friendly bio-guides.

3. Didactic activities at secondary school (gradual devel-
opment of OL and MCS) for 11 to 18-year-old stu-
dents, including students of the PCTO school-work 
training course: a) workshops on the field for the ac-
quisition of coastal monitoring techniques for benthos 
recognition; b) use of technical working tools (e.g., 
ROV, drones, tablets and camp microscopes) and sur-
vey planning; c) field activities and data recording by 
snorkelling and scuba diving or on the beach and at 
marinas; d) statistic data processing and report writing 
for school websites; g) tutoring activities on the occa-
sion of scientific dissemination events.

Fig. 2: Pupils involved in the educative and operative surveillance plan for the coastal monitoring activities at marinas of La Spe-
zia, named “Fantastic Creatures and where to find them”.
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4. Citizen Science research campaigns for 11 to 
18-year-old students in Pianosa Island (Fig. 3): in 
2019, the project defined the “Advanced BIOTeam”, 
a team formed by passionate students, scuba instruc-
tors, teachers and parents who were able to apply 
coastal monitoring protocols and techniques. During 
research activities, the team provided data collection 
through monthly monitoring campaigns in the same 
georeferenced monitoring stations. Surveys were 
realised along linear transects by using sampling 
squares of 50x50 cm to estimate the qualitative and 
quantitative presence of specimens on the beach, an-
thropogenic marine litter and benthic species’ distri-
bution on rocky seabed. The distribution of relevant 
species, such as alien and bioindicator species, was 
analysed using protocols which had been adapted 
for the involvement of students and citizens in sur-
veys by snorkelling and scuba diving or on the beach 
(Mioni et al., 2017). Data collection and results were 
validated through the cooperation with researchers 
and then shared with the scientific community on the 
occasion of international congresses.

5. Practical training for students of the DISAT depart-
ment of Milan Bicocca University in CS research for 
their degree thesis.

Project’s best practices for professional training on the 
UN SDGs of the 2030 Agenda 

Marine topics such as biodiversity protection and 
climate change are addressed in relation to the 13th and 
14th goals of the UN SDGs. Since 2019, in line with 
the teacher training courses organised by the Regional 
School Office, “Percorsi nel Blu” is a benchmark for best 
practices for teachers who have to update their knowl-
edge in marine biodiversity and should receive stimuli 
for enhancing marine topics of the UN SDGs in school 
programmes. The project’s format also helps teachers to 
innovate their teaching methods of STEM disciplines for 

promoting skills related to scientific citizenship, in com-
pliance with the “Scienza & Tecnologia” research pro-
gramme of MIUR (Piano S & T MIUR, 2021).

Marine science dissemination

1. BIOBlitz events: “Percorsi nel Blu” organised pub-
lic coastal monitoring surveys to actively engage its 
participants and promote their long-lasting involve-
ment in the project’s events. BIOBlitz activities were 
supported by expert students who had to verify the 
correct application of protocols (Fig. 4).

2. Marine science events in the province of La Spezia, 
in partnership with the Research-Network for Out-
reach and Education in marine sciences: “Percorsi 
nel Blu” promoted scientific events which contribut-
ed to the dissemination of marine science. This goal 
has been pursued through scientific workshops or-
ganised for schools that involved students in tutoring 
activities with their peers, as shown in Figure 5. 

The importance of Technology in ocean literacy

Technology plays an important role and represents an 
effective stimulus for the emotional involvement of stu-
dents and the maintaining of a long-lasting commitment 
to scientific activities (Fauville, 2017). Moreover, digital 
technologies have the potential to support the process of 
learning about the ocean, as they can virtually guide stu-
dents into the depths of the ocean and help them visualise 
complex interactions between different factors over time 
and space (Fauville, 2017). During the project’s activities, 
students have learned how to use common tools such as 
smartphones and tablets for surveys and to operate with dif-
ferent digital microscopes and GPS applications. They have 
also learned how to use remotely operated vehicles (ROV) 
and air-drones, which do not only report the behaviour of 
monitored species but also witness students’ activities.

Fig. 3: The Advanced BIOTeam of students involved in the research campaign in Pianosa Island.
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Results

“Percorsi nel Blu” highlights how important the con-
tribution of passionate students and citizens can be for CS 
research (Fig. 6). The importance of CS in the achieve-
ment of significant scientific goals can be fully under-
stood through the observation of the results of this study 
which can be classified into scientific, didactic, social 
and educative results.

Scientific results

Since 2014, Citizen Science research activities have 
allowed for the achievement of relevant scientific results 
in registering the first records of indigenous and alien 
species in the Ligurian and Tyrrhenian seas. 

In the Marine Protected Area of Pianosa Island, Italy 
(42,3515° N, 10,0604° E), from 2014 to 2019, the follow-
ing results were obtained (Mioni et al., 2017; Mioni et al., 
2018; Mioni et al., 2020), as shown in Figure 7:
• First record of the cryptogenic species Aplysia dacty-

lomela (Rang, 1828) on December 5, 2015
• Exceptional record of black sponges’ die-off: Spongia 

officinalis (Linnaeus, 1759) and Ircinia spp. Nardo, 
1833 on September 11, 2017

• First record of the cryptogenic species Percnon gib-
besi (H. Milne Edwards, 1853) on October 2, 2019

Concerning marinas in the Gulf of La Spezia (SP), 
Italy (44,0532° N, 9,5023° E), from 2019 to 2021, the 
following results were achieved through the surveillance 
plan “Fantastic Creatures and where to find them” (Mi-
oni et al., 2021), as shown in Figure 8:
• First record for the Italian coasts of the alien species 

Favorinus ghanensis Edmunds, 1968, at Fezzano 
(SP) on November 17, 2020

• First record for the Ligurian Sea of the native spe-
cies Okenia cf. longiductis Pola, Paz-Sedano, Maca-
li, Minchin, Marchini, Vitale, Licchelli & Crocetta, 
2019, at Fezzano (SP) on October 23, 2019.

• First record for the Ligurian Sea of the native species 
Runcina brenkoae T. E. Thompson, 1980, at Fezzano 
(SP) on November 9, 2019

• First record for the Ligurian Sea of the native species 

Fig. 4: BIOBliz events: students tutoring their parents at the San Rossore Regional Park.

Fig. 5: Students disseminating ocean literacy during public scientific events for schools. 
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Fig. 6: Students and citizens involved in data collection during CS research activities.

Fig. 7: Citizen Science Research campaign at Pianosa Island: first records of the cryptogenic species Aplysia dactylomela (A) and 
Percnon gibbesi (B) and exceptional black sponges’ die-off (C).

Fig. 8: Check list of Marine Heterobranchia (Mollusca; Gastropoda) recorded at marinas of La Spezia. A: Favorinus ghanensis; 
B: Polycera hedgpethi; C: Berthella cf. aurantiaca; D: Caloria quatrefagesi; E: Doto cervicenigra; F: Eubranchus exiguus; G: 
Okenia cf. longiductis; H: Polycera quadrilineata; I: Polycera quadrilineata; L: Runcina brenkoae; M: Spurilla neapolitana.



412 Medit. Mar. Sci., Special Issue 23/2 2022, 405-416

Doto cervicenigra Ortea & Bouchet, 1989, at Lerici 
(SP) on February 5, 2020

• First record for the Gulf of La Spezia of the native 
species Berthella cf. aurantiaca (Risso, 1818), at 
Santa Teresa -Lerici (SP) on September 20, 2019

• First record for the Gulf of La Spezia of the native 
species Eubranchus exiguus (Alder & Hancock, 
1848), at Fezzano (SP) on February 14, 2020

• First record for the Gulf of La Spezia of the native 
species Caloria quatrefagesi (Vayssière, 1888), at 
Fezzano (SP) on October 23, 2019

• First record for the Gulf of La Spezia of Polycera 
quadrilineata (Müller, 1776), at Santa Teresa – Leri-
ci (SP) on February 22, 2020

• First record for the Gulf of La Spezia of Spurilla ne-
apolitana (Delle Chiaje, 1841), at Portovenere (SP) 
on February 23, 2020

• New record for the Gulf of La Spezia of Polycera 
hedgpethi Er. Marcus, 1964, at Fezzano on Novem-
ber 9, 2019 and Santa Teresa - Lerici (SP) on Febru-
ary 22, 2020

Didactic results: best practices in the innovation of the 
learning process

Since learning is a process activated by a combination 
of didactic and emotive stimuli that encourage the acqui-
sition of knowledge and new skills, only an effective di-
dactic approach can lead to the acquisition of long-lasting 
skills (Castoldi, 2013). The project’s best practices for 
developing skills related to the UN SDGs, STEM disci-
plines, and global citizenship were peer learning, learning 
by doing and intergenerational and cooperative learning 
(Fig. 9). In collaboration with various schools, research 
institutes and universities, “Percorsi nel Blu” won the 
“Global Citizenship Skills” project, obtaining a National 
Operative Programme (PON) fund established by MIUR 
(PON Homepage MIUR, 2021) and funded by the Euro-
pean Structural Funds (FSE), thus becoming a training 
model focused on the UN SDGs of the 2030 Agenda.

In “Percorsi nel Blu”, the innovation in the learning 
process is related to a non-formal teaching methodology 

(Mioni et al., 2016) that crosses classroom boundaries 
to reach the whole community. The project implements 
spontaneous learning of technicalities in marine biol-
ogy and other scientific subjects, such as mathematics, 
physics and chemistry, by enabling students to gain new 
experiences as researchers. This increases the pleasure 
of working in marine research to find solutions for en-
vironmental issues in such a way that secondary school 
students are encouraged to choose scientific careers.

Social results: inclusive impact on the community

The impact on the whole community is an integral 
part of this project since extracurricular activities allow 
students, parents and citizens to participate in monitoring 
campaigns, establish personal relationships and share ex-
periences. BIOBlitz activities scheduled on the weekends 
were aimed at bringing students, citizens and families 
closer to the school community. Considering the project’s 
social impact, it is important to note that the most pas-
sionate students were sometimes those who were living 
in a difficult social context or had disabilities; the project 
also supported sensitive students in the promotion of in-
clusive peer tutoring, thereby fostering empathy among 
the group of peers. Moreover, the use of instruments to 
facilitate the learning process provided new opportunities 
for the participants to gain self-confidence and test their 
inner abilities.

Educative results: acquiring interdisciplinary skills to 
pursue the UN SDGs of the 2030 Agenda

Research and outreach experiences represent useful 
stimuli for the acquisition of important cognitive skills. 
In fact, at the end of the school training, all the students 
were able to recognise marine species, create tables and 
graphs, organise and manage technological tools, co-de-
sign their work in a team, disseminate their experiences 
and share them with professional biologists. Field activ-
ities were found to be effective for increasing students’ 
interest in marine environmental issues, as they stimulate 
tangible emotions and actions for preserving the coast-
al marine habitat. In particular, field activities improved 
students’ behaviour and attendance as well as increased 
their self-esteem and ability to build relationships with 
peers.

Following the guidelines for environmental education 
for the fulfilment of the UN SDGs of the 2030 Agenda, 
the school training in OL and MCS for 5 to 18-year-old 
students led to the acquisition of the following main 
transversal skills:
Kindergarten:
a) establishing a positive emotional relationship with 

the natural environment; b) acquiring the ability to 
observe the natural world and the awareness of one’s 
own identity as an integral part of the natural context; 
c) understanding the importance of variety and diver-
sity in nature, formulating a hypothesis and seeking Fig. 9: Intergenerational learning on the field.
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solutions to problematic situations
Primary school: 
a) developing attitudes in recognising the main char-

acteristics of the marine environment; b) becoming 
aware of the naturalistic and cultural value of one’s 
territory while enhancing a sense of belonging to it

Secondary middle school:
a) recognising the value of ecological and cultural diver-

sity according to one’s territory as well as its natural-
istic peculiarities; b) learning key concepts related to 
pollution and the irreversible impact of environmental 
damage

Scientific and technological high schools: 
a) developing the ability to devise, promote and imple-

ment responsible and eco-sustainable actions and be-
haviours, both individual and collective; b) evaluating 
the relationship between science, technology and the 
natural environment; c) gaining awareness of the fun-
damental role that actions play in the protection and 
conservation of nature and developing the ability to 
implement conscious choices capable of modifying 
behaviours

Achievements

The tangible results achieved through the project’s ac-
tivities allowed us to value its impact on the community, 
as shown by the data presented below:
• Approximately 300 students were involved in the 

coastal monitoring twinning between marine parks 
in Ancona and La Spezia, which took place in the 
2014–15 school year.

• A total of 175 students took part in research cam-
paigns in Pianosa Island from May 2014 to October 
2019. 

• Since 2014, more than 1,000 citizens per year have 
been directly or indirectly involved thanks to the 
echo effect of coastal surveys.

• Nearly 200 teachers have participated in the project 
each year together with their students.

• A total of 35 students from the Advanced BIOTeam 
worked together on the first records of alien species 
during the monitoring research campaigns in Pianosa 
Island in 2017 and 2019.

• A total of 53 students were selected as talented at-
tendees for the PON-FSE “Global Citizenship Skills” 
project since “Percorsi nel Blu” was awarded a PON 
fund by MIUR in 2018–2019. 

• Almost 1,700 students and families from ISA2 were 
involved in marine biodiversity dissemination in La 
Spezia (the 2011-2013 school years) having taken 
part in a project that was awarded the Saint Raphaël, 
Monaco, Genova (RAMOGE) “Alain Vatricain” spe-
cial prize by the Principality of Monaco in 2013.

• A total of 235 high school students who participat-
ed in “Percorsi nel Blu” were selected for the PCTO 
school-work training course from 2016 to 2018;

• A total of 87% of the Advanced BIOTeam students 
chose to attend scientific high schools or pursue sci-

entific careers in STEM disciplines (2014-2021);
• A remarkable progression in the number of students 

involved in project activities has been recorded 
throughout the years (progression in Fig. 10). From 
2011-12 to 2016-17, the number of participants has 
steadily grown, leading to an increase in coastal 
monitoring activities and events aimed at disseminat-
ing the project’s results. During the 2017–18 school 
year, the intensification of research activity in col-
laboration with universities and institutions resulted 
in a slight decrease in the number of participants, but 
it enlarged and strengthened the school network. In 
fact, in the following school year (2018-19), “Per-
corsi nel Blu” managed to involve 1,223 students, the 
highest value ever registered since the beginning of 
the project. In the last two years, the COVID-19 pan-
demic has strongly impacted these activities: some of 
them were carried out online and only subsequently 
resumed in person with a limited number of students, 
but this has inevitably affected the number of stu-
dents involved (782 in 2019-20 and 314 in 2020-21).

Discussion

“The Percorsi nel Blu” project: global citizenship mov-
ing towards the Blue School model

The outcomes of “Percorsi nel Blu” highlighted the 
effectiveness of an innovative educational approach to 
marine science education that integrates OL and MCS 
into school curricula and promotes the achievement of 
new skills in STEM disciplines in compliance with the 
goals of the 2030 Agenda. This educational format has 
enabled schools to develop many interdisciplinary con-
nections between different subjects that are not strictly 
related to marine science, such as geography, Italian lan-
guage, history, art, music and technology. This project 
also plays a key role in the development of global citizen-
ship skills, which are fundamental for the next generation 
of students who will become citizens of the world and be 
called upon to promote sustainable interventions for the 
management of cultural and environmental heritage. In 
particular, the preservation of the coastal heritage of the 
Mediterranean Sea requires specific professional skills. 
That is because there is a need to overcome certain crit-
ical issues related to the fact that coastal areas suffer not 
only from depopulation, marine pollution and overload-
ed tourism (European Commission, 2021c) but also from 
the inadequacy of school education, which focuses only 
on theoretical learning without considering the acquisi-
tion of experience through field activities, thus leading 
to a lack of confidence in the marine environment (Blue 
Schools, 2019). These issues reveal the urgency of a pro-
found innovation in education systems that can create the 
Blue School (Blue Schools, 2019), a new model for oper-
ating a school. This new model originated from the need 
to introduce the blue economy into school education in 
order to train and encourage future generations to protect 
the marine and coastal environment and foster economic 
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growth in coastal areas.
In Europe, the Blue School project is promoted by the 

European Ocean Coalition, a coalition that connects dif-
ferent organisations, projects and people and coordinates 
the Network of European Blue Schools with the support 
of the European Commission (European Commission, 
2021a, b). At the moment, the European countries partic-
ipating in the coalition are developing activities in accor-
dance with their conception of the blue economy.

The “Escola Azul” (Escola Azul, 2021) in Portugal 
led by the Ministry of the Sea was one of the first schools 
that joined the Blue School network. It is supported by 
universities, governmental and non-governmental organ-
isations, municipalities and companies. It promotes an 
integrated political strategy for marine education that is 
capable of engaging all sea sectors to improve the level 
of OL in the short and long term while focusing on the 
implementation of the 4th, 14th and 17th UN SDGs (qual-
ity education, life below water and partnerships for the 
goals) (Costa et al., 2021). Additionally, the technolog-
ical high school of Cannizzaro, a school in Italy, joined 
the Blue School programme in 2019. It focuses on the 
development of STEM disciplines and their application 
in practical contexts, such as biotechnology, electronics, 
computer science, mechanics and mechatronics. It aims 
to raise students’ awareness about the importance of ma-
rine protection and the blue economy and introduce them 
to professional and entrepreneurial opportunities in this 
field.

The Blue School project not only develops marine 
topics into school programmes but also requires that all 
school subjects focus on marine topics through a vertical 
and interdisciplinary approach. Furthermore, all schools 
participating in the project must define a well-trained 
team of teachers on the issues associated with the blue 
economy in order to set up projects for students that in-
volve local actors and promote activities in partnership 
with other local and national institutions.

The Blue School encourages students to participate 
actively in society and engage with local institutions for 
the development of global citizenship. The “Percorsi nel 
Blu” project perfectly meets these criteria since its main 
goal is to develop global citizenship as a shared task 

by involving the whole community inside and outside 
school, engaging students, parents and volunteers and en-
couraging them to learn more about marine environmen-
tal issues. Due to their advanced abilities, the participants 
have acquired a sense of responsibility over time and re-
ceived stimulus and recognition for their efforts. This has 
enabled them to help their peers, both children and adults, 
as well as develop entrepreneurial and empathetic skills 
in a team based on co-planning and interpersonal cooper-
ation. As a part of this project, students had the opportu-
nity to move between cities to study different marine hab-
itats and share their experiences. These activities made 
them aware of the fact that their studies and practices did 
not consist only of data collection but also represented a 
way to actively participate in society, thereby supporting 
the change towards a sustainable environment and blue 
economy according to the 13th and 14th SDGs. Students 
have grown together with the project and developed 
transversal skills that can be valuable in future along with 
a sense of commitment to research activities and respon-
sibility towards the community. This has been promoted 
through mutual understanding between individuals and 
cultures in accordance with the 4th, 5th and 10th SDGs of 
the 2030 Agenda (education quality, gender equality and 
the reduction of inequalities). Due to the efforts of the 
students from the Advanced BIOTeam, who have been 
engaging citizens year after year, the project had a direct 
impact on the school community, led to better integration 
of STEM disciplines into school curricula and promot-
ed the creation of  professional scientific profiles in the 
marine sciences. It also had an indirect impact due to its 
echo effect: starting from students, this project reached 
parents, families, teachers, researchers and institutions.

Unlike other MCS projects, “Percorsi nel Blu” aims 
at preserving the human resources involved over time, 
allowing participants to intervene in the research phases. 
This approach allows all students and the entire com-
munity involved to feel like they are a part of a sustain-
able system that can effectively act to safeguard the en-
vironment and fight for the defence of its fragility. The 
acquisition of this powerful and innovative awareness 
enables students to strengthen their commitment as cit-
izen scientists both inside and outside the team as well 

Fig. 10:  5–18-year-old students involved in the project from 2011 to 2021.
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as apply scientific transversal skills in everyday life and 
the working environment. “Percorsi nel Blu” constantly 
involves large numbers of participants who remain con-
nected to the project over time, thereby contributing to 
the maintenance of a scholastic-scientific community. 
Such a community attests to the achievements of the proj-
ect at the national and international level in a meaning-
ful and tangible way and enhances its role as the model 
Italian Blue School. Thus, “Percorsi nel Blu” develops 
the Blue School principles through the investigation of 
ocean issues, encourages students to actively participate 
in the creation of a more sustainable future and involves 
local and national institutions. However, for further im-
provement of the project, a few challenges need to be 
addressed, such as ensuring greater support for teams of 
teachers and promoting their skills through an interdis-
ciplinary approach. Finally, it should be mentioned that 
future scenarios will multiply the project’s effects on the 
community by strengthening partnerships with schools 
and involving more and more actors.

“Percorsi nel Blu” is a dynamic project which engages 
students and citizens in the analysis of different scenarios 
in coastal monitoring activities, thereby facilitating and 
accelerating the development of the awareness about cli-
mate change due to the creation of a wider and deeper 
body of knowledge on the related issues. The key role 
of the project in relation to marine science dissemination 
lies in its power to encourage students to respect their 
commitment as citizen-scientists, leading to a domino ef-
fect on the whole community.
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