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Editorial

Contribution to the Special Issue: “Ocean Literacy across the Mediterranean Sea region”
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of Ocean Science for Sustainable Development (2021-2030)
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While marine education and aquatic environment
issues have been studied since the early 1960s, and the
Ocean Literacy (OL) concept was only relatively recent-
ly defined as the understanding of the ocean’s influence
on peoples’ lives and their influence on the ocean (Cava
et al., 2005), OL is nevertheless the outcome of a long-
term process undertaken in the USA in early 2000s. The
Ocean Literacy Framework comprises two documents: a)
Essential Principles and Fundamental Concepts of Ocean
Sciences (National Oceanic and Atmospheric Admin-
istration — NOAA, 2013), representing the basic ocean
issues that students should know and understand by the
time they graduate from high school; b) the Ocean Lit-
eracy Scope and Sequence (National Marine Educators
Association, 2010), providing information and guid-
ance as to what students need to understand at different
grade bands from kindergarten to high school. Though
OL started as a knowledge concept, it has evolved via a
multi-perspective approach that promotes interdisciplin-
ary and intercultural competencies, which also contribute
to ocean conservation, management, and sustainability
(Mokos et al., 2022). Through this process, OL crossed
over the national boundaries of the United States and is
today accepted throughout the world (Payne et al., 2022).

In 2017 the United Nations convened a high-lev-
el “Our Ocean” Conference to support the implemen-
tation of Sustainable Development Goal 14 (SDG 14):
Conserve and Sustainably Use the Oceans, Seas and
Marine Resources, of the 2030 Agenda for Sustainable
Development. One basic outcome of this meeting was an
inter-governmentally agreed declaration, a “Call for ac-
tion” in which Article 13.a) reads as follows: “Support
plans to foster ocean-related education, for example as
part of education curricula, to promote ocean literacy
and a culture of conservation, restoration and sustain-
able use of our ocean”, hence emphasizing the impor-
tance of OL. This demonstrates the strong commitment
of the UN to conserve and manage ocean and marine
resources for sustainable development nowadays and in
the future. Moreover, the UN has declared a Decade of
Ocean Science for Sustainable Development 2021-2030
to support and achieve SDG 14, which simultaneously
supports other SDGs (Ryabinin et al., 2019). The Decade
aims to achieve major scientific and technological prog-
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ress by generating six societal outcomes, one of which
is a “transparent and accessible ocean” and includes
considerable advancement and increase of OL in society,
from education and school curricula to decision-makers
and the public at large (Santoro et al., 2017; Ryabinin
et al., 2019). Furthermore, the Intergovernmental Ocean-
ographic Commission of UNESCO (IOC-UNESCO)
is currently developing the Ocean Literacy Strategy —
Ocean Literacy for the UN Decade of Ocean Science
for Sustainable Development — in order to advance OL
during the UN Decade. In this context, the Mediterranean
Sea is considered to be a key component in the develop-
ment, economy, and culture of European, North African,
and Asian countries as well as an agent for the “transfor-
mative change” that needs to be achieved for a sustain-
able future in this region (Cheimonopoulou et al., 2022).

In 2015, as part of the European Marine Science Ed-
ucators Association (EMSEA) annual conference held
in Crete (Greece), the EMSEA Mediterranean Working
Group — among other regional groups — was launched.
Since then, this group has promoted OL across the Med-
iterranean Sea region by: a) translating the OL principles
and concepts into several Mediterranean languages (see
https://www.marine-ed.org/ocean-literacy/translations);
b) developing Mediterranean Sea Literacy (MSL) guide
(Mokos et al., 2020; 2021) and its brochure (see https://
www.emsea.eu/ocean-literacy/publications), both trans-
lated into different languages to promote the MSL con-
cepts to students, teachers, educators, stakeholders,
end-users, policymakers, actors, and in general the so-
cieties of the Mediterranean countries; c¢) coordinating
educational research programmes (Mogias et al., 2019);
d) co-organizing events and educational activities at var-
ious local and international levels (Cheimonopoulou et
al., 2022).

For all the above-mentioned reasons, this Special Is-
sue is devoted to OL and includes studies adapted to the
specificities of the Mediterranean Sea as well as articles
concerning OL issues worldwide. More specifically, the
Special Issue presents 13 studies carried out by 66 (co)
authors of different disciplines working in universities,
research centres/institutes, museums, aquaria, entrepre-
neurships, networks/associations not only of the Mediter-
ranean Sea region (Croatia, Cyprus, Egypt, Greece, Italy,
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Malta, Spain and Turkey) but also worldwide (Belgium,
China, Poland, South Africa, UK and USA). All articles
have undergone the peer-review process of the Mediter-
ranean Marine Science journal (two or more independent
referees) and were allocated into three sections:

Section 1: Ocean Literacy background

Payne et al. (2022) provide a brief history of the ori-
gin of the OL campaign and its influence across the globe
based on the foundation designed and developed by in-
dividuals and organizations in the United States over a
span of twenty years. The concept of the Ocean Literacy
Framework is also presented. Yet, the lack of critical re-
sources in the USA relies “...on the services of dedicated
members of the National Marine Educators Association
(NMEA) whose vision of making known the world of wa-
ter is part of their collective DNA...”.

The development of OL and the European Commis-
sion’s response to the rising need for OL are described
in Mokos et al. (2022). The European Marine Science
Educators Association (EMSEA), the first OL network
outside the USA, has encouraged the establishment of
regional groups to facilitate collaboration for the sustain-
able future of the European seas. Recommendations for
OL actions are also provided.

Section 2: Ocean Literacy research and educational
tools

Koulouri et al. (2022) study OL issues in relation to
content knowledge, misconceptions, attitudes, and be-
haviour of junior high school students from eight Medi-
terranean countries. In parallel, a pilot survey carried out
among Mediterranean high school students using for the
first time a research tool based on the newly launched
Mediterranean Sea Literacy guide is investigated by
Cheimonopoulou ez al. (2022). A short description of OL
research and activities across the Mediterranean Sea re-
gion is also presented. Results of both studies revealed
low to moderate knowledge of OL and MSL issues, cor-
respondingly. Design and implementation of specifically
targeted educational programmes through close collabo-
ration between schools, universities, research institutes,
and Ministries of Education across the Mediterranean
Sea region is required in the future.

Mogias et al. (2022) investigate the presence of ocean
sciences issues in Greek high school education science
textbooks, with respect to the Ocean Literacy Frame-
work. Analysis of the results revealed inconsistencies as
well as limited and fragmented information. Based on
this study, curriculum designers, textbook authors, ma-
rine educators, and marine scientists could cooperate on
a wider scale towards the inclusion of OL topics into na-
tional curricula worldwide.

A new online instrument, the Blue Survey, was de-
veloped and validated by Paredes-Coral ef al. (2022) to
measure various dimensions (e.g., knowledge, personal
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interest, stewardship, ocean as an economic resource,
behaviour, activism) of OL across different adult popu-
lations, including those closely related to the sea (e.g.,
maritime professionals). According to this survey, re-
searchers and practitioners could better understand the
factors which contribute to shaping an ocean-literate per-
son.
Andriopoulou et al. (2022) study the use of digital
storytelling in developing the environmental and sustain-
ability awareness and enhancing the scientific literacy
of high school students. Use of this instructional tool in
non-formal learning environments emphasizes the impor-
tance of Information and Communication Technologies
(ICT) and their multiple applications both in the school
community and in extra-curricular activities.

A temporary exhibition held at the Natural History
Museum of the University of Pisa in Italy, during 2020-
2021, and adjusted to Covid-19 pandemic conditions is
presented in Merlino et al. (2022). The educational and
awareness-raising results produced from this proposed
approach reveal the impact of non-formal settings (e.g.,
museums, zoos and aquaria) on both the knowledge and
attitudes of children and the general public.

Section 3: Citizen Science projects

Citizen Science has been recognized as an important
tool for active involvement of citizens and their contribu-
tion to marine research topics. Such projects also result
in public environmental awareness, and therefore lead
citizens to use knowledge and communicate about ma-
rine issues in a meaningful way and make informed and
responsible decisions.

Special Issue studies contribution towards this direc-
tion: scuba divers investigating the threat status of the
fan bivalves Pinna nobilis Linnaeus, 1758 and P. rudis
Linnaeus, 1758 in Maltese waters (Deidun et al., 2022);
the European spiny lobster, Palinurus elephas (JC Fabri-
cius, 1787) in the Aegean Sea (Kampouris et al., 2022).
Coastal users (e.g., promenade and beach visitors as well
as scuba divers) are also surveyed for their knowledge
and attitudes towards marine algae in the Adriatic Sea in
order to support research and monitoring in this area (Lu-
crezi, 2022).

Alvisi et al. (2022) describe the process of the devel-
opment of a citizen science platform designed and im-
plemented during the lockdown period in 2020 caused
by the COVID-19 pandemic. Citizens’ attention focused
on the collection of household data and information rele-
vant to water use, seafood consumption as well as plastic
material use and disposal. The more or less direct con-
nections between citizens’ lifestyles and the eco-marine
system are highlighted.

A long-lasting project, “Blue Paths”, which integrates
OL and Marine Citizen Science in school curricula in
Italy, is presented by Mioni (2022). The project has set
up a network among schools, institutions, citizens, and
research centres. The existing educational plans are har-
monized according to the latest recommendations of the
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Sustainable Development Goals (UN SDGs) of the 2030
Agenda.

The above-mentioned studies of this section revealed
a need to develop and promote appropriate communica-
tion tools and effective involvement strategies in citizen
science projects for encouraging citizens to disseminate
their experiences, thus creating the awareness of global
citizenship.

A bibliometric analysis and science mapping of sci-
entific publications on OL between 2005 and 2019, ob-
tained from Web of Science and Scopus databases, has
shown that, over time, OL issues have gained more atten-
tion and acknowledgement within the scientific commu-
nity (Paredes-Coral et al., 2021). However, there are still
considerable limitations, and promoting cross-institution-
al and cross-disciplinary cooperation among research in-
stitutions, marine education networks, and blue economy
stakeholders is critical to support this purposeful move-
ment and represents an urgent challenge.

Acknowledgements

Special thanks are due to the Editor-in-chief of the
Mediterranean Marine Science (MMS) journal, Dr Stelios
Somarakis, for his initiative in providing a special issue
to host articles dealing with the relatively new concept of
OL. Mrs Erietta Tzovara, Managing/Production Editor of
the MMS journal, is also due special thanks for her efforts
and support for this Special Issue. We would also like to
express our gratitude to the reviewers of all the articles in
this Special Issue for their valuable contribution, as well
as Mrs Margaret Eleftheriou for the additional English
editing of several articles and substantial comments.

References

Alvisi, F., Baldrighi, E., Merlino, S., Locritani, M., Panfili M.
et al., 2022. Walking on the Sea Traces: Developing a plat-
form to bring Ocean Literacy and Citizen Science at Home.
Mediterranean Marine Science, Special Issue, 23 (2), 389-
404.

Andriopoulou, A., Giakoumi, S., Kouvarda, T., Tsabaris, C.,
Pavlatou, E. et al., 2022. Digital storytelling as an educa-
tional tool for scientific, environmental and sustainable de-
velopment literacy on marine litter in informal education
environments (Case study: Hellenic Centre for Marine Re-
search). Mediterranean Marine Science, Special Issue, 23
(2),327-337.

Cava, F., Schoedinger, S., Strang, C., Tuddenham, P., 2005. Sci-
ence content and standards for ocean literacy: A report on
ocean literacy. http://oceanliteracy.ca/wp-content/uploads/
Science-Content-and-Standards-of-Ocean-Literacy.pdf
(Accessed 12 January 2021).

Cheimonopoulou, M., Koulouri, P., Previati, M., Realdon, G.,
Mokos, M. et al., 2022. Implementation of a new education-
al tool for evaluating Mediterranean Sea Literacy (MSL) of
high school students: A pilot study. Mediterranean Marine
Science, Special Issue, 23 (2), 302-309.

268

Deidun, A., Previati, M., Marrone, A., Gauci, A., Zammit, A.
et al., 2022. Ocean literacy and scientific data acquisition
through citizen science campaigns: a mixed approach in the
Maltese Islands to collect information on Pinna nobilis and
Pinna rudis. Mediterranean Marine Science, Special Issue,
23 (2), 357-365.

Kampouris, T.E., Koutsoubas, D., Kanelopoulou, K., Zannaki,
C., Batjakas, I.E., 2022. Informing the general public on the
threat status of the European spiny lobster, Palinurus ele-
phas (Fabricius, 1787) through Citizen-Science and social
media platforms. A case study from the Aegean Sea. Medi-
terranean Marine Science, Special Issue, 23 (2), 366-373.

Koulouri, P., Mogias, A., Mokos, M., Cheimonopoulou, M.,
Realdon, G. et al., 2022. Ocean Literacy across the Med-
iterranean Sea basin: Evaluating Middle School Students’
Knowledge, Attitudes, and Behaviour towards Ocean Sci-
ences Issues. Mediterranean Marine Science, Special Issue,
23 (2),289-301.

Lucrezi, S., 2022. Support for the research and monitoring
of marine algae: a study of Italian coastal users. Mediter-
ranean Marine Science, Special Issue, 23 (2), 374-388.

Merlino, S., Locritani, M., Farina, S., Sorbini, C., Battaglini,
S. et al., 2022. Plastic and Us: looking at the marine litter
problem from inside the rubbish. An unusual temporary ex-
hibition at the Natural History Museum of the University
of Pisa. Mediterranean Marine Science, Special Issue, 23
(2), 338-356.

Mioni, E., 2022. “Percorsi nel Blu” (“Blue Paths”): a long-last-
ing project to integrate Ocean Literacy and Marine Citi-
zen Science into school curricula. Mediterranean Marine
Science, Special Issue, 23 (2), 405-416.

Mogias, A., Boubonari, T., Realdon, G., Previati, M., Mokos,
M. et al., 2019. Evaluating Ocean Literacy of Elementary
School Students: Preliminary Results of a Cross-Cultural
Study in the Mediterranean Region. Frontiers in Marine
Science, 6, 396.

Mogias, A., Boubonari, T., Kevrekidis, T., 2022. Tracing the
occurrence of ocean sciences issues in Greek secondary ed-
ucation textbooks. Mediterranean Marine Science, Special
Issue, 23 (2), 310-320.

Mokos, M., Cheimonopoulou, M.Th., Koulouri, P., Previati,
M., Realdon, G. et al., 2020. Mediterranean Sea Literacy:
When Ocean Literacy becomes region-specific. Mediterra-
nean Marine Science, 21 (3), 592-598.

Mokos, M., Cheimonopoulou, M., Koulouri, P., Previati, M.,
Realdon, G. et al., 2021. The Importance of Ocean Literacy
in the Mediterranean Region - Steps Towards Blue Sustain-
ability. pp. 197-240. In: Ocean Literacy: Understanding the
Ocean, Key Challenges in Geography (EUROGEO Book
Series). Koutsopoulos, K.C., Stel, J.H. (Eds). European As-
sociation of Geographers, Springer, Cham.

Mokos, M., De-Bastos, E., Realson, G., Wojcieszek, D., Pap-
athanasiou, M. et al., 2022. Navigating Ocean Literacy in
Europe: 10 years of history and future perspectives. Medi-
terranean Marine Science, Special Issue, 23 (2), 277-288.

National Marine Educators Association (NMEA), 2010. Ocean
Literacy Scope and Sequence for Grades K-12. National
Marine Educators Association, College Park, Maryland,
USA. https://www.marine-ed.org/ocean-literacy/scope-
and-sequence (Accessed 9 March 2021).

Medit. Mar. Sci., Special Issue 23/2 2022, 266-269



National Oceanic and Atmospheric Administration (NOAA),
2020. Ocean Literacy: The Essential Principles and Fun-
damental Concepts of Ocean Sciences for Learners of All
Ages Version 3. National Oceanic and Atmospheric Admin-
istration, College Park, Maryland, USA. https://www.coex-
ploration.org/oceanliteracy/documents/OceanLitChart.pdf
(Accessed 26 October 2021)

Paredes-Coral, E., Deprez, T., Mokos, M., Vanreusel, A., Roose,
H., 2022a. The Blue Survey: Validation of an instrument to
measure ocean literacy among adults. Mediterranean Ma-
rine Science, Special Issue, 23 (2), 321-326.

Paredes-Coral, E., Mokos, M., Vanreusel, A., Deprez, T., 2021.
Mapping Global Research on Ocean Literacy: Implications
for Science, Policy, and the Blue Economy. Frontiers in

Medit. Mar. Sci., Special Issue 23/2 2022, 266-269

Marine Science, 8, 648492.

Payne, D.L., Marrero, M.E., Schoedinger, S.E., Halversen, C.,
2022. The Rise and Fall of the Tide: Ocean Literacy in the
United States. Mediterranean Marine Science, Special Is-

sue, 23 (2), 270-276.

Ryabinin, V., Barbiére, J., Haugan, P., Kullenberg, G., Smith,
N. et al., 2019. The UN Decade of Ocean Science for Sus-
tainable Development. Frontiers in Marine Science, 6, 470.

Santoro, F., Santin, S., Scowcroft, G., Fauville G., Tuddenham,
P., 2017. Ocean Literacy for All - A toolkit. UNESCO Of-
fice Venice and Regional Bureau for Science and Culture in

Europe (Italy), Intergovernmental Oceanographic Commis-

sion, Venice, 136 pp.

269


http://www.tcpdf.org

