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Abstract

Oceans provide the Earth with a wide range of fundamental benefits, and yet, they are in
danger. To protect them, marine literacy should be taught in schools. The main objective of
this study is thus to determine whether ocean-related terms are included in the primary
education curricula of the autonomous communities of Spain (PEC). The results indicate a
scarce presence of ocean-related terms in the natural sciences area of the PEC. In addition,
analysis revealed that there is no relationship between the relative mention of the term “coast”
and the relative length of local coastlines, indicating that the PEC do not take advantage of the
place attachment factor. According to the natural sciences Basque curriculum, it is the
responsibility of the primary education schools and teachers to determine to what extent marine
elements are to be taught and how they are implemented for the development of the scientific

competencies.
Resumen

Los océanos proporcionan al planeta muchos beneficios fundamentales y, sin embargo,
peligran. Para protegerlos deberian trabajarse en las escuelas. El objetivo principal de este
trabajo es determinar si los términos relacionados con el océano estan incluidos en los
curriculos autondémicos de Educacion Primaria (CAEP) de Espaina. Los resultados indican una
escasa presencia de términos relacionados con el océano en el area de Ciencias Naturales de

los CAEP. También revelaron que los CAEP no promueven el apego al lugar puesto que no se
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encontrd relacion entre el nimero relativo de veces que se menciona en ellos el término “costa”
y la longitud relativa de la linea de costa autonomica. En cuanto al area de Ciencias Naturales
del curriculo vasco, queda a merced de los centros y profesores en qué medida se ensefan los

elementos marinos y cdmo se implementan para el desarrollo de las competencias cientificas.

Espainiako Lehen Hezkuntzako curriculumetan itsasoarekin

loturiko terminoen presentziari buruzko azterketa

Laburpena

Ozeanoek oinarrizko onura ugari eskaintzen dizkiote planetari, baina, hala ere, arriskuan daude.
Horiek babesteko, eskoletan landu behar dira. Beraz, lan honen helburu nagusia da zehaztea
ozeanoarekin lotutako terminoek Espainiako Lehen Hezkuntzako curriculum autonomikoetan
(ELHCA) presentzia duten ala ez. Emaitzek ozeanoarekin lotutako terminoen presentzia urria
adierazten dute ELHCAko Natura Zientzien eremuan. Gainera, agerian utzi dute ELHCAek
lekuarekiko atxikimendua ez dutela sustatzen, ez baita erlaziorik aurkitu horietan "kosta"
terminoa aipatzen den kopuruaren eta kostalde autonomikoaren luzera erlatiboen artean. Euskal
curriculumeko Natur Zientzien arloari dagokionez, Lehen Hezkuntzako ikastetxeen eta
irakasleen eskuetan dago itsasoko elementuak zenbateraino landu behar diren eta lanketa hori

nola gauzatzen den gaitasun zientifikoak garatzeko.

Key words: curriculum, marine literacy, place attachment, primary education.
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1. Introduction

In 2015, all United Nations member states adopted 17 “Sustainable Development Goals”
(SDGs) as part of the 2030 Agenda for Sustainable Development to confront the current
situation of the world. Namely, the differences in access to food, drinking water, health care
and education across the planet which are exacerbated by the depletion of natural resources and
the negative effects of environmental degradation, including desertification, drought, soil
degradation, scarcity of fresh water and loss of biodiversity (United Nations [UN], 2015). The
2030 Agenda for Sustainable Development sets out a 15-year plan to achieve these goals.
Among the SDGs, the 14™, “conserve and sustainably use the oceans, seas and marine resources
for sustainable development”, recognises the indispensable role of marine science and that of
the Intergovernmental Oceanographic Commission (IOC) of the United Nations Educational,
Scientific and Cultural Organisation (UNESCO) in setting standards to address all challenges

or dimensions of ocean sustainability (U.N., n.d.).

Oceans provide a wide range of fundamental benefits, such as producing half of the oxygen in
the world, holding 50 times more carbon dioxide than our atmosphere, and regulating the
climate (National Oceanic and Atmospheric Administration [NOAA], 2021); they are a
fundamental part of biodiversity and marine ecosystems and are closely linked to global issues
such as climate change, water sustainability and food security (Pecl et al., 2017). However,
studies report that people are not aware of the wide range of ecosystem services oceans provide
the planet (Pew Oceans Commission, 2003), and many students do not consider the
understanding and connection between human beings and marine environments to be of great
importance (Mogias et al., 2019). This insensitivity contributes to the phenomenon of serious
marine ecosystem degradation across the planet due to a vast number and variety of human

activities (Halpern et al. 2007, Thushari, & Senevirathna, 2020).

The preservation of the oceans depends fundamentally on the degree of effectiveness in raising
the visibility and public awareness of these habitats and their values and the threats responsible
for their degradation (Costa et al., 2022). However, environmental awareness is not necessarily
about producing more information in a society where an overabundance of information is
globalised through the internet. Counterproductively, this information can become
overwhelming and difficult for individuals to understand and might drive the global population
to ignore the scale of the problem and reject a change in their consumption pattern.
Environmental education could help reduce the gap and improve the framework for

sustainability (Alonso et al., 2006). Educating for sustainability entails adopting a holistic
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perspective that allows for the integration of multiple aspects of environmental awareness
(Alvarez-Lires et al., 2017); it involves educating about processes that picture the system as a
whole, engaging innovation in the curriculum and teaching and learning experiences and
promoting processes of active and participatory learning. Furthermore, environmental
education should be addressed at all educational stages, from early childhood to the university

stage and, also, in nonformal education (Gémez Galindo et al., 2007).

Such a challenge requires collaboration and dialogue for more dynamic and effective
networking between scientists, science communicators, the media and educators (Duarte et al.,
2008; Tilbury, 2011). There is clear evidence of misconceptions and limited literacy about
global change in general, but even more seriously, this problem requires tackling
misinformation about the interrelation between human well-being and the preservation and
conservation of ecosystems (Alonso et al., 2006). If we narrow the range of ecosystem studies
to marine and oceanic biodiversity to effectively engage the public in marine ecosystems and
help generate demand to conserve these environments, scientists must collaborate with
educators and professional communicators in addition to generating and conveying information
on the status and role of marine ecosystems. It is only through the development of solid
partnerships between marine environmentalists and educator networks in first-hand experience
with children and the media that recognition and diffusion can be broadened in an effective and
consistent manner (Duarte et al., 2008). At a fundamental level, marine science education

should improve the capacity of students to learn about this natural resource (Veiga et al. 2016).

Environmental education is fundamental to attaining environmental awareness, values and
attitudes, and skills and conduct in line with sustainable development (Gough, 2017). Someone
who is marine literate is able to understand fundamental ocean concepts and principles, can
communicate about ocean issues and can make informed, responsible decisions regarding the
oceans and ocean resources (Cava et al., 2005). Someone who is marine literate has the
potential to engage individuals in behaviours that are less destructive to the ocean environment
and to aid in the capacity for creative solutions (Steel et al., 2005). Nevertheless, marine
education is frequently marginalized, and it is a struggle to find an appropriate place for it in
the curriculum of many countries (Gough, 2017). If ocean sustainability is to be achieved,
marine environmental education should be taught in schools (De Lara et al., 2017), and Gough

(2017) suggests that the places for it in the curricula are in science and geography.

Gough (2017) also suggests that marine literacy needs to engage students in social issues and

give them experience in working on solving them so that the task is much more satisfactory

53



and the context more meaningful. Thus, they may experience critical reflection, social
negotiation and social organisation, which may enable them to pursue other ecological and
marine environment problems. This proposal is in alignment with the new educational
paradigm encouraged and fostered by the European Union’s Agenda 2030 (U.N., n.d.), which
is intended to provide an adequate response to the requirements of modern society. Within this
paradigm, according to Izquierdo-Aymerich (2007), Morin (2011) and Tilbury (2011), it is
important for young pupils to formulate critical questions, to consider constructive and more
sustainable futures, to clarify their own personal values, to think in a systematic way and to
apply what they have been taught to other settings and different situations. Within this frame,
the objective of science education is to help students become scientifically literate citizens so
that they are able to engage with science-related issues and ideas as reflective citizens
(Organisation for Economic Cooperation and Development [OECD], 2019). This objective
requires knowledge of scientific concepts, theories, and practices and how these allow the
advancement of science (Jiménez-Aleixandre & Crujeiras, 2017) as well as how to
appropriately apply them in various contexts and settings (De Pro, 2013). The selection of
socioscientific topics that engage students in finding solutions to real problems contributes to
the development of critical thinking (Blanco Lopez et al., 2017). Therefore, teaching needs to
involve students in real scientific practices that provide opportunities to use their inquiry skills
to generate new ideas, assess the validity of new claims using arguments based on empirical
evidence, and model answers to generate explanations from existing evidence (Osborne, 2014).
Along this line, teachers are advised to use real-world situations that are close and relevant to

students (Gilbert, 2006; Sanmarti et al., 2011).

The success of the shift in approach to learning might be dependent in considerable part on
whether the new curriculum relates to the sociocultural proximity of the learners, i.e., considers
the actual physical, cultural and contextual background of learners (Mukama, 2014).
Particularly in subjects that have a practical application (Hernandez et al., 2011), such as
environmental education, the setting of the learning context becomes more significant. Science
is relevant for students’ lives and futures when it is place-based because it enables them to act

in the best interest of their local environment (Kuwahara, 2013).

Therefore, the objectives of this work are the following:

1. To determine the presence of marine science in the curriculum by determining the frequency

of related terms.
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2. To state the relation between the frequency of ocean-related scientific terms and the physical

context of the learning community.

3. To determine whether the mention of these terms in the natural sciences curriculum of the

Basque Country pursues the development of scientific skills.

2. Methodology

In accordance with the Organic Law 8/2013 for the quality of education (LOMCE) and the
recent Organic Law 3/2020 that modifies it (LOMLOE), it is the duty of the Ministry of
Education and Vocational Training to design the basic primary education curriculum. Hence,
the autonomous communities plan their own curriculum for primary education by building on
the aforementioned basic curriculum (Eurydice, 2022). Thus, there are 17 different primary
education curricula (PEC) for each of the 17 autonomous communities of Spain (Table 1). They

will soon be rearranged to meet the standards of the new LOMLOE.

2.1. Frequency of marine terminology in Spanish primary education curricula (PEC)

Since the dispersion of documents is high (Alonso et al., 2015), the “text mining” technique
was selected (Kaushik & Naithani, 2016) to make a global analysis of the PEC (Table 1), as
displayed in the additional documents shown in Table 1 or in Annex I (or II in Aragon) of the
corresponding legislation. Thus, a preliminary search for the terms "ocean", “coast”, “sea”,
“water” (with reference to only marine bodies of water) and “hydrosphere” was carried out
(Table 1). It should be noted that “coast” stands for the Spanish words “costa” and “litoral” and
that the Spanish word “marisma” was also included in the frequency of the term “sea”. These
terms were mainly found in the areas corresponding to natural sciences and social sciences.
Hence, subsequent searches were limited to these areas of the PEC. Next, in addition to
observing the area in which each of the terms was mentioned, their frequency of appearance in

the natural sciences and social sciences areas of each primary education curriculum was

determined.

Subsequently, the relative frequency of each term in each curriculum was calculated. Relative
frequency is defined as the product of the frequency of the term in the curriculum and 100,
divided by the addition of the frequencies of all search terms in both the natural and social

sciences.
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Table 1.

Regulation corresponding to the primary education curricula in each autonomous community

and the documents corresponding to the curricula that were included in the analysis.

Autonomous Regulation Additional information
Community
Andalusia Autonomous Community Decree 97/2015, 3rd of March Junta de Andalucia, Consejeria de Educacion, Cultura y
Deporte (2015).
Aragon Order of the 16th of June of 2014 and Educaragon. Departamento de Educacion, Cultura y
Order ECD/850/2016, of the 29th of July Deporte (2016).

. . Gobierno del Principado de Asturias, Consejeria de
Asturias Autonomous Community Decree 82/2014, 28th of August Educacion, Cultura y Deporte (2014)
Balearics Autonomous Community Decree 32/2014, 18th of July

Canary Islands Autonomous Community Decree 89/2014, 1st of August
Cantabria Autonomous Community Decree 27/2014, 5th of June
Castile La Autonomous Community Decree 54/2014, 10th of July

Mancha

Castile and Leon
Catalonia

Valencian
Community

Extremadura
Galicia
Madrid
Murcia
Navarra

Basque Country

La Rioja

Autonomous Community Decree 26/2016, 21st of July
Decree 119/2015, 23rd of July

Autonomous Community Decrees 108/2014, 4th of July
and 88/2017 of July the 7th

Autonomous Community Decree 103/2014, 10th of June
Autonomous Community Decree 105/2014, 4th of
Autonomous Community Decree 89/2014, 24th of July
Autonomous Community Decree 198/2014, 5th of
Autonomous Community Decree 60/2014, 16th of July
Autonomous Community Decree 236/2015, 22nd of

December

Autonomous Community Decree 24/2014, 13th of June

Generalitat de Catalunia (2017).

Gobierno Vasco. Departamento de Educacion, Politica
Lingiiistica y Cultura (2019)
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2.2. Relationship between the length of the coastline of each autonomous community and

the relative frequency of the term “coast”

The Spanish coastline, with a length of 7,905 km, extends across 10 autonomous communities,
2 cities, 25 provinces and 428 municipalities. The 10 km strip that defines the perimeter of this
zone between land and sea has a surface area of 80,000 km?. Approximately 3% of this surface
is dedicated to industrial facilities, 7% is dedicated to port facilities, 8% is dedicated to
agricultural exploitation and 40% of the coastline is urbanized (Spanish Ministry for the

ecological transition and the demographic challenge [MITECO], 2007).

The relative extension of the coastline is defined as the product of the length of the coastline in
the autonomous community (MITECO, 2007) and 100, divided by the length of the whole
perimeter of the autonomous community. The perimeter of the autonomous community was
calculated with spatial data from the Instituto Nacional de Geografia (2019) using QGIS
software (QGIS org, 2022). The relative extension of the coastline was calculated for each of
the autonomous communities and then compared with the relative frequency of the term "coast”

in each primary education curriculum.

2.3. Ocean-related terms connected with scientific practice in the Basque primary education

curriculum

To study whether the Basque curriculum shows signs of raising tasks that imply the
development of the students’ scientific skills in marine literacy, four types of task categories
were established (Garcia Barros et al., 2021). They included the following: type 1, those that
imply basic skills, i.e., identifying characteristics, establishing relationships, classifying,
comparing, and defining; type 2, those that denote skills related to the ability to describe,
explain causes or effects or justify phenomena scientifically on the basis of a theoretical model;
type 3, skills related to searching for information, formulating hypotheses, and designing and
performing experiments are entailed; and type 4, skills linked to the scientific interpretation of
data and evidence are implied (using evidence/data; formulating conclusions and elaborating
arguments justifying the validity of an idea or the adoption of a behaviour, based on theoretical

or empirical knowledge).
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3. Results

3.1. Frequency of marine terminology in Spanish primary education curricula (PEC)

After an initial search, the vast majority of the terms studied were found in the fields
corresponding to the areas of natural and social sciences, which is why Table 2 shows the

frequency of each of these words in these areas in each primary education curriculum.

As shown in Table 2, the term "ocean" is mentioned 57 times in the 17 PEC; however, this is
limited to the social sciences because the term does not appear at all in the natural sciences.
The highest frequency is 8 times in the social sciences area of the curriculum of the autonomous
community of Castile la Mancha, which has no coastline. Similarly, the presence of the terms
“sea”, "hydrosphere", and "water" is higher in the social sciences than in the natural sciences
(Table 2). Such words are generally mentioned in relation to the physical geography of the
planet, as the following examples denote: "Describes the surface of the Earth and distinguishes
between continents, seas and oceans", "Locates and names continents and oceans on globes

and world maps" and "Ocean waters and their movements: tides, waves and ocean currents".

Thus, PEC give importance to the location of water on Earth but leave aside marine resources
and their scientific relevance for scientific practice, leaving little opportunity for the
development of marine literacy. Similar to what McPherson (2018) detected in a study of
secondary education in Nova Scotia, the natural sciences of the Spanish primary education
curricula do not create opportunities for students to develop the skills necessary to make
informed decisions about ocean health, understanding it not only as a valuable resource but as
a necessary means for life on the planet. However, all learners and community members should
have some awareness of the significance and the magnitude of the challenges in marine
protection, both through identification and through understanding what they can do both as
individuals and as a collective (Gough, 2017). Nevertheless, without the inclusion of explicit
references and terminology about marine literacy principles within the natural sciences,
education about marine ecosystems and biodiversity will remain incoherent and peripheral in
the classroom. Without the use of precise and accurate terminology, it will not be possible for
primary school students to understand the sea and develop a comprehensive understanding of

the ocean in secondary school.
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Table 2.
Frequency of the identified words in each of the regional curricula in the areas of natural

sciences (NS) and social sciences (SS).

Aoy OCEAN COAST SEA WATER HYDROSPHERE ~ TOTAL
NS SS NS SS NS SS NS SS NS SS
Andalusia - 2 1 4 - 5 1 9 - 8 30
Aragon - 4 2 3 - 2 - 12 - 4 27
Asturias - 3 3 - - - 1 7 - 4 18
Balearics - 2 2 - - 2 - 4 - 6 16
Canary Islands - 2 1 2 - 5 - 9 - 5 24
Cantabria - 4 2 3 - 1 - 9 - 6 25
Castile-La - 8 1 13 - 14 - 12 - 3 51
Mancha
Castile and - 6 4 4 - 8 4 10 - 7 43
Leon
Catalonia - - - - - - 1 - 1 - 2
Valencian - 1 2 - - 1 - 5 - 3 12
Community
Extremadura - 4 6 - - 4 - 9 - 18 41
Galicia - 2 2 1 - 2 2 4 - 3 16
Madrid - 5 1 1 - 5 - 3 - 2 17
Murcia - 1 5 - - 1 - 2 - 2 11
Navarra - 6 2 3 3 - 2 14 - 3 33
Basque - 3 1 2 3 4 - 9 - 3 25
Country
La Rioja - 4 2 5 - 2 2 9 - 2 26
Total - 57 37 41 6 56 13 127 1 79 417

*Note: "Knowledge of the Natural Environment" and "Knowledge of the Social and Cultural Environment" in

Catalonia are equivalent to the natural sciences and social sciences, respectively.
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The only term whose frequency is quite balanced within the studied curricular areas is "coast",
which appears 37 times in the natural sciences and 41 times in the social sciences (Table 2).
Thus, this term was chosen to assess the relationship between the coastline length of each

autonomous community and the relative frequency of the term.

3.2. Relationship between the length of the coastline of each autonomous community and

the relative frequency of the term “coast”

In this study, it was observed that the term "coast" has a relative presence of more than 12% in
most of the Spanish autonomous communities. It is the term that shows the most balanced
usage between the natural and social sciences (Table 2), which is why this section of the study

focuses on it.

The primary education curriculum of Murcia stands out because it shows the highest relative
frequency of the term "coast" (45%). However, it is not the autonomous community with the
largest relative coastal length; in fact, at (35%), Murcia has only the second shortest relative
coastal length behind the Basque Country (Figure 1). It is also remarkable that the relative
frequencies of the term “coast” in Galicia, the Balearics and the Canary Islands (respectively
19%, 12% and 12,5%) with the three highest relative coastal lengths (respectively 55%, 100%
and 100%) are smaller than the relative frequency of the term in communities without coastline
such as Castile la Mancha, la Rioja or Castile and Leon (27%, 27% and 19%, respectively)
(Figure 1).

This lack of relation between the relative frequency of the term coast and the relative coastal
length is also perceptible in cases such as that of the autonomous community of Catalonia. In
fact, the Catalonian coast is 699 kilometres long (MITECO, 2007), which is 40% of the
perimeter of the entire community (Figure 1), yet neither the term coast nor almost any
reference to other terms related to marine ecosystems were found in its primary education
curriculum (Table 2). This absence of connection might lead to a decline in learning
achievement, as Mukama (2014) states that developmental processes may depend to a
considerable extent on whether they are related to the sociocultural surroundings of learners,

taking into account their physical, cultural and contextual environment.
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Figure 1.
Relative coastline of the autonomous community (%) versus the relative frequency with which

the term "coast" is found in primary school curricula (%).
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Relative coast line (%) = Relative frequency of the term "coast" (%)

3.3. Ocean-related terms connected with scientific practice in the Basque primary education

curriculum

As shown in Table 2, the analysed marine terms were found 25 times in the Basque curriculum
for primary education (Gobierno Vasco. Departamento de Educacion, Politica Lingiiistica y

Cultura, 2019), namely, 4 times in the natural sciences and 21 times in the social sciences.

Within the natural sciences, in the objective section, the Basque primary education curriculum
specifies that students are to develop scientific skills and critical thinking (i.e., “Identify, pose
and solve questions and problems related to significant elements of the natural environment,
using, both individually and cooperatively, strategies of scientific methodology...”, “Apply the
procedures of science and technology using knowledge of the properties of some materials,
substances and objects to plan, design and carry out projects...”, “Actively and critically
interpret messages, products, facts or scientific phenomena” and “Analyse some
manifestations of human intervention in the natural environment, critically assessing them

from parameters of sustainability and quality of life, in order to adopt behaviours in daily life

for the defence and recovery of ecological balance”.

However, the terms sea and coast were found within the content section of the natural sciences

curriculum, where none of the skills mentioned in the objective section was specifically related
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to them. Thus, it is on the mercy of primary education schools and teachers to determine to
what extent marine science is to be taught and how it is implemented for the development of
scientific competencies. Considering the place attachment factor (Kuwahara, 2013), it would
be expected that schools and teachers, mainly those of coastal villages and cities, would include
marine literacy in their science lessons. However, since the inclusion of marine science and the
terms on which it is included depends on schools and teachers, a secure knowledge of marine
literacy principles and positive attitudes towards the marine environment among teachers might
be a key factor affecting the presence of marine science in primary education (Boubonari et al.,

2013).

Regarding the social sciences, 38% of the marine terms occurred in the content section.
However, the other 62% were cited as part of the evaluation section of the social sciences
Basque curriculum, where specific actions were included. Such actions belonged mainly to
type 1: examine, describe, locate, compare, identify, and represent, as in "Locate oceans, seas,

continents and large climatic zones on the world map at different scales and on the globe".
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4. Conclusions

Despite the general consensus on the educational, environmental and social relevance of the
oceans, their relative presence in the Spanish natural sciences PEC is rather limited. The
implementation of terminology relevant to marine literacy is mostly integrated in the social
sciences, which may cause a loss in its scientific relevance, distancing this literacy from the

scientific practices in marine and oceanic environments.

On the other hand, it has not been possible to establish a relationship between the relative
coastline in the autonomous community and the relative frequency of the term "coast” in the
PEC. In coastal autonomous communities, such a deficit may denote a lack of connection
between the physical, cultural and contextual environment of the learners and the contents they
must apprehend, thus dismissing the place-attachment factor that favours the developmental
processes of the students. Furthermore, when the Basque primary education curriculum was
analysed for the promotion of scientific skills in marine literacy, it was found that primary
education schools and teachers determine which marine elements are to be taught and how they
are implemented within the natural sciences. Thus, the teachers’ marine literacy and positive
attitudes towards the marine environment might be decisive factors for it to be taught at Basque

schools.

The upcoming restructuring of PEC contents to accommodate the new LOMLOE law provides
the opportunity to update marine science, recovering a neglected resource that must be studied
to obtain oceanic literacy. Such renovation should comprehensively include content and
activities on marine science that enable students to approach the topic from both the social

sciences and natural sciences and to develop scientific skills.
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