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A B S T R A C T   

This study took as a case study the perspective of teachers working in the State of Rio de Janeiro by 53 interviews 
to investigate the challenges and prospects of including content about the ocean in Brazilian school classrooms. 
The data were subjected to content analysis and explored quantitatively using Descending Hierarchical Classi-
fication (DHC) and Factor Correspondence Analysis (FCA) of word and terms used by teachers in their discourse. 
The main difficulties reported in including themes related to the ocean and marine environments in classes were 
the absence of OL in the school curriculum and university education, as well as the limited time to work on these 
subjects in classes, which is in line with the challenges faced by teachers from other countries. On the other hand, 
Brazilian teachers cited particular problems of Brazilian formal education, such as the need for professional 
development, support for an education with an interdisciplinary emphasis, and provision of financial resources 
for schools. However, DHC analysis also indicates strong connection of the teachers with the ocean due to sea 
fascination (24% of the answers in the textual corpus), spiritual and emotional connection (26.7%), leisure 
(22.7%) and professional interest (26.7%). Furthermore, the textual corpus also identified that teachers recog-
nize the importance of teaching marine topics due to: students live in coastal areas (32.2%), the provision of 
ecosystem services (19.9%), preservation issues (34.2%), and limited student knowledge on these themes 
(13.7%). These data can help formulate educational policies to mitigate OL teaching barriers in Brazilian schools.   

1. Introduction 

The global ocean corresponds to 97% of the hydrosphere, covering 
approximately 71% of the Earth’s surface (361 million square kilome-
ters). It is intrinsically related to human well-being, providing resources 
such as oxygen and food, serving as a means of trade and transportation, 
generating jobs, and regulating the climate, among other benefits [1,2]. 
However, public knowledge about the importance of the ocean is low, as 
indicated by several studies [e.g., [3–6]. 

The lack of knowledge regarding how the ocean affects human life 
and vice versa [7] has contributed to boost anthropogenic impacts on 
this ecosystem. These impacts have become increasingly severe and 
dramatic since the 20th century [8,9] and are expected to escalate with 
the expansion of the human population and its migration to coastal areas 
[10]. Increasing degradation has imposed the need for conservation and 
restoration of the ocean and demanded policies for the sustainable use of 
its resources. Therefore, the period between 2021 and 2030 has been 
designated by the United Nations as the Decade of Ocean Science for 
Sustainable Development (Ocean Decade). 

One of the significant challenges of the Ocean Decade is to mobilize 

civil society in making decisions about the use of the ocean and its re-
sources, which necessitates an increase in public understanding of the 
ocean and its ecosystems. Citizens educated about the problems and 
possible solutions related to marine issues are expected to make choices 
that reduce the impact on these environments [11,12]. In this regard, an 
education that includes marine and ocean themes plays a key role in 
promoting knowledge and awareness about the importance of the ocean 
for life on Earth and its vulnerability [13,14]. The campaign for Ocean 
Literacy (OL) is an initiative that has promoted ocean knowledge and 
encourages social participation in the actions of the Ocean Decade [15]. 

Emerging in the early 2000s in the United States from the perception 
that the knowledge of the American population about the ocean was 
scarce, in addition to the fact that the presence of the ocean themes in 
the school curriculum was deficient [16], OL means that students, at the 
end of the school term, should be able to (1) understand fundamental 
concepts about how the ocean works, (2) speak in an informed manner 
about issues related to the marine environment, and (3) make informed 
and responsible decisions about the ocean and its resources [17]. Thus, 
its target audience should be children and young people of school age, as 
they will be the decision-makers in the future [15]. Therefore, the school 
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is a privileged place where OL should be developed [7,18]. 
Including OL in formal education is still a challenge, especially given 

the current composition of school curricula [19–25]. However, apart 
from integrating OL into the curriculum, including these themes in 
classrooms relies on the teacher’s role as a mediator of content [26,27]. 
For this reason, several studies have investigated teachers’ perceptions 
of their teaching practices regarding the ocean theme. For instance, 
Castle et al. [20] interviewed teachers in the county of Dorset, England, 
and identified limited class time, the absence of these themes in the 
curriculum, and the lack of teaching resources as the primary barriers to 
teaching marine sciences. The same results were repeated in interviews 
with high school teachers in Nova Scotia, Canada [28]. Eidietis & 
Jewkes [29] used questionnaires administered to teachers in 10 US 
states and identified that most research participants had positive atti-
tudes towards ocean science but felt unprepared to teach these contents. 
Freitas et al. [30] also worked with questionnaires and identified that 
the availability of educational resources, professional training, and 
support of specialists were demands of primary school teachers in 
Australia to facilitate the inclusion of ocean themes in their classes. 
However, research of this nature does not exist so far in countries of the 
global south. In this regard, this research aims to study the challenges 
and prospects of teaching about the ocean in Brazil as perceived by 
elementary and high school teachers, as well as their perceptions about 
OL as defined by its principles and concepts. The outcomes of this study 
are expected to foster OL in classrooms, thereby providing support for 
the initiatives implemented to advance the objectives of the Ocean 
Decade in Brazil [15]. 

2. Material and methods 

2.1. Data collection instrument 

A semi-structured interview script was developed to explore the 
perspectives of primary and secondary school teachers regarding the 
significance of teaching topics related to the marine environment, as 
well as the potential opportunities and obstacles associated with this 
form of education. The script underwent evaluation in a pilot study 
involving a sample of six teachers specializing in Biology, Science, Ge-
ography, and History. The obtained results were used to refine the 
wording and sequence of questions to enhance the clarity and compre-
hensibility of the script for the interviewees. The final interview script 
consisted of 16 questions, grouped into three sections: (1) profile of the 
interviewee and connection with the marine environment – encom-
passed questions 1–3, intending to collect sociodemographic informa-
tion and the relationship between respondents and the marine 
environments; (2) professional trajectory – consisting of questions 4–9, 
whose purpose was to obtain data on the interviewees’ education, their 
professional lives, and their familiarity with content related to the ocean 
theme; and (3) perception on the teaching of content about the ocean 
and marine environments – formed by questions 10–16, aimed to seek 
information on the perception of the interviewed teachers about their 
approach in class, the importance, challenges, and prospects of the in-
clusion of ocean and marine themes in the classes, as well as getting to 
know the ocean literacy. Chart 1 shows the interview script with the 
question specifications. 

The selection of interviewees occurred in two stages. Initially, the 
research was promoted through the authors’ social media platforms 
(Facebook and Instagram) and by sharing messages in WhatsApp groups 
focused on education, in which the authors were members. In a subse-
quent phase, the interviewed participants were requested to suggest 
other teachers who could potentially participate in the study. Those 
interested in participating in the study must meet two criteria: teach in 
schools located in one or more municipalities on the coast of the State of 
Rio de Janeiro and be a teacher of Biology, Science, Geography, or 
History, as a previous study indicated that these subjects were those that 
most presented content related to the ocean and marine environments in 

the Brazilian school curriculum [31]. 
The interviews were individual and previously scheduled according 

to the day and time availability of each participant. The interviews were 
conducted from September to December 2021 using the virtual and free 
Google Meet platform, mainly because all of them took place during the 
COVID-19 pandemic. Each interview was audio-recorded and then 
transcribed. The average duration of the interviews was 28 min. 

Chart 1 
Interview script.  

# QUESTION 
1 How old are you? 
2 What city do you reside in? Is it a coastal city? Have you ever lived in a 

landlocked city? 
3 Do you have a personal connection or affinity towards the ocean and marine 

environments? 
a If yes, how? 
b If not, why? 

4 Which undergraduate course did you graduate from, and from which 
institution? 

5 In which municipalities do you teach? Are these municipalities located on the 
coast? 

6 What subjects do you teach, and in which teaching segments? 
7 How long have you been a teacher? 
8 Did you pursue any courses or subjects related to the ocean and marine 

environments during or after completing graduation? 
9 How would you characterize your knowledge regarding the ocean and marine 

environments? 
10 Do you believe that content related to the ocean and marine environments is 

significant for student education? Why? 
11 Do you perceive a connection between the discipline you teach and the ocean 

and marine environments? 
a If yes, how? 
b If not, why? 

12 Do you typically cover topics related to the ocean and marine environments in 
your classes? If so, how do you approach and incorporate those subjects? 

13 How do you evaluate the presence of content related to the ocean and marine 
environments in the school curriculum of your subject? 
a If this content is included, do you believe that the curriculum approach 

alone is adequate to cultivate basic knowledge about the ocean and 
marine environments in students? 

14 From your perspective, what are the primary factors that impose the greatest 
limitations on incorporating content related to the ocean and marine 
environments into your subject? 

15 In your opinion, what would it take for you to include this content in your 
subject’s classes? 

16 Have you ever heard of Ocean Culture or Ocean Literacy? If yes, what do you 
think it would be?  

2.2. Data analysis 

The sociodemographic information of participants, including age, 
gender, teaching segment, subject taught, professional training related 
to the marine theme, years of professional experience, place of residence 
in proximity to the coastal region, and their familiarity with Ocean 
Literacy (OL), was tabulated and analyzed using descriptive statistics in 
Microsoft Excel. 

Systematization and categorization of answers referring to the 
teacher’s knowledge and the way of approaching the classes regarding 
the contents of the ocean and marine environments, the presence of 
these themes in the school curriculum, and the challenges and prospects 
for the inclusion of these themes in the classes were analyzed using the 
content analysis technique [32]. The interview transcripts underwent 
the following procedure: (1) initial reading to familiarize with the ma-
terial (pre-analysis phase); (2) identification and definition of analysis 
categories based on the reading (material exploration phase); (3) coding 
of registration units (which are correspondent to the perception of the 
interviewees about the themes categorized), defined by the context units 
which are excerpts of teacher’s answers that gives the meaning of the 
registration units categorized and submitted to a frequency counting; 
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and (4) treatment of results, inference, and interpretation conducted 
during the final phase of content analysis. 

The software IRAMUTEQ 0.7 alpha 2 (Interface de R pour les Ana-
lyses Multidimensionnelles de Textes et de Questionnaires), which in-
forms the relationships between the words most frequently enunciated 
by the individual, was used to understand the structure and organization 
of the teachers’ answers relative to their (1) connection with the marine 
environment and (2) perception of the importance of teaching content 
about the ocean to students. This software necessitates the preparation 
of a textual corpus, which comprises a collection of texts centered 
around a specific subject. In this study, each text in the corpus repre-
sented the response of an interviewee. Two textual corpora were con-
structed and corresponded to (1) the relationship of the interviewed 
teacher with the marine environment and (2) the perception of the 
importance of teaching content about the ocean and marine environ-
ments for student training. The two textual corpora underwent 
descending hierarchical classification (DHC) analysis. In this technique, 
each respondent’s response to the question being analyzed begins with 
an initial context unit. From there, textual segments are identified and 
classified, ensuring that each class of text segments shares a similar 
vocabulary and differs from the text segments of other classes [33]. The 
result is organized in the form of a dendrogram, which visually repre-
sents the relationships between the different classes. The dendrogram 
also shows a list of words significantly associated with each class (p <
0.05). The statistical significance of this association was verified using 
the chi-square test [34]. Factorial correspondence analysis (FCA) was 
employed to visualize the proximity between classes [34]. 

3. Results 

A total of 53 teachers were interviewed, all of whom taught in 10 
coastal municipalities in the state of Rio de Janeiro. Only two in-
terviewees did not reside in coastal cities at the time of the interview, 
and 12 were born and raised in non-coastal cities. Additionally, two 
interviewees taught in both coastal and non-coastal municipalities. The 
majority of the interviewees (58.5%) had previous exposure to content 
related to the ocean and marine environments during their professional 
training. Among those who had no such exposure, most were History 
teachers (10 out of 11 History teachers). The age of the interviewees 
ranged from 28 to 67 years, with an average age of 42. They had been 
working in the teaching profession for a duration ranging from 4 to 40 
years, with an average of 16 years. The interviewed teachers were pri-
marily employed in the public school system (69.8%), which accounts 
for 58% of educational institutions in the state of Rio de Janeiro [35]. 
They taught in both elementary and high school education levels 
(45.3%). Additionally, only 10 respondents had prior contact with OL. 
These details are summarized in Table 1. 

Out of the 53 interviewed teachers, four indicated that they did not 
incorporate content about the ocean and marine environments into their 
classes. However, the majority of teachers mentioned including these 
subjects, albeit to a limited extent. The content analysis revealed that 
Biology and Science teachers presented the ocean theme in the context 
of biodiversity and environmental issues, while Geography teachers 
focused on aspects such as relief, ocean use, and occupation, such as 
economic, social and cultural activities in which different human com-
munities in their practice use this space. History teachers highlighted the 
ocean and marine environment as spaces for culture, commerce, and 
transportation. Only four teachers considered the presence of ocean- 
related content in the school curriculum to be satisfactory, while most 
respondents viewed it as a limited theme within the curriculum (N =
35). In relation to the perception of knowledge that each interviewee has 
on topics related to the ocean, four categories emerged: sufficient 
(presents adequate knowledge on the topic); median (presents knowl-
edge on the topic); limited (presents little knowledge on the topic); and 
insufficient (presents knowledge on the topic which would not be 
enough to take the topic to their classes). Among these categories, only 

one teacher expressed a perception of insufficient knowledge of the 
ocean and marine environments, while the majority regarded their 
knowledge as limited (N = 26). These findings are summarized in  
Table 2. 

A correlation analysis conducted between the data on the perception 
of knowledge and content approach in Table 2 revealed a weak positive 
correlation (R = 0.301), yet highly significant (p = 9.23 ×10− 8) between 
these data. 

The responses from teachers regarding the factors that hinder the 
inclusion of content related to the ocean and marine environments in 
their subject classes identified a total of 107 barriers. These barriers 
were further analyzed and categorized into seven main themes and 22 
subthemes, as outlined in Table 3. According to the teachers, the pri-
mary challenge in teaching content about the ocean and marine envi-
ronments is the absence of the subject in the school curriculum (N = 20). 
This is followed by a lack of time to address this content (N = 13) and 
insufficient professional training that covers the theme (N = 11). 

Regarding the strategies to overcome these barriers, the interviewees 
highlighted 87 factors that could facilitate the inclusion of ocean and 
marine themes in the classroom. These factors were further categorized 
into seven main themes and 25 subthemes, as presented in Table 3. 
Among the identified actions, two were considered crucial to address the 

Table 1 
Characterization of the interviewed teachers relative to the sociodemographic 
profile, training relative to the marine environment, professional activity, and 
contact with Ocean Literacy (N = 53 interviewed teachers).  

Interviewee’s profile Classification N (%) 

Gender Male 36 (68%) 
Female 17 (32%) 

Residence City with coastline 47 
(88.7%) 

Landlocked city 6 (11.3%) 
Age 20–30 years 3 (5.7%) 

31–40 years 22 
(41.5%) 

41–50 years 21 
(39.6%) 

51–60 years 5 (9.4%) 
61–70 years 2 (3.8%) 

Did you take a course on the marine 
environment? 

Yes 31 
(58.5%) 

No 22 
(41.5%) 

Teaching time 1–10 years 14 
(26.4%) 

11–20 years 24 
(45.3%) 

21–30 years 12 
(22.6%) 

31–40 years 3 (5.7%) 
Subject Biology 9 (20%) 

Sciences 8 (15.1%) 
Sciences and 
Biology 

7 (14.2%) 

Geography 18 (34%) 
History 11 

(20.7%) 
Education segment Elementary 16 

(30.2%) 
High 13 

(24.5%) 
Elementary and 
high 

24 
(45.3%) 

Education system Private 7 (13.2%) 
Public 37 

(69.8%) 
Private and public 9 (17%) 

Contact with Ocean Literacy Yes 10 
(18.9%) 

No 43 
(81.1%)  
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aforementioned challenges: the inclusion of the theme in the school 
curriculum (N = 14) and the provision of continuing education oppor-
tunities for teachers (N = 11). According to the interviewees, these ac-
tions could help address the lack of initial professional training focused 
on topics related to the ocean and marine environments. 

The descending hierarchical classification (DHC) analysis performed 
on the textual corpus pertaining to teachers’ perceptions of the impor-
tance of content related to the ocean and marine environments for stu-
dent education (question 10 of the interview script) resulted in the 
identification of four distinct classes (Fig. 1). The first class, accounting 
for 32.2% of the texts, consisted of statements from teachers who 
considered the study of ocean and marine themes important for students 
residing in coastal regions. Class 2 (19.9% of the texts) encompassed the 

perception that learning about the ocean and marine environments 
holds significance due to the ecosystem services associated with them. 
Class 3 retrieved 34.2% of the texts and emphasized the importance of 
raising students’ awareness about ocean preservation. Lastly, Class 4 
(13.7% of the texts) indicated that teachers viewed teaching content 
about the ocean and marine environments as important because such 
topics are inadequately addressed in schools and students possess 
limited knowledge about them. The factorial correspondence analysis 
(FCA) (Fig. 2) revealed that the first axis (43.35% of the total variation) 
distinguished class 1 from the other classes, while the second axis 
(30.19% of the total variation) allowed differentiation between classes 2 
and 3 from class 4. 

The DHC analysis conducted on the responses concerning the 
connection of the interviewed teachers with the marine environment 
(question 3 of the interview script) resulted in the identification of four 
classes, as illustrated in Fig. 3. Class 1 accounted for 24% of the texts and 
indicated a fascination with marine environments among the re-
spondents. The second class, representing 26.7% of the texts, reflected 
an emotional and spiritual connection with the marine environment. 
The third class (22.7% of the retrieved texts) emphasized a connection 
related to leisure activities. Lastly, the fourth class (26.7% of the 
recovered texts) demonstrated an association between the interviewees 
and their professional involvement with marine environments. The FCA 
(Fig. 4) revealed that axis 1 (41.13% of the total variation) distinguished 
class 1 from the other classes, while axis 2 (31.94% of the total variation) 
allowed differentiation between class 4 and classes 2 and 3. 

4. Discussion 

Ocean Literacy (OL) is recognized as a crucial element for the success 
of the Ocean Decade, with formal education being identified as a key 
area for its promotion [15]. To comprehend the perspectives and chal-
lenges associated with incorporating OL into formal education, it is 
essential to investigate and interpret the difficulties faced by teachers in 
implementing these contents and the proposed solutions to overcome 
these barriers. Previous studies have indicated a positive correlation 

Table 2 
Categories defined from the content analysis for the answers of teachers inter-
viewed about the perception of their knowledge relative to contents about the 
ocean and marine environments, the approach of these contents in their classes, 
and the presence of these contents in the school curriculum. Bio = Biology; Sci =
Sciences; Geo = Geography; Hist = History.   

Subject 

Knowledge perception Bio Sci Bio/ 
Sci 

Geo Hist N 

Sufficient 5 1 3 2 0 11 
Median 2 5 2 5 1 15 
Limited 3 1 1 11 10 26 
Insufficient 0 1 0 0 0 1 
Content approach Bio Sci Bio/ 

Sci 
Geo Hist N 

Yes 9 6 6 12 8 41 
Little 1 1 0 5 1 8 
Do not address 0 1 0 1 2 4 
Perception of presence in the 

curriculum 
Bio Sci Bio/ 

Sci 
Geo Hist N 

Satisfactory 3 1 1 0 1 6 
Restrict 5 4 3 17 6 35 
Implicit 2 3 1 1 1 8 
Absent 0 1 0 0 3 4  

Table 3 
Mentioned barriers and solutions identified in the teachers’ statements based on a content analysis divided into themes and subthemes. F = frequency, % = Percentage, 
N = Total subthemes.   

Barrier Solution 

Theme Subtheme F % Subtheme F % 

Curriculum Absence of the content in the curriculum  20  18.7 Inclusion of the subject in the curriculum  14  16.1 
Extensive curriculum  6  5.6 Curriculum reformulation  2  2.3 
Curriculum organization  1  0.9      

Professional training University education  11  10.3 University education  7  8.0 
Continuing education  3  2.8 Continuing education  11  12.6 

Professional performance Lack of time to prepare lessons  5  4.7 Interest in the theme  7  8.0 
Theme perceived as not relevant  4  3.7 Making the topic relevant to the subject  3  3.4 
Lack of knowledge  4  3.7 Working in an interdisciplinary way  3  3.4 
Lack of interest  4  3.7 Overcoming traditional teaching methods  3  3.4 
Preference for traditional teaching methods  2  1.9 Stimulating student interest in the theme  2  2.3 
Curriculum interpretation  2  1.9 Perception of the importance of the theme  2  2.3      

Use of technology  2  2.3      
Use of active methodologies  1  1.1 

Institutional Lack of time to address the theme  13  12.1 Longer class time  5  5.7  
Lack of interdisciplinary work  4  3.7 Encouraging interdisciplinary work  4  4.6 
Emphasis on tests  3  2.8 Professional appreciation  3  3.4 
Pressure to follow the curriculum  2  1.9 Institutional support to address the issue  2  2.3 
Remote teaching  1  0.9 Greater autonomy for the teacher  1  1.1 
Lack of technological resources  1  0.9 Reformulation of university entrance  1  1.1      

Reformulation of the school model  1  1.1 
Field class Lack of field class  3  2.8 Institutional support for field trips  3  3.4 

Lack of resources for field classes  3  2.8 Field trips  2  2.3 
Lack of parental support for field classes  1  0.9 Parent support for field trips  1  1.1 

Material resources Lack of material resources  5  4.7 Production of didactic material  5  5.7 
Public Interest Student interest  2  1.9 Develop society’s interest in the theme  1  1.1      

Public fascination with the marine environment  1  1.1 
N   107     87    
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between a teacher’s claimed knowledge of specific content and their 
decision to introduce it in the classroom [26,36]. This correlation was 
also observed among the interviewed Brazilian teachers, who reported 
incorporating ocean-related subjects in their classes "when it is appro-
priate and there is space within the curriculum" (teacher 2), "taking 
advantage of gaps in certain topics of the curriculum" (teacher 49), or 
"seeking examples that relate to marine environments" (teacher 9). 

The school curriculum plays a crucial role in determining the in-
clusion of OL in classrooms, as highlighted in the literature [7,37,38]. 
Numerous studies conducted worldwide have indicated that the pres-
ence of subjects related to the ocean and marine environments is either 
limited or even absent from school curricula [20–24], including the 
curriculum in Brazil [25,31]. In the present study, a considerable 
number of interviewed teachers also expressed the view that the 
approach to the ocean and marine themes in the Brazilian curriculum is 
presented in a restricted manner for all grades. Moreover, they consid-
ered the limited presence of this theme in the curriculum as the primary 

challenge for its inclusion in Brazilian classrooms. For instance, teacher 
30 described the presence of ocean-related content in curriculum doc-
uments as "extremely poor" and emphasized that the absence of this 
content in the curriculum limits its inclusion, leaving it solely up to the 
teacher’s discretion. 

The lack of time to address the topic in class emerged as the second 
most cited barrier by the interviewed Brazilian teachers, impeding the 
inclusion of ocean and marine themes in schools. This constraint is 
intricately linked to another obstacle mentioned by teachers, namely, 
the perception that the curriculum is excessively extensive. For instance, 
teacher 13 expressed, "[…] the main limiting factor is time. Our class 
time, we have an exceptionally large curriculum, it is an extensive 
curriculum." While this finding aligns with results from other studies 
[20,28,30], it is worth noting that time constraints are not considered a 
significant challenge according to education stakeholders in Ireland, as 
indicated in the study by McCauley et al. [39]. 

Another obstacle identified in the literature regarding the imple-
mentation of OL in formal education is the gap in teacher training 
concerning ocean and marine environment themes [40–42]. For 
example, studies conducted by Boubonari et al. [43] and Mogias et al. 
[26] revealed through the answers to questionnaires applied to uni-
versity graduates in Greece that these aspiring professionals primarily 
acquire information on these themes from traditional media and the 
internet, rather than through their university education. This lack of 
specific education was also highlighted in the study by McPherson et al. 
[28], where only two out of 17 science professors interviewed in Nova 
Scotia, Canada, claimed to have received training related to ocean sci-
ences. An analogous situation exists in Brazil, where professional edu-
cation was also cited as a significant barrier by teachers. While some 
Brazilian teachers reported studying subjects related to the marine 
environment during their undergraduate studies, they expressed limited 
knowledge of these themes and recognized the need to "update their 
understanding of these contents" (teacher 23). To bridge this training 
gap, teachers seek to obtain “information from textbooks […]” or 
“search for sources on the internet” (teacher 44). 

Similar to the Canadian teachers interviewed by McPherson et al. 
[28], the majority of Brazilian teachers in this study acknowledged the 
importance of knowledge about the ocean and marine environments. 
However, while Canadian teachers emphasized the importance in rela-
tion to ecosystem services, Brazilian teachers identified four aspects: 

Fig. 1. Dendrogram of descending hierarchical classification of the textual corpus on the teacher’s perception of the importance of contents on the ocean and marine 
environment for student training. F: frequency of occurrence of the words listed within each class; χ 2: chi-square test values; *significant values (p < 0.05). 

Fig. 2. Factorial correspondence analysis of the textual corpus on the teacher’s 
perception of the importance of contents about the ocean and marine envi-
ronment for student education. 
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relevance to students’ daily lives (reflected in words such as student, 
related, recognition, and training), raising awareness (reflected in words 
such as life, person, planet, garbage, knowing, importance, and under-
standing), ecosystem services (represented by words such as city, 
climate, population, economy, and working), and the lack of knowledge 
about the ocean (related to words such as giving, attention, and 
content). 

From the perspective of Brazilian teachers, the inclusion of ocean 
and marine-related content in university curricula and the imple-
mentation of ongoing professional development programs were identi-
fied as crucial measures to bring ocean themes into Brazilian classrooms. 
These demands have also been expressed by teachers in Australia [30] 
and Ireland [39]. However, studies such as those by Boubonari et al. 
[40] and Mogias et al. [43] have indicated the significance of teachers’ 
personal connection with the ocean as a relevant factor in incorporating 
ocean themes in their classes. For instance, Eidietis and Jewkes [29] 

conducted research with science teachers in the United States and found 
that positive attitudes toward ocean science influenced the inclusion of 
such themes in their teaching. In the case of Brazilian teachers, their 
connection with the ocean and marine environments is evident through 
admiration (represented by words such as relation, living, and strong), 
emotional and spiritual relationships (identified in words such as con-
necting, feeling, child, and spiritual), leisure (related to words like boat, 
ride, and sensation), and professional engagement (identified in words 
such as biology, course, and diving). 

The challenges in implementing OL in formal education settings have 
been extensively discussed in countries of the global north [7,20,28,30, 
39,44]. However, this study is the first to present data for a country in 
the global south. Although the investigation was concentrated on 
teachers from coastal municipalities in the State of Rio de Janeiro and 
data from other Brazilian regions (coastal and non-coastal) are desir-
able, the interviews were made in an urban center that concentrates and 
radiates culture and ideas to the country as a whole. Therefore, in 
certain extent it represents a good baseline of what are the ideas of 
teachers from other parts of the country, both due to influence and 
concentration of professionals from other Brazilian regions. Another 
point to take in consideration is that the challenges and solutions for 
including the ocean in schools pointed out by teachers from other 
countries, with very different characteristics from Brazil, are very 
similar to what was mentioned by the teachers interviewed in this study 
[7,20,28− 30,39,44]. Thus, despite the geographical, economic, and 
political differences between countries in the global north and south, the 
three primary barriers to teaching content about the ocean and marine 
environments are consistent: the absence of content in the school cur-
riculum, inadequate coverage of the marine theme in university edu-
cation, and insufficient time to address these topics in class [20,28,30, 
39,44]. However, notable differences were observed in the perception of 
Brazilian teachers regarding the challenges faced in implementing OL. 
For example, the lack of didactic resources on the ocean and marine 
environments was a major challenge mentioned by teachers in Canada 
[28], the United States [44], and England [20], but was less frequently 
cited by Brazilian teachers. On the other hand, Brazilian teachers 
highlighted difficulties such as limited time for class preparation, chal-
lenges of interdisciplinary work, and a lack of support and resources for 

Fig. 3. Dendrogram of descending hierarchical classification of the textual corpus on the respondent’s connection with the ocean and marine environment. F: 
frequency of occurrence of the words listed within each class; χ2: chi-square test values; *significant values (p < 0.05). 

Fig. 4. Factorial correspondence analysis of the textual corpus on the re-
spondent’s connection with the ocean and marine environment. 
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field trips. Thus, overcoming the barriers to teaching OL in Brazilian 
schools requires strategies already identified and implemented in the 
global north, as well as measures tailored to the specificities of Brazil, 
such as valuing education professionals, supporting interdisciplinary 
work, and providing resources and support for field trips. The present 
study aims to serve as an information source for all stakeholders inter-
ested in promoting OL in classrooms to achieve the objectives of the 
Ocean Decade. 

5. Conclusion 

Teachers play a crucial role in introducing concepts and themes 
related to OL in schools and increasing awareness among young people 
about the impact of the ongoing environmental crisis on the ocean. 
However, Brazilian teachers, like their counterparts in the USA, Europe, 
and Australia, face shared challenges in implementing OL in classrooms, 
including mainly the absence of ocean and marine themes in school 
curricula (cited by 18.7% of the interviewee), a lack of professional 
training on these subjects (13.1% mentions to this problem), and limited 
time for class preparation (12.1% complained of that). These obstacles 
are not unique to Brazil but are prevalent worldwide. 

In addition to these familiar challenges, teachers also reported bar-
riers which are specific to Brazilian reality such as the appreciation of 
education professionals, the need for interdisciplinary education sup-
port, and the provision of financial resources for schools. However, 
Brazilian teachers demonstrated strong personal connections with ma-
rine environments, as shown by the dendrogram of descending hierar-
chical classification of the textual corpus on the respondent’s answers. 
Their connection with the ocean and marine environment are related to: 
(1) sea fascination (24% of the answers in the textual corpus), (2) 
spiritual and emotional connection (26.7% of the textual corpus), (3) 
leisure (22.7%) and (4) professional interest (26.7%). Furthermore, the 
textual corpus also identified teachers recognition of the importance of 
content related to the ocean and marine environments for student ed-
ucation because students live in a coastal area (32.2% of the answers in 
the textual corpus), marine environments provide important ecosystem 
services (19.9% of the textual corpus), preservation issues (34.2%), and 
limited knowledge of students on these themes (13.7%). 

In this context, the challenges for implementing OL may seem small 
when compared to the possibilities and benefits that arise when 
appropriate material conditions are provided through public policies 
that support formal education. 
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A. Troisi, A. Fischer, S. Aricò, T. Aarup, P. Pissierssens, M. Visbeck, H. 
O. Enevoldsen, J. Rigaud, The UN Decade of Ocean Science for sustainable 
development, Front. Mar. Sci. 6 (2019) 470, https://doi.org/10.3389/ 
fmars.2019.00470. 

[15] UNESCO-IOC, Ocean Literacy Framework for the UN Decade of Ocean Science for 
Sustainable development 2021–2030, Paris, 2021. 

[16] S. Schoedinger, L.U. Tran, L. Whitley, From the principles to the scope and 
sequence: a brief history of the ocean literacy campaign, Spec. Rep. Natl. Mar. 
Educ. Assoc. (NMEA) 3 (2010) 3–7. 

[17] Ocean Literacy Network, Ocean Literacy: The essential principles and fundamental 
concepts of ocean sciences for learners of all ages Version 3. https://oceanliteracy. 
unesco.org/resource/ocean-literacy-the-essential-principles-and-fundamental- 
concepts-of-ocean-sciences-for-learners-of-all-ages-2020/, 2020 (accessed 9 May 
2023). 

[18] B.L. Hartley, R.C. Thompson, S. Pahl, Marine litter education boosts children’s 
understanding and self-reported actions, Mar. Pollut. Bull. 90 (2015) 209–217, 
https://doi.org/10.1016/j.marpolbul.2014.10.049. 

[19] M. Hoffman, D. Barstow, Revolutionizing earth system science education for the 
21st century, report and recommendations from a 50-state analysis of Earth 
Science Education Standards, Massachusetts. https://www.noaa.gov/sites/ 
default/files/legacy/document/2019/Jun/noaa_terc_study_hires.pdf, 2007 
(acessed, 14 May 2019). 

[20] Z. Castle, S. Fletcher, E. McKinley, Coastal and marine education in schools: 
constraints and opportunities created by the curriculum, schools and teachers in 
England, Ocean Yearb. 24 (2010) 425–444. 

C.E. Pazoto et al.                                                                                                                                                                                                                               

https://doi.org/10.1016/S0921-8009(99)00079-8
https://doi.org/10.1890/10-1510.1
https://doi.org/10.1016/j.ocecoaman.2005.01.002
https://doi.org/10.1016/j.ocecoaman.2005.01.002
https://doi.org/10.1073/pnas.1417344111
https://doi.org/10.1080/13504622.2015.1054266
https://doi.org/10.12681/mms.26797
https://doi.org/10.12681/mms.26797
https://doi.org/10.1016/j.marpol.2018.01.034
https://doi.org/10.1016/j.marpol.2018.01.034
https://doi.org/10.1038/ncomms8615
https://doi.org/10.1016/j.ocecoaman.2017.11.004
https://doi.org/10.1016/j.oneear.2019.12.016
https://doi.org/10.1016/j.marpol.2014.02.002
https://doi.org/10.1016/j.marpol.2014.02.002
https://doi.org/10.3389/fmars.2019.00288
https://doi.org/10.3389/fmars.2019.00288
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref13
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref13
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref13
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref13
https://doi.org/10.3389/fmars.2019.00470
https://doi.org/10.3389/fmars.2019.00470
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref15
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref15
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref15
https://doi.org/10.1016/j.marpolbul.2014.10.049
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref17
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref17
http://refhub.elsevier.com/S0308-597X(24)00218-5/sbref17


Marine Policy 166 (2024) 106220

8

[21] A. Gough, Educating for the marine environment: Challenges for schools and 
scientists, Mar. Pollut. Bull. 124 (2) (2017) 633–638, https://doi.org/10.1016/j. 
marpolbul.2017.06.069. 

[22] K. McPherson, T. Wright, P. Tyedmers, Examining the Nova Scotia science 
curriculum for international ocean literacy principle inclusion, Int. J. Learn. Teach. 
Educ. Res. 17 (11) (2018) 1–16, https://doi.org/10.26803/ijlter.17.11.1. 

[23] C.-C. Chang, T.C. Hirenkumar, C.-K. Wu, et al., The concept of ocean sustainability 
in formal education – comparative ocean literacy coverage analysis of the 
educational standards of India and the USA, Sustainability 13 (2021) 4314, 
https://doi.org/10.3390/su13084314. 

[24] M. Mokos, M. Cheimonopoulou, P. Koulouri, M. Previati, G. Realdon, F. Santoro, 
A. Mogias, T. Boubonari, A. Satta, C. Ioakeimidiset, The importance of ocean 
literacy in the mediterranean region – steps towards blue sustainability, in: K. 
C. Koutsopoulos, J.H. Stel (Eds.), Ocean Literacy: Understanding the Ocean, Key 
Challenges in Geography, Switzerland, 2021, pp. 197–240, https://doi.org/ 
10.1007/978-3-030-70155-0_9. 

[25] C.E. Pazoto, E.P. Silva, M.R. Duarte, Ocean literacy in Brazilian school curricula: an 
opportunity to improve coastal management and address coastal risks? Ocean 
Coast. Manag. 219 (2022) 106047 https://doi.org/10.1016/j. 
ocecoaman.2022.106047. 

[26] A. Mogias, T. Boubonari, A. Markos, T. Kevrekidis, Greek pre-service teachers’ 
knowledge of ocean sciences issues and attitudes toward ocean stewardship, 
J. Environ. Educ. 46 (2015) 251–270, https://doi.org/10.1080/ 
00958964.2015.1050955. 

[27] Y.L. Lin, L.Y. Wu, L.T. Tsai, C.C. Chang, The beginning of marine sustainability: 
preliminary results of measuring students’ marine knowledge and ocean literacy, 
Sustainability 12 (2020) 7115, https://doi.org/10.3390/su12177115. 

[28] K. McPherson, T. Wright, P. Tyedmers, Challenges and prospects to the integration 
of ocean education into high school science courses in Nova Scotia, Appl. Environ. 
Educ. Commun. 19 (2018) 129–140, https://doi.org/10.1080/ 
1533015X.2018.1533439. 

[29] L. Eidietis, A.M. Jewkes, Making curriculum decisions in K-8 science: the 
relationship between teacher dispositions and curriculum content, J. Geosci. Educ. 
59 (2011) 242–250, https://doi.org/10.5408/1.3651406. 

[30] C. Freitas, A. Bellgrove, P. Venzo, P. Francis, Towards a 2025 national ocean 
literacy strategy: current status and future needs in primary education, Front. Mar. 
Sci. 9 (2022) 883524, https://doi.org/10.3389/fmars.2022.883524. 

[31] C.E. Pazoto, E.P. Silva, L.A.B. Andrade, J.M. del Favero, C.F.S. Alô, M.R. Duarte, 
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