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Promoting ocean literacy can lead to numerous benefits, such as improved marine ecosystem comprehension,
responsible environmental behavior, and support for marine conservation policies. However, past research
focused on the contribution of ocean literacy to the public’s support for marine policy and management, failing
to expand the concept to broader issues like climate change. This study aims to assess people’s ocean literacy and
its association with climate change mitigation behaviors, using a nationally representative survey that collected

2000 responses in the Republic of Korea in November 2022. The results provide evidence that people with a
better understanding of the ocean are more likely to follow recommendations for climate change mitigation,
including reducing disposable products, using public transportation, and using eco-friendly products. This as-
sociation was robust against varying levels of climate change risk perception. These findings imply that pro-
moting public ocean literacy can be an effective strategy for encouraging people to engage in efforts to mitigate
climate change in their daily lives.

1. Introduction

Addressing and adapting to climate change and global warming
necessitates broad public engagement. Climate change is a global issue
that affects almost every people and community [1,2]. While early
discussions about climate change often treated it as a policy, future
problem, recent years have seen a shift towards recognizing climate
change as an immediate threat, considering dire predictions from
climate models and reports and ever-increasing climate-related di-
sasters, such as wildfires, hurricanes, and floods [3]. Such a shift has also
been from a technical focus on reducing emissions to a significant
emphasis on societal approaches, including adaptation strategies to
build resilient communities, protect vulnerable populations and climate
change victims, and engage stakeholders with diverse backgrounds
[4-8]. Therefore, many strategies to combat climate change involve
shifts in individual behaviors, community resilience, and business
practice [9,10].

A similar paradigm shift has been made in the Republic of Korea
(ROK) in recent years. Although different approaches have been taken
by conservative and liberal administrations, the recognition of climate
change as an existing threat has not evolved into a deeply polarized issue
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in the political landscape in the country [11]. In line with this, the
Korean government’s climate change policy has continuously expanded
over the past few decades aiming to enhance public engagement. The
government began to include action items to promote public engage-
ment and participation in climate change adaptation efforts since the
second 5-years national plan for climate change adaptation, released in
2015, while the first plan mainly focused on developing technologies
and environmental interventions (pp. 7-31) [12]. The 2050 Carbon
Neutral Strategy of the Republic of Korea and the 3rd 5-years national
plan, which are the most recent ones, continued to suggest more tangible
action items and enhanced public outreach programs to promote
climate-friendly attitudes among the public through lifestyle changes
and formal education [13,14].

In this study, we claim that promoting ocean literacy can be a crucial
strategy for strengthening individual commitment to climate change
mitigation. The ocean plays a key role in global ecosystems by providing
homes to millions of marine species [15,16]. It is the largest carbon sink
on Earth and has absorbed about 40 % of the anthropogenic carbon
dioxide emissions since the late 18th century [17,18]. Therefore, there is
growing recognition that climate change is closely related to marine
ecosystems, emphasizing the need for conservation of the oceans
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[19-21].

Ocean literacy is a meaningful driver of climate-friendly perceptions
and behaviors in several ways. First, ocean literacy implies the under-
standing of the interconnectivity between the ocean and the global
climate. A broader definition of ocean literacy is multi-dimensional and
goes further to embrace attitudinal components and capability in mak-
ing responsible choices for the sustainable use of the ocean [22-24]. For
example, the seven essential principles of ocean sciences, suggested by
the Centers for Ocean Science Education Excellence (COSEE) in the
United States, highlight the interconnectivity between the ocean and
climate and the influence of the ocean on weather and ecosystems [25].
Furthermore, ocean literacy is a contextual concept with varying defi-
nitions and elements across regions and cultures rather than being a
concept with a universal definition [24]. For example, in the context of
the ROK that has one of the largest tidal flats (i.e., getbeol in Korean)
worldwide, understanding the function and value of tidal flats in the
ecosystem would be an essential component of ocean literacy. For
another instance, understanding the Kuroshio Current (i.e., the Black
Current) as part of the North Pacific Gyre is an important component of
knowledge in understanding how environmental consequences around
the Korean peninsula would affect the global ecosystem. In this sense,
ocean literacy means understanding the ocean through both scientific
evidence and relevant local knowledge and can lead to climate-friendly
people [22].

Moreover, ocean literacy implies the understanding of the mutual
influence between the ocean and us and the recognition of the impact of
anthropogenic activities on the ocean, such as the use of fossil fuels,
water use, and plastic consumption [22]. As people learn about the
ocean’s state and its importance to human life, they can develop a sense
of personal responsibility to protect it [23,25]. Given that the concept of
ocean literacy encompasses attitudes towards the ocean, it is reasonable
to anticipate that people who have accurate knowledge of the oceans are
more likely to engage in environmentally beneficial actions. Therefore,
it serves as the foundation of climate-friendly lifestyles that consider a
sustainable use of the environment and resources.

Empirical evidence demonstrates various benefits of promoting
public ocean literacy. First of all, promoting ocean literacy can improve
people’s understanding of the complex interactions within marine eco-
systems [26]. Two studies conducted in the United States and the United
Kingdom, showed ocean-literate people were more likely to engage in
environmentally responsible behaviors, such as reducing plastic waste,
supporting sustainable seafood choices, and participating in coastal
clean-up efforts [27,28]. Similarly, as shown in a study based in Hawai’i,
people who better understand the ocean were more likely to support
actions for marine biodiversity and the sustainable use of the ocean [29].
In light of these benefits of ocean literacy, there have been recent efforts
to expand ocean education to global and national policy agendas and
institutionalize it in the formal education system [30-33].

However, previous research on ocean literacy largely focused on is-
sues in the realm of marine policy and management. Other than the
studies discussed above, there have been several international or na-
tional survey studies that assessed the current state of public ocean lit-
eracy in different locations [23,24,34]. Some other studies on the social
benefits of ocean literacy focused on the contribution of promoting
ocean literacy in improving public support of policy actions for marine
conservation and restoration [35]. A study conducted in Canada found
that ocean literacy tended to be higher among students who were
interested in ocean-related jobs and had a higher-degree of scientific
literacy [36].

This study aims to assess the state of ocean literacy among Korean
adults and empirically examine the association between ocean literacy
and climate change mitigation behaviors based on a nationally repre-
sentative survey. We hypothesize that those who understand the marine
environment and ecosystem and their impacts on the global climate are
more likely to engage in pro-environmental behaviors, such as reducing
energy use and utilizing public transport, and comply with
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recommendations for mitigating climate change. The ROK provides an
interesting context for examining the research question, given the gov-
ernment’s decade-long emphasis on public engagement in climate
change adaptation. Despite these efforts, there is a notable gap in the
empirical assessment of ocean literacy within the country.

2. Methods
2.1. Data

This study used an online survey distributed in November 2022 to
collect 2000 responses from a nationally representative sample of
Korean adults 18 or over. The survey was distributed through an online
survey platform provided by Trend Research (www.trendmr.com).
Trend Research’s panel consists of about 720,000 people who have
agreed to opt for e-mail notifications to participate in an online survey.
The company regularly renews its panel by inviting about 5,000 new
participants in March and September of every year. The variables used in
this study did not include missing values.

The data collection was stratified by age, gender, and 17 metropol-
itan cities/provinces. However, when compared to the population
benchmarks obtained from Statistis Korea, our data tended to under-
sample low-educated people (eSupplement 1). We applied post-
stratification weights to account for this discrepancy in educational
attainment using the 2020 Population Census of Statistics Korea be-
tween the ages of 20 and 79. As this benchmark data only provides
aggregated population counts grouped by educational attainment and
categorized into five-year age intervals, there is a slight difference in the
age range between the study sample (18—80) and the benchmark
(20-79).

The invitation to the survey was sent to randomly selected people in
the panel. When respondents agreed to participate, they were brought to
a page that contained the informed consent and instructions, including
information about the objective, methods, potential risks and benefits,
the respondent’s rights, and confidentiality of the survey. As compen-
sation for completing the survey, rewards that were equivalent to
approximately 1.8 US dollars (2000 won in Korean currency) and could
be tranferred to cash were given to respondents. The survey question-
naire was written in Korean and included 145 questions in ten sections
on demographic information and perceptions of marine science and
technology, climate change, government and experts, and media usage.
The ocean literacy questions were part of the first section, whereas those
related to climate change were positioned in the third section. The
survey included two randomized experiments; however, these were
provided after the ocean literacy and climate change questions before
asking about education, employment, marital status, religion, and in-
come. The project was approved by Seoul National University under
protocol number SNU 22-10-042.

2.2. Variables

The outcome variables included five binary measures of climate
change mitigation behaviors that have been frequently recommended in
public outreach campaigns by the Korean Ministry of Environment.
These include compliance with reducing power, reducing the use of
disposable products (i.e., minimizing the consumption of single-use
items, such as plastic bags, or using resuable products), saving water
usage, using public transport instead of a private vehicle, and buying
and using eco-friendly products (i.e., selecting items that are designed to
minimize harm to the environment, such as biodegradable products and
electric vehicles). These variables were measured by using a multiple
choice question: “are you making personal efforts to mitigate global
warming? If so, what type of actions are you taking among the
following?” Respondents were instructed to select all applicable actions
from six options, comprising the five climate change mitigation behav-
iors described above and an ‘other’ category. These variables were
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coded as one if respondents answered that they complied with the rec-
ommendations, and coded as zero otherwise. There were seven re-
sponses that chose ‘other’ and provided open answers: three of
‘travelling on foot for short distances,’ two of ‘growing and eating crops
using eco-friendly methods,” one of ‘reducing food consumption,” one of
‘recycling,” and one of ‘nothing.” These responses were not categorized
under the five defined outcome categories because they were not aligned
with the outcome measures.

We examined how the outcome variables were associated with the
ocean literacy index, which was measured as a row mean of the seven
essential principles of ocean sciences, originally suggested by the COSEE
[22,23,25,31]. These were measured on a 5-Likert scale (i.e., from one if
strongly disagree to five if strongly agree) by using questions asking if
respondents agree with each of the seven principles: “the Earth has one
big ocean with many features,” “the ocean and life in the ocean shape the
features of Earth,” “the ocean is a major influence on weather and climate,”
“the ocean makes Earth habitable,” “the ocean supports a great diversity of
life and ecosystems,” “the ocean and humans are inextricably interconnected,
”* and “the ocean is largely unexplored.” As each of these principles situates
the ocean in a broader ecosystem and points to the interconnectivity of
the ocean with other environmental components, we hypothesized that
the degree of agreement with these principles would be an indicator of
responsible behaviors for climate change mitigation.

The association between ocean literacy and climate-friendly behav-
iors can be accelerated when people are more cognizant of the risk of
climate change. To examine this moderating effect, we further examined
the association by decomposing respondents into three groups of how
much they consider climate change as a serious issue. The question
captured reactions to both climate change and global warming by
considering that these terms may evoke differing degrees of concern,
despite often being used interchangeably [37]: “do you think that climate
change or global warming is at a serious level currently?” This was measured
on a 5-Likert scale (i.e., from one being very serious to five being not
serious at all) and recoded into three categories: two if very serious, one
if serious, and zero otherwise. We combined neutral, not serious, and not
serious at all into one category because the original measure was highly
right-skewed.

Other sociodemographic characteristics included the distance to the
ocean, age, sex, educational attainment, and monthly household in-
come. We controlled for the distance to the ocean because people who
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live in a coastal area are more likely to have more accurate knowledge of
the ocean and, regardless of the degree of knowledge, have different
patterns in complying with recommendations for climate change miti-
gation, compared to others. This variable was coded as one if re-
spondents lived within a 10-kilometer radius of the ocean. Other
demographic control variables were also included, considering that they
can cause differences in both the degree of ocean knowledge and pat-
terns in taking actions to mitigate climate change.

2.3. Statistical analysis

The analysis used weighted ordinary least squares (OLS) regression
to identify the effects of the independent variables on the outcome
variables (Fig. 1), and weighted logistic regression to calculate predicted
probabilities (Fig. 2). Individual behavior to mitigate climate change is
defined as y;; € {0, 1}, where one indicates ‘Yes’ and zero indicates ‘No.’
Here, i=1,...,n denotes individual respondents, while j=1,...,17
denotes provinces and metropolitan cities in the ROK. In the first part of
the analysis, OLS regression was used to provide intuitive in-
terpretations of the results based on marginal effects. The equation is:

Y; = O, +yCCi +50,*CC; + 8X; +0; + ¢

In the equation, § explains the interaction effects of ocean literacy
and the risk perception of climate change. Therefore, § denotes the ef-
fects of ocean literacy among those who do not think that the impact of
climate change is serious, while y denotes a coefficient vector of the risk
perception categories when the ocean literacy score equals 0. In OLS
models, robust standard errors were used to reflect the heterogeneity
among people from different provinces and metropolitan cities.

A logistic specification was used to calculate predicted probabilities.
Pearson’s chi-squared test and ANOVA test were conducted to check if
there are significant differences among the groups divided by the degree
of climate change risk perception in Table 1. Statistical significance was
determined at a 95 % confidence level and based on 2-taled tests. An-
alyses and visualizations were conducted by using Stata version 17
(StataCorp LP, College Station, TX).

3. Results

Table 1 presents the weighted sample characteristics broken down

w
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w
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44.0% 14.3% o
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54.4% 311.9% 11.3% EX
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Fig. 1. Distributions of Answers to Questions Asking About the Knowledge of the Ocean. Note: Bars indicate percentage.
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Fig. 2. Marginal Effects Ocean Literacy on Climate Change Mitigation Behaviors by the Threat Perception of Climate Change. Note: Blue markers indicate
the marginal effects based on OLS models. Horizontal spikes indicate 95 % confidence intervals of marginal effects.

into the three groups divided by the degree of perceived seriousness of
climate change. After applying post-stratification weights, the initial
discrepancies in educational attainment between the study sample and
the national benchmark were successfully adjusted. See eSupplement 2
for the unweighted descriptive statistics.

In the study sample, the majority of respondents (81 %, weighted
percentage) answered that climate change is very or somewhat serious.
The percentage of complying with climate change mitigation behaviors
greatly varied across the outcomes. The majority of respondents
answered that they had tried reducing disposable products (74 %).
However, the percentage of following other behaviors - i.e., saving
power, reducing water usage, using public transport, and using eco-
friendly products — was less than 50 %. These percentages generally
increased along with the perceived seriousness of climate change, except
for reducing water usage (X*> = 1.53; P=0.464). The percentage of
reducing water usage was slightly lower among those who think climate
change is a threat than among others.

The ocean literacy index also increased along with the perceived
seriousness of climate change (Fz 1997 = 197.56; P<0.001). The average
score was 4.10 for all respondents. Compared to those who think that
climate change is somewhat serious, it was 0.23 higher among those
who think that the threat from climate change is very serious, while it
was 0.53 lower among those who disagreed with the threat from climate
change.

Among other characteristics, the perceived seriousness of climate
change tended to be higher among those who live closer to the ocean. It
was also lower among male, younger, low-educated, and low-income
respondents. These differences were statistically significant.

Fig. 1 presents the distributions of answers to questions used to
construct the ocean literacy index. The majority of respondents agreed
with the suggested statements about the ocean, 69-84 %, although there
was still a substantive portion of respondents who chose ‘somewhat
agree’ or ‘did not know.” Among the statements, the percentage of
agreement was lower for two statements, compared to other statements:
the influence of the ocean in shaping the features of Earth and the ocean
being an unexplored area.

Fig. 2 presents the marginal effects of ocean literacy on the five types
of climate change mitigation behaviors in each group of climate change
threat perception (see eSupplement 3 for the full regression output).
Overall, the likelihood of reducing disposable products, using public
transport, and using eco-friendly products significantly increased along
with the degree of the ocean literacy score. Specifically, a one point
increase in the ocean literacy score increased the likelihood of reducing

disposable products by 13 percentage points in the highest threat
perception group [95 % CI = 0.05-0.21; P=0.002] and by 16 percentage
points in the moderate threat perception group [95 % CI = 0.05-0.27;
P=0.004] and among others [95 % CI = 0.03-0.30; P=0.018]. A one
point increase in the ocean literacy score increased the likelihood of
using public transport by 15 percentage points in the highest threat
perception group [95 % CI = 0.05-0.24; P=0.002], however, it did not
make a significant difference in the other groups. A one point increase in
the ocean literacy score increased the likelihood of using eco-friendly
products by 18 percentage points in the highest threat perception
group [95 % CI = 0.09-0.27; P<0.001] and by 12 percentage points in
the moderate threat perception group [95 % CI = 0.03-0.22; P=0.014].

The increase by the ocean literacy score was marginal and insignif-
icant for saving power and water. Rather, the ocean literacy score was
associated with a 15 percentage points decrease in the likelihood of
reducing water usage in the lowest threat perception group [95 % CI =
—0.28 to —0.03; P<0.017].

Fig. 3 decomposes the predicted probability of following climate
change mitigation behaviors by the perceived seriousness of climate
change. The likelihood generally increased along with the degree of the
ocean literacy score for most of the outcomes in all groups of threat
perception, except for the lowest threat perception group in terms of
reducing water usage. In particular, the predicted probability was lower
than 0.2 for most of the groups at the 0 of the ocean literacy score but
increased to 0.42 or above (Fig. 3A-E and 3E). The pattern in the effects
of ocean literacy on reducing water usage was different from the other
outcomes, however. Among those who disagreed that the threat from
climate change is serious, the predicted probability was the highest at
the 0 of ocean literacy and decreased to 0.29 at the highest score of
ocean literacy, which is 5.

4. Discussion

In the presented analysis, we examined the effects of ocean literacy
on climate change mitigation behaviors by using an online survey
collected in the ROK in November 2022. The results showed that a
significant majority of survey respondents in the ROK correctly
answered questions regarding the basic characteristics of the oceans,
with the proportion ranging from 69 to 84 %. People who had more
correct knowledge of the ocean were significantly more likely to follow
three types of climate change mitigation behaviors, including reducing
the use of disposable products, using public transport, and using eco-
friendly products. On the other hand, we also found that the predicted
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Table 1

Climate Chage Mitigation Behaviors, Ocean Literacy, and Sociodemographics of
Survey Respondents, by the Degree of Climate Change Threat Perception: Re-
public of Korea, November 2022 (Weighted).

All Threat perception of climate change Difference
among A, B,
Very Somewhat Not
serious serious (B) serious / and € (p-value
of X? and
A) neutral ANOVA)
©
Number of 2000 852 799 349 -
observations
Climate
change
mitigation
behaviors
% Saving 47.17 56.88 47.29 24.93 <0.001
power
% Reducing 74.49 83.08 76.75 50.48 <0.001
disposable
products
% Reducing 41.25 41.36 37.47 48.61 0.464
water usage
% Using public ~ 38.57 42.16 37.71 32.14 0.046
transport
% using eco- 34.22 42.62 31.60 20.47 <0.001
friendly
products
Ocean literacy 4.10 4.33 4.10 3.57 <0.001"
index
Living near the  67.08 69.76 68.43 58.27 <0.001
coast (<=
10
kilometers)
% Female 51.30 60.26 45.10 43.48 <0.001
Age
% 18-29 19.14 13.66 19.58 30.65
% 30s 18.79 18.29 15.80 25.93
% 40 s 19.26 22.18 17.80 15.60
% 50 s 20.91 21.35 24.25 13.17
% 60+ 21.90 24.52 22.56 14.64 <0.001
Education
% <High 43.84 43.11 40.47 52.25
school
% Bachelor or 51.69 51.96 55.66 43.07
less
% Graduate 4.48 4.93 3.87 4.68 0.09
Income
% <¥2 M 14.30 14.47 9.15 24.31
% ¥#2 M- 39.10 36.36 38.71 46.08
¥W3.99 M
% ¥4 M- 24.60 26.15 27.32 15.61
¥W5.99 M
% ¥#6 M- 12.96 15.00 13.69 6.86
W7.99 M
% >¥¢7.99 M 9.04 8.03 11.13 7.14 0.003

2 p-value of ANOVA. Otherwise, the figures in this column indicates p-value of
Chi-squared test.

probability of willingness to engage in these behaviors was very low
when the level of ocean literacy was low but increased along with the
score.

These findings add to the literature on ocean literacy by demon-
strating that promoting public ocean literacy can be an effective strategy
for encouraging people to take action to mitigate climate change [24,
27-29,38]. As many scholars emphasized already, ocean education in-
volves understanding the inter-connectivity between the ocean and
climate, as well as the mutual impacts of climate change on marine
ecosystems [24,27,39]. The strong correlation between ocean literacy
and climate change mitigation behaviors demonstrated in this study
implies that such efforts to enhance public knowledge about the oceans
can foster responsible actions for the environment at the individual
level. Therefore, policies focused on increasing public ocean literacy
could lead to greater public participation in lifestyle changes to mitigate
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climate change.

Promoting public ocean literacy can also yield positive outcomes in
other environmental areas. Being conscious of the ocean’s significance
can encourage behaviors that are more conducive to broader environ-
mental conservation, such as reducing pollution, protecting marine life,
and preserving natural habitats [27,28]. This spillover effect is not
confined to environmental issues. By understanding the impacts of
marine ecosystems and pollution on health, people can develop a
stronger sense of communal responsibility and involvement, contrib-
uting to community well-being. Similarly, these suggest that a holistic
and integrated approach to ocean education can have multifaceted
benefits, enabling people to contribute positively to various aspects of
societal challenges. Therefore, the implications of our study extend
beyond the immediate realm of marine policy and climate change,
highlighting the potential of ocean education as a transformative tool for
broader social and environmental progress.

More specifically, there are several practical strategies to promote
public ocean literacy in the ROK. One option would be integrating ocean
literacy into formal educational curricula. By educating students from a
young age, such as primary and secondary education, about the ocean’s
role in the climate system and how to protect it, we can foster a gen-
eration that is more conscious about climate change and global warm-
ing. This could involve incorporating ocean science into school subjects,
promoting experiential learning opportunities, such as field trips to
coastal areas or aquariums, and developing educational materials that
focus on the interconnectedness of oceans and climate change. For
instance, emphasizing the ocean’s role in absorbing heat and carbon
dioxide from the atmosphere could help people comprehend the rele-
vance of ocean activities in controlling the climate of Earth [34]. Edu-
cators can also illustrate the effects of climate change on marine
ecosystems, such as coral bleaching, ocean acidification, and sea level
rise, to foster a sense of urgency and relevance of climate change to
people [35]. When considering the contextual nature of ocean literacy, it
is essential to highlight the unique characteristics of the country. For
example, around the Korean peninsula, which has an extensive coast-
line, diverse marine species, and the challenges posed by regional
environmental pressures like overfishing and land reclamation, educa-
tional programs could focus on the specific impacts of these issues on the
country’s coastal ecosystems and communities. Such efforts can also
assist learners in developing a feeling of ownership of the ocean and
connection to the climate change issue [22,26,40].

Lastly, the findings from this study provide a new piece of evidence
that demonstrates the benefits of promoting ocean literacy in the new
context of the ROK, where the state of the public’s ocean literacy has not
yet been examined systematically. While there has been a growing body
of literature on ocean literacy, evidence that sheds light on this country
has been very rare. By investigating the Korean public, this study
demonstrated that the level of that the majority of the Korean public has
correct knowledge of the basic characteristics of ocean literacy is asso-
ciated with differences in engaging in climate-friendly behaviors in the
country, where the level of public ocean literacy and the public’s risk
perception of climate change (84 %) are high. Further research is
necessary to examine this relationship and conduct comparative ana-
lyses across countries and various contexts. Such efforts will improve our
understanding of ocean literacy and help develop tailored initiatives and
public outreach programs to utilize ocean literacy for climate change
adaptation.

Limitations. This study has some limitations. First of all, we utilized
an online survey panel to collect survey responses from people who
willingly consented to receive invites. Thus, it is possible that our sample
might not well represent people without internet access. However, given
that the ROK has great internet accessibility and nearly 98 % of the
population uses the internet [41], the study sample can still be repre-
sentative of the country’s population. Second, since we tested by using a
limited number of ocean literacy questions and climate change mitiga-
tion behaviors, this study provides a preliminary understanding of the
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Fig. 3. Predicted Probability of Climate Change Mitigation Behaviors by the Degree of Ocean Literacy and by the Threat Perception of Climate Change.
Note. Markers indicate predicted probabilities based on logistic models. Vertical spikes indicate 95 % confidence intervals of predicted probabilities.

association between people’s knowledge of the ocean and their
engagement in climate change mitigation behaviors. Therefore, further
research with a comprehensive assessment is needed to draw more
definitive conclusions and uncover potential nuances in this association.
Lastly, although existing research conceptualizes ocean literacy as a
concept that is contextualized to specific environments, this study did
not tailor the ocean literacy index to align with the Korean context.
Moreover, we acknowledge that our measures of ocean literacy and the
climate change threat perception may be susceptible to certain forms of
response bias, potentially steering respondents to lean towards agree-
ment with the statement. Therefore, future research can attempt to
develop context-specific ocean literacy assessments tailored to the
unique context and encourage unbiased responses. Such efforts will
enable a more precise assessment of ocean literacy’s benefits and guide
the customization of educational and training programs to promote
ocean literacy.

5. Conclusion

As the study has alluded, higher levels of understanding about the
ocean’s role in global climate and the impact of climate change on

marine ecosystems are not just academic exercises; they should manifest
in tangible climate action. This should serve as a call for educators,
policymakers, and communicators alike to innovate and collaborate in
crafting ocean literacy curricula and campaigns that resonate with and
engage the public at every level. This endeavor is more than a measure
for environmental conservation; it is an investment in cultivating a
generation imbued with the knowledge and values needed to navigate
and protect our planet. Through such dedication to education and
outreach, we can hope to see a ripple effect of positive change, safe-
guarding our oceans and climate for generations to come.
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