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Abstract: Low levels of 'ocean literacy' has been identified in many countries and can be a
barrier for citizens to engage in environmentally responsible behavior even though
improving public awareness about the ocean can benefit society and the environment. This
study assessed the level of knowledge, attitude, and behavior towards the ocean of
students grades 10-11 (ages 15-17) in Tanjungpinang, Indonesia, a region with strong
connections with the sea. A survey was used in a public school and a private school, with a
total of 200 students participating in a test about ocean knowledge and a survey about
ocean attitude and behavior. Many test questions were aligned with the SOLE (The Survey
of Ocean Literacy and Experience) based on 'Ocean Literacy Principles' established by the
Ocean Literacy Campaign in the United States. Overall, respondents possess a moderate
level of knowledge, a highly positive attitude towards the ocean environment, and a
moderate level category on behavior. There are significant differences: the level of behavior
in terms of class level, the level of knowledge, and attitudes in terms of subject interest.
There is no significant difference in knowledge between private and public schools. There
is a correlation between attitude and knowledge and also between attitude and behavior.
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Introduction be achieved without Ocean Literacy (Payne &

Zimmerman, 2010). This can be exemplified as follows:

Citizens in many countries have a poor
understanding of ocean issues and marine science
(Boubonari et al., 2013; Chen & Tsai, 2015; Eddy, 2014;
Fletcher & Potts, 2007; Pearson et al., 2014; Umubhire &
Fang, 2015), which can be a barrier for citizens to
engage in environmentally responsible behavior (Chen
& Tsai, 2015; Fletcher & Potts, 2007). Public awareness
about the ocean can benefit society and the
environment. The sea covers 71% of the earth's surface
and is the dominant feature of the earth. The ocean
regulates the weather and climate, supplies nearly all of
the Earth's oxygen, supports a large diversity of life and
provides a rich source of food for human populations
(Cava et al., 2005). Given that the ocean is the dominant
feature of the planet and is strongly related to other
terrestrial systems of science (Hoffman & Barstow,
2007), Science Literacy or Environment Literacy cannot
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cannot effectively understand the climate system
without understanding the role of the oceans in climate
and cycle variability, = productivity = without
photosynthesis and ocean chemosynthesis, and
biodiversity ~without marine ecosystems. Thus,
understanding the ocean is integral to understanding
planets.

Understanding the ocean is important to
understand and conserve the ocean and protect the
planet we live in (Cava et al., 2005). Cava et al. (2005)
defined OL as "the influence of the sea on you and your
influence on the sea" and identified seven principles of
OL and the basic concepts of OL. Someone who has OL
must have three aspects: content knowledge about the
sea, a good attitude towards the marine environment,
not violating marine values, and behaving well towards
the marine environment (Strang & Schoedinger, 2007).
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In line with Yeung's (1998) opinion, these three aspects
are also important for environmental sustainability,
however Yeung gives a different term instead of OL,
namely environmental awareness (Yeung, 1998).

Berkemeyer (2012) argues that there is a
relationship between environmental education, public
awareness, and sustainable development. To achieve a
marine literate society, marine science must be
integrated into educational practices, research,
curriculum, textbooks, and assessments (Tran et al.,
2010). Teachers play a key role in future generations of
environmental literacy (World Commission on
Environment and Development, 1987) and are more
likely to produce environmentally literate students
when they themselves have good knowledge, attitudes,
and concern for the environment, demonstrated by
their behavior (Tuncer et al., 2009). Hence, the plausible
assumption that successful OL integration in schools
requires the commitment of teachers to have a good
knowledge of OL principles and a positive attitude
towards the ocean. However, it is questionable whether
teachers are seaworthy and ready to tackle this
challenge and to what extent teacher education
programs prepare teacher candidates for it (Boubonari
etal., 2013).

So far, marine education has received less
attention from the Indonesian government. However,
LIPI, through the Education Component of the Coral
Reef Rehabilitation and Management Program-Coral
Triangle Initiative (COREMAP-CTI), has been active in
providing input related to material and material for
competency insights of chemistry to Puskurbuk. This
further strengthens the possibility of implementing
marine education in Indonesia, plus a serious response
from the Minister of Education and Culture at the
meeting in the discussion of cooperation between the
Coordinating Ministry for Maritime Affairs and the
Ministry of Education and Culture. The principal of the
cooperation includes the development,
implementation, and evaluation of the maritime
content education curriculum, which is carried out at
all lines, levels, and types of education as a forum
and/or means of developing changes in knowledge,
insights, values, concerns, attitudes, and behaviors that
support maritime development. The maritime
curriculum is implemented as an effort to support the
aspiration of the country, Indonesia, as the world's
maritime axis, which was emphasized by President
Jokowi in his speech at the 9th East Asia Summit (EAS)
Summit on 13 November 2014 in Nay Pyi Taw,
Myanmar. Rebuilding Indonesia's maritime culture as
the first pillar does not mean abandoning the concept of
land, but it should go hand in hand. There are so many
sea potentials that the state has not noticed, even
though the country claims to be a maritime state for

centuries. As a result, people have less awareness of the
marine environment.

The study investigates the level of three aspects
of ocean literacy (knowledge, attitude, and behavior
towards ocean) held by Tanjungpinang private and
public school students grade 10-11 (age 15-17), the
value they place on the marine environment. The
research questions were (1) to measure the level of
student's ocean literacy, (2) to determine if there
significant differences of the three aspects of ocean
literacy in terms of grade level and subject interest, (3)
to determine is there a significant difference of the three
aspects of ocean literacy between the private and public
schools, (4) is there is a correlation between the three
aspects of ocean literacy. The study aims to inform
educators and provide insight into the level of ocean
knowledge, attitudes, and behavior of Tanjungpinang
students.

Method

A survey was used to address the research
objectives. The instrument in this study was an
assessment instrument of ocean literacy for grades 10-
11 (ages 15-17) developed by researchers (Hindrasti,
2018a). The instruments were a test for measuring the
ocean kbowledge and a questionnaire to measure the
ocean attitude and behavior. In order to ascertain their
knowledge concerning the ocean and coastal issues, the
15 (fifteen) questions were designed following SOLE
(The Survey of Ocean Literacy and Experience)
(Markos et al., 2015). SOLE was designed based on '"The
Seven Essential Principles and 45 Fundamental
Concepts of Ocean Literacy' created in the U.S. by
marine education experts (COSEE (Centers for Ocean
Sciences Education Excellence). Ocean literacy: the
essential principles and fundamental concepts for learners of
all ages. (National Oceanic and Atmospheric
Administration, 2006). The Seven Essential Principles of
Ocean Literacy are ocean, ocean, and life shape earth,
weather and climate, habitability, biodiversity, human
connections, and ocean largely unexplored. The first
questionnaire consists of 20 items that measured the
respondent's attitudes toward the marine environment
and were designed following the method used in Chen
and Tsai (Chen & Tsai, 2015) based on The NEP (New
Environment Paradigm) (Dunlap, 2008). The aspects of
the first questionnaire are eco-crisis, limit to growth,
anti-anthropocentrism, the balance of nature, and anti-
exemptionalism. The second questionnaire consists of
14 items that measured respondents' behavior toward
the marine environment were designed following the
method used in Chen and Tsai (Chen & Tsai, 2015)
based on aspects of peoples' environmental actions by

Hungerford (Hungerford & Volk, 1990). The aspects are
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persuasion, consumer  action,
political action, and legal action.

Senior high school students were the target
population in this study. The samples were 100 public
school students and 100 private school students. The
research sample is hereinafter referred to as the
respondent. In August 2018, researchers went to
schools and gave printed tests and questionnaires to
respondents. All respondents filled in and returned the
tests and questionnaires. Furthermore, a face-to-face
survey was conducted in September 2018 to clarify
respondents' answers and also the teachers.

The data used were the students' knowledge,
attitudes, and behavior as indicated by the scores
obtained when filling out the test instruments and
questionnaires. The score obtained is made a
percentage. Every three aspects of ocean literacy are
determined based on the average of all respondents
with the five criteria shown in Table 1.

eco-management,

Table 1. The Criteria of 3 Ocean Literacy Aspects

No. Score Percentage (%) The Criteria
1 81-100 Very high

2 61-80 High

3 41-60 Moderate

4 21-40 Low

5 0-20 Very low

Descriptive statistic was used to measure the
level of student's ocean literacy. Mann Whitney U or
Independent T-test was used to determining their
significant differences in the three aspects of ocean
literacy in terms of grade level and subject interest.
Mann Whitney U was used to determine the significant
difference between the three aspects of ocean literacy
between private and public schools. To assess the
correlation between ocean knowledge, attitudes and
behavior, Spearman Correlation was employed. All
data analyses were performed using the SPSS program,
and a p-value of 0.05 was used to check if the difference

in means or the correlation between variables is
statistically significant. The research designs are shown
in Figures 1, 2, and 3.

Grade Knowledge
Level

Attitude
Subject :
Interest Behavior

Figure 1. Research design of different tests of the three
aspects of ocean literacy in terms of grade level and subject
interest.

Schools

\ 4

Knowledge

Figure 2. Research Design of Different Tests of The Ocean
Knowledge Between Private and Public Schools

Knowledge > Attitude

Behavior

Figure 3. Research Design of The Correlation Test Of The
Three Aspects of Ocean Literacy

Result and Discussion

The results of the study answered the stated
research objectives, shown in Tables 2, 3, 4, and 5.

Table 2. The level of student's ocean literacy

The aspect of Ocean Literacy

Knowledge Attitude Behavior
Mean 4713 75.60 51.50
Criteria Moderate High Moderate

Table 3. The Results of Different Tests of The Three Aspects of Ocean Literacy In Terms of Grade Level And

Subject Interest.

No Variable

The difference in

Independent Dependent average score P-Value Conclusion
1 Grade level Knowledge 5.42 0.504 Not Significant
Attitude 2.77 0.735 Not Significant
Behavior 4.48 0.003 Significant
2 Subject interest Knowledge 36.08 0.000 Significant
Attitude 28.89 0.000 Significant
Behavior 1.91 0.209 Not Significant

Table 4. The Results of Different Tests of The Ocean Knowledge Between Private and Public Schools

No Variable The difference in P-Value Conclusion
Independent Dependent average score
1 Schools knowledge 11.14 0.169 Not Significant
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Table 5. The Results of The Correlation Test Of The Three Aspects of Ocean Literacy

Variable

No Independent Dependent R P-Value Conclusion

1 Behavior Knowledge 0.056 0.428 Not Significant
2 Attitude Knowledge 0.220 0.002 Significant

3 Attitude Behavior 0.208 0.003 Significant

Based on Table 2 showed that ocean literacy of
students is a moderate level category on knowledge,
high-level category on attitude, and moderate level
category on behavior. Students were asked to assess
their knowledge of marine and coastal issues. The
average score for all 15 questions was 47.13, indicating
that respondents generally had a moderate level of
ocean knowledge. The same results were obtained by
previous studies (Boubonari et al., 2013; Chen & Tsai,
2015; Fletcher et al., 2009). The results of the highest
student scores were on the 5th principle, namely
biodiversity, and the 6th principle, namely human
connections. Based on the interview, it was found that
students like to discuss especially marine animals.
Students in Nova Scotia, Canada, showed the greatest
interest in the ocean when it came to marine animals
(Guest et al., 2015). Marine knowledge can be enhanced
by contextual learning, for example, field trips.
Fieldtrip cooperative learning can also improve student
cognitive outcomes regarding marine ecology and
issues concerning conservation (Sattler & Bogner, 2016).

The average score for all 20 questions on a
questionnaire of students' ocean attitudes was 75.60,
indicating that respondents generally had a strong and
positive attitude towards the ocean. The students agree
that preserving the marine environment for the future
is important. Students have a very good attitude on the
anti-exemptionalism aspect, especially related to
replanting the coastal environment because students
are active in mangrove planting activities in coastal
areas. The replanting activities are not accompanied by
follow-ups such as mangrove care and community
education related to mangrove conservation. Students
in Taiwan also showed the same results. The positive
attitude towards the environment indicates that
‘'widespread greening' has occurred among university
students. However, they are likely to be passive
supporters of environmental campaigns or activities
(Chen & Tsai, 2015).

The average score for all 20 questions on the
students' ocean behavior questionnaire was 51.50,
indicating that respondents generally had a moderate
level of behavior towards the ocean. The students are
not actively engaged in environmental protection
endeavors, particularly in persuasion towards
preserving the marine environment, buying protected
fish, and reporting environmental policy violations.
Namely, they are informed but not much engaged in

marine environmental protection. Unlike students in
Taiwan, their ocean action is moderate in activities,
particularly those involving spending personal incomes
and taking legal or political action(Chen & Tsai, 2015).
There are no extracurricular activities related to the
preservation of the marine environment in
Tanjungpinang, even though the extracurricular
activities can be a means for students to be more active
in taking action to preserve the marine environment.
Informal learning environments (e.g., aquariums,
museums, science centers) provide learners with direct
access to objects, organisms, and phenomena
(Hindrasti, 2018b). The gap between attitudes and
action is one that has also been identified in previous
research (e.g.(Boubonari et al., 2013; Chen & Tsai, 2015;
Fien et al.,, 2002; Kollmuss & Agyeman, 2010)). So that
this does not become a gap, it is necessary to pay
special attention to the active behavior of the marine
environment.

Based on Table 3 showed that there were
significant differences: the level of ocean behavior in
terms of grade level, the level of ocean knowledge, and
attitudes in terms of subject interest. The scores of
grades 11 students on the behavior aspect are averagely
higher than grade 10, with a difference of 4.48, except
for questions related to consumption measures and
efforts to reduce marine waste. Based on interviews
with teachers, it was found that students in grade 10
tend to have more obedient behavior than students in
grade 11 because they still carry the characteristics of
junior high school level students. The scores of Science
students on ocean knowledge and attitude aspect are
on average higher than class Social. Science students
have higher ocean knowledge than social students. This
is in line with Hindrasti's research (2018) that ocean
literacy is closer to nature than social science(Hindrasti,
2018D).

Based on Table 4 showed that there was no
difference in student ocean knowledge between the
public and private schools studied. The two schools are
both located near the sea. It is not surprising that the
results show this. Students at these two schools do not
get special lessons related to marine sustainability, even
though the schools are located in an archipelagic
region. Even though the existence of marine lessons
will have an impact on good ocean literacy, as
happened in Canada (Guest et al., 2015). The effort to
include marine biology materials or subjects in schools
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is not intended for students to have an interest in
majoring in Marine Biology or one of the majors at the
Faculty of Marine Affairs, but it is hoped that it will be
able to stimulate better decisions and policies in the
future. A new generation of decision-makers will be
able to better value careers related to the ocean and
give proper consideration to marine biology as a
profession (Lucrezi et al., 2017).

Based on Table 5 showed that there was a
correlation between attitude and knowledge and also
between attitude and behavior. The pattern of
correlations found between knowledge, attitudes, and
behavior toward the ocean is generally consistent with
observations in past studies concerning environmental
literacy (Boubonari et al., 2013; DeWaters & Powers,
2011; Hsu & Roth, 1998; Pe'er et al., 2007). Knowledge
of the ocean is more strongly associated with
attitudinal than behavioral components, but the causal
direction of this association should be the focus of
future research. In addition, it was found that better
attitudes toward the ocean are associated with more
positive  behavior. = However,  environmentally
supportive attitudes are not always translated into
behavior (Yaveltz et al., 2009).

Conclusion

Tanjungpinang students possess a moderate
level of knowledge, a highly positive attitude towards
the ocean environment, and a moderate level category
on behavior. There are significant differences: the level
of behavior in terms of class level, the level of
knowledge, and attitudes in terms of subject interest.
There is no significant difference in knowledge between
private and public schools. There is a correlation
between attitude and knowledge and also between
attitude and behavior. This study addresses the gap
between widespread ocean concerns and low
engagement in environmental actions by proposing a
multimodal approach: improving marine knowledge
and experience in marine-related activities, creating
safe recreational spaces at seasides, and reinforcing
legal education. These findings recommend that
teachers, especially in archipelagic regions, promote
ocean literacy in the curriculum to improve ocean
literacy in knowledge, attitude, and behavior. This
study concludes by highlighting the importance of
ocean literacy in the development of ocean citizenship
as well as the sustainability of the marine environment.
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