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Abstract  
 
This study was conducted to investigate the ocean literacy level of senior secondary 
Hong Kong school students. It aimed to find what factor influences the ocean literacy 
level. Factors such as gender, ethnicity, time spent learning about the ocean, 
exposure to the ocean and their attitude towards the ocean were investigated. the 
instrument used in this study was international ocean literacy survey and survey of 
ocean stewardship. This study found that high ocean literacy is positively correlated 
with time spent learning about the ocean and attitude towards the ocean. This study 
also conducts an analysis on formal school curriculum and recommends reforming 
the curriculum to include more ocean related topics as well as experiential learning.  
 
 
Introduction 
 
The ocean covers almost three quarters of the planet earth and holds 97% of its 
water. It is an abundant source of natural resources and plays an important role to 
regulate the health of the planet (Fauville, Strang, Cannady & Chen, 2019). It 
supplies most of the freshwater and atmospheric oxygen while storing food, 
providing jobs and medicine (Schoedinger, Cava & Jewell, 2006). The ocean also 
significantly affects earth’s climate by storing, transporting and releasing carbon, 
energy and water (Schoedinger, Cava & Jewell, 2006). Every living thing on earth 
relies on the ocean for their livelihood either directly, by inhabiting it, or indirectly.   
 
However, oceans around the world are under extreme anthropogenic pressure. 
Global climate change, natural disasters, overfishing, marine pollution, freshwater 
shortage, groundwater contamination and decreased biodiversity are only some of 
the issues that can be linked with ocean health (Greely, 2008). As a result of human 
activities, the average sea surface temperatures are rising, the chemistry of the 
ocean itself is changing and many commercially imported fish stocks are exploited 
and depleted (Fauville, Strang, Cannady & Chen, 2019). Unfortunately, more 
environmental, social and economic pressure is expected due to exploding human 
population whose effect will be evident in the health of our ocean.  
 
This relationship and the negative impacts due to poor ocean health is more 
prominent in coastal cities like Hong Kong (HK), who relies on the ocean extensively 
and once was known as a “fishing village”. Located in the tropics, HK has a diverse 
marine habitat which supports a rich marine biodiversity, such as coral and 
mangrove communities (Ng, Cheng, Ho, Lui, Leung & Williams, 2017). It hosts rich 
marine diversity of an estimated 6,500 known species. This accounts to 26% of 
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marine species, even though HK has marine area of only 0.03% in the whole of 
China (Ng et al., 2017). Many people in HK also relies on the busy harbor for their 
economic livelihood.  
 
Since the impact on ocean can be attributed to lifestyle, decision-making and 
choices of an individual, the involvement of every person in understanding the 
importance of the ocean and the need to protect it, is essential. For individuals to 
become thoughtful participants in the debate about solutions to marine 
environmental issues, they need to be ocean literate (Fauville, Strang, Canandy & 
Chen, 2019).  
 
The National Oceanic and Atmospheric Administration (NOAA) defines “Ocean 
Literacy” as “an understanding of the ocean's influence on you and your influence on 
the ocean” (Cava, Schoedinger, Strang & Tuddenham, 2005). It highlights seven 
principals every ocean literate person should know. They are: 

1. The Earth has one big ocean with many features. 
2. The ocean and life in the ocean shape the features of the Earth.  
3. The ocean is a major influence on weather and climate. 
4. The ocean makes the Earth habitable. 
5. The ocean supports a great diversity of life and ecosystems.  
6. The ocean and humans are inextricably interconnected. 
7. The ocean is largely unexplored. 

Ocean literacy goes beyond reading and writing in the classical sense but also 
requires an ocean literate person to (i) understand the essential principles and 
fundamental concepts about the functioning of the ocean, (ii) communicate about the 
ocean in meaningful ways, and (iii) make informed and responsible decisions 
regarding the ocean and its resources (Fauville, Strang, Cannady & Chen, 2019). 
 
According to Dupont and Fauville (2017), being ocean literate and communicating 
about it helps foster: 

1. Our appreciation of the importance of the ocean. 
2. Our understanding of our own responsibility in the destruction of ocean. 
3. Our awareness of the relevance of its protection.  

The current literature shows low level of ocean literacy in countries such as Canada, 
The US, The UK, South Africa, New Zealand & The Netherlands (Guest & Wallace, 
2015). No literature on ocean literacy among HK students could be found. This huge 
research gap is a hurdle to understanding the level of ocean literacy of HK students, 
which factors affect the ocean literacy and hence how to best foster ocean literacy.   
 
Therefore, this study will investigate which factors affect the ocean literacy level of 
HK students. The factors investigated are: gender, ethnicity, time spent learning 
about the ocean, attitude towards ocean stewardship, source of information and 
exposure to ocean related activities. 
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Methodology  
 
1. Instruments 

 
The study was a quantitative study which used the “International Ocean Literacy 
Survey (IOLS)”. The survey is proven to be psychometrically valid and reliable with a 
single factor across 17 languages and 24 countries. The survey was created in 
different versions to be used to test different populations and function as systematic 
review of the items. Creating an instrument that is valid and relevant across different 
culture and context is undoubtedly an extremely difficult task. Therefore, the IOLS 
has undergone two pilot study and modifications.  
 
There are 3 versions of the questionnaire, version 1 and 2 has gone through pilot 
testing. It has been compiled, reviewed and culled for redundancy. After deleting or 
editing some questions, version 3 was created. Version 3 will be used in this study.  
 
The version 1 underwent pilot testing in June 2016. It surveyed 417 US students 
aged 16 – 18. After the results were analysed, questions 6 and 45 were deleted after 
accounting for range of appropriate difficulty (too easy or too hard) and response that 
were driven by something other than Ocean Literacy. Based on this study, version 2 
was created which better aligned with the concepts of ocean literacy.  
The version 2 underwent same testing from August 2016 to October 2016. It 
surveyed 6971 students aged 16 – 18 from different countries, majority of them were 
from the US and Taiwan.  From the result obtained, additional 4 questions were 
deleted, they are questions 5, 28, 29 and 31. This was done because these 
questions assessed only declarative knowledge or factual recall which wouldn’t 
reflect their ocean literacy. It also had inconsistent construction of distractors, with 
spurious words, inconsistent distractor length, or contain words like “never” or 
“always” that often indicate that these are not the correct answer.  
 
Some questions were modified to create version 3. The reasons were: 
 

• To differentiate between low and high respondents. The concept that most of 
Earth’s surface is covered by the ocean is a defining idea in Ocean Literacy, 
but respondents’ ability to recall of the percentage does not indicate 
understanding of why this idea is so important to earth systems. Such 
questions were modified to be more conceptual.  

 
• To reduce the reading demand and improve overall clarity of the questions 

and options.  
 

• To minimize the effect of culture in the result. For instance, in the translated 
as well as the original English versions, distractors were used. However, 
some group, in this case Taiwanese respondents, were taught to ignore the 
distractors words like “always” and “never”. This would give inaccurate result 
and askew the data.    

 
Taking all these into consideration, the version 3 was created. It contains 44 
questions covering all 7 principals and 45 concepts of ocean literacy.  
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The attitude of the participants was measured by using the “Survey of ocean 
Stewardship (SOS)”. The survey consists of 15 questions which participants rated in 
the five-point Likert scale.  
 
2. Study design  
 
The principles and concepts were defined by the Ocean Literacy community as what 
students should know by the end of high school, hence the target audience for the 
IOLS is 16–18 year old students. 
 
Students completed an online survey that contained the IOLS, SOS, source of 
information, exposure to ocean related activities and number of hour spent learning 
about the ocean.  
 
In the end, there were 344 form 5 and 6 students from 3 schools. The participant 
consisted of both male and female as well as Chinese and Non- Chinese ethnicity.  
 
3. Data analysis 
 
Not all questions in the IOLS is a ‘question’, some are fill in the blank. Therefore 
‘item’ is used to refer to the ‘questions’. Some items needed respondents to select 
more than one response. In those cases, each response is scored separately and 
treated as a separate item. In every case, the response is scored as incorrect (0) or 
correct (1). Therefore, there were 74 unique items in the IOLS. 
The response of each participant was checked using excel and an ocean literacy 
score was given. A histogram of the score was created to get the mean and standard 
deviation. Other descriptive statistics, such as gender and ethnicity, was presented 
in a pie chart. Source of information of the students and number of time being 
exposed to ocean related activities were presented using bar graph and table 
respectively.   
 
Majority of the data was analysed using Statistical Package for Social Science 
(SPSS). Independent sample T- test was done to investigate the influence of gender 
and ethnicity on ocean literacy score. The SOS items were analyzed using Principal 
Component Analysis (PCA). Then Pearson correlation was performed on each 
component and ocean literacy score.  
 
Pearson correlation was performed between time spent learning about the ocean 
and ocean literacy score. The same correlation analysis was done between 
exposure to ocean related activities and ocean literacy score. Finally, the factor with 
biggest effect on the ocean literacy was identified.    
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Result 
 
1. Gender and ethnicity 

 
There were 344 participants in the study. 46.2% of them were males and 53.8% 
were females. Of the 344, 13.7% were of Chinese ethnicity and 86.3% were of Non- 
Chinese ethnicity.  
 

Fig 1) Gender and Ethnicity of the participants 
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2. Ocean literacy score 
 

The ocean literacy score of the students were calculated and a score was given. The 
full mark was 74. A histogram was created using SSPS. The graph follows a normal 
distribution curve. The mean and standard deviation of the score was 26.8 and 8.5 
respectively. The minimum score was 10, only one student had this score. The 
maximum score was 49, only two students had this score. Table 1 in the appendix 
shows details of the score and frequency of the score.  
 

 
 

 
 
 
 
 
 
 
 

Fig 2) Histogram of the ocean literacy score of the participants 
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3. Gender and ocean literacy score 
 

The effect of gender on ocean literacy score was determined using independent 
sample T- test. The mean score of male and female was 27.1 and 26.7 
respectively. The standard deviation was even closer at 8.69 for males and 8.34 
for females. This result was not significant as shown by the P value of 0.656. 
Therefore, gender does not influence the ocean literacy of the participants.  

 

Fig 3) Bar graph showing the number of male & female participants 
with their score mean and standard deviation.  

 

Fig 4) Independent sample T- test of ocean literacy score and gender of the 
participants  
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4. Ethnicity and ocean literacy score 
 

Similar to gender, the effect of ethnicity on ocean literacy score was determined 
using independent sample T- test. The mean score of Chinese and Non- Chinese 
were almost the same 26.9 and 26.8 respectively. The standard deviation was at 
9.06 for Chinese and 8.4 for Non- Chinese. This result was not significant as 
shown by the P value of 0.919. Therefore, gender does not influence the ocean 
literacy of the participants. 
 

 

Fig 5) Bar graph showing the number of Chinese & Non- Chinese participants 
with their score mean and standard deviation.  

 

Fig 6) Independent sample T- test of ocean literacy score and ethnicity of the 
participants  
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5. Hours spent learning about the ocean per month in the past year 
 

The students were asked “In the past year, how many hours per month did you 
spend learning about the ocean?”. Students had to select between six options 
(which were: 0, >1, 1-2, 3-5, 6-8, 8<). Pearson correlation analysis was performed 
to investigate the relationship between time spent learning about the ocean an 
ocean literacy. The analysis shows correlation coefficient of 0.143 and P value of 
0.008. This shows that the correlation strength is small but positive and 
statistically very significant.     

 

 
Fig 7) Correlation between time spent learning about the ocean and ocean 
literacy of the participants.  
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6. Source of information 
 

A simple bar chart of the participants source of obtaining information about the 
ocean was created. The chart is in descending order.  
The data collected on participant’s source of information shows that school is the 
source of information for 262 participants. Technology and internet is also popular 
source of information with 221 choosing internet/ social media, 203 choosing 
documentary and 145 choosing movies. Only 24 chose conservation activities as 
their source of information.  

 
Interestingly, although school is the most popular source of information, school extra-
curricular activity was chosen by only 49 participants. Other source of information 
with frequency less than a hundred were: popular science/ ecological books (95), 
parents (81), water sport experience (73), storybooks/ novels (69) and magazine 
(47).    

 
 

Fig 8) Source of information of the participants 
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7. Principal Component Analysis (PCA) of SOS items 
 

Components of SOS items 
PCA was performed on the SOS items. It consisted of 15 statements that 
participants had to rate in 5 point Likert scale. The PCA resulted in four 
components with percentage variance of 30.38, 16.44, 8.54 and 6.69. After further 
analysis, it was found that component 3 and 4 is insignificant and in fact all 
statements are under components 1 or 2.    

 

Fig 9) Components of SOS items 
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Component 1 
 
There were 10 statements under component 1. After analysis of these statements, 
it was found that component 1 refers to biocentric and eco-centric thoughts 
towards the ocean.  
 
The relationship between the statements under component 1 and ocean literacy 
score was analyzed using Pearson correlation. The correlation analysis shows 
that component 1 and ocean literacy score are positively correlated. The 
correlation is of small to moderate strength but statistically significant.   

 

 Fig 10) Component matrix of 1  
   

Fig 11) Correlation between statements of component 1 and ocean literacy score 
 
 



 15 

Component 2 
 
There were 5 statements under component 2. After analysis of these statements, 
it was found that component 2 refers to anthropocentric thoughts towards the 
ocean.  
 
The relationship between the statements under component 2 and ocean literacy 
score was analyzed using Pearson correlation. The correlation analysis shows 
that component 2 and ocean literacy score are negatively correlated. The 
correlation is of small to moderate strength but statistically significant.   
 

Fig 12)  Component matrix of 2 
 

Fig 13) Correlation between statements of component 2 and ocean literacy score  
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8. Exposure to ocean related activity 
 

The students were asked how often they have been exposed to ocean related 
activity in the last year. More than half the participants had never been to 
ecological marine field trip or marine conservation activity. 51.0% of the 
participants had gone to the beach 1-3 times but 38.5% had never swam in the 
last year.  

Fig 14) Table showing how often participants were exposed to ocean related 
activities.  

 

Discussion  
 
Ocean literacy score 
 
This study revealed a mean ocean literacy score of 26.8 out of 74. This score gives 
an average of 36.2%. The lowest was 10 / 74 by a single participant which is only 
13.5%. The highest score was by two participants with a score of 49 / 74, which is 
66.2%.   
 
There is currently no literature defining what score is considered a pass. Most of the 
study conducted only investigates the following:  

• The level of difficulty of the items in IOLS  
• Comparison between different age group 
• Comparison between different countries/ regions 
• Comparison between different principals of IOLS  
• By using a different instrument than IOLS 

(Mogias, et al.,2019, Guest, Lotze & Wallace 2015, Tsai & Tsang, 2019) 
 
So far, no study has defined which score is considered a “pass”. However, it is still 
worth reporting the scores of the participants in this study. If the general approach of 
50% (in this case 37 / 74) being a pass is considered, then only 53 participants 
would have “passed” while 291 of them would “fail”. If the approach of 40% (29.6 / 
74) being passing rate is considered, then 117 participants would “pass” while 227 

 Go to 
the 
beach  

Visit ocean 
exhibition  
(eg: Ocean park) 

Ecological 
marine 
field trip  

Water sport  
(eg: 
swimming) 

Participating 
in marine 
conservation 
activity  
(eg: beach 
clean-up) 

Never  14.3% 27.6% 60.2% 38.5% 68.5% 
1 – 3 times 51.0% 54.9% 29.8% 28.6% 20.6% 
4 – 6 times 19.1% 13.8% 5.6% 17.7% 5.6% 
7 – 9 times 7.2% 3.4% 3.4% 8.4% 4.4% 
>10 times 8.4% 0.3% 0.9% 6.8% 0.9% 
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would “fail”. Even in the best case scenario that was considered, only 34% of the 
participants would be considered to have pass.  
 
 
Gender  
 
The independent sample T- test done on gender and ocean literacy has a P value of 
0.656, this is not a significant number. Therefore, it can be concluded that gender 
does not affect the ocean literacy score of the participants.  
 
However current literature on gender an ocean literacy score has conflicting findings. 
For instance, Tsai (2019) and Kurtay (2018) found that females scored statistically 
higher than males. Whereas other studies found the opposite (Stelle et al., 2005, 
Guest et al., 2014). Meanwhile, Mogias et al., (2019) found no significant difference 
between the genders.  
 
This difference may be due to different surveyed population. Tsai had surveyed 
senior secondary school students from different regions of Taiwan. Kurtay had 
surveyed high school students from an elite school in Turkey. Stelle et al had 
surveyed citizens of different age group and Guest et al surveyed students from 
public school in Canada. The age group, country, type of school etc were different. 
Hence this may be the reason for the difference in the result.  
 
The difference in result may also be due to gender gap in math and science 
education opportunities in different countries and population group.  
 
The reason for gender not affecting ocean literacy in this study may be because the 
students all went to schools with a local curriculum.  
 
 
Ethnicity  
 
This study only looked at Chinese and Non- Chinese population. Although the group 
of “Non- Chinese” consisted of different nationalities, it was generalised as one 
group called “Non- Chinese”. The independent sample T- test done on ethnicity and 
ocean literacy had a P value of 0.919, this is not a significant number. Therefore, it 
can be concluded that ethnicity does not affect the ocean literacy score of the 
participants  
 
However, it should be noted that the percentage of Chinese participants in this study 
was only 13.7%. This result may not be representative of the whole population. For 
future study, there should be close to equal number of Chinese and Non- Chinese 
participants for a more accurate representation.  
 
Some studies that were conducted with different nationalities aims to investigate the 
ocean literacy of participants when compared to distance they live away from the 
coastline (Mogias et al., 2019). Other studies uses a different instrument to measure 
ocean literacy (Leitão et al., 2018). However, these studies concludes that the most 
determining factor in participant’s ocean literacy is their access to education about 
the ocean and exposure to the ocean.  
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Source of information  
 
The data collected on participant’s source of information shows that school is the 
source of information for 262 participants. Technology and internet is also popular 
source of information. This may be due to interactive quality of internet and 
technology which allows participants to actively search for information (Leitão et al., 
2018).  
 
Interestingly, although school is the most popular source of information, school extra-
curricular activity was chosen by only 49 participants. Conservation activities was the 
least popular source of information. Extra- curricular activity in school and 
conservation activities could potentially be merged together for a more holistic 
approach to increase ocean literacy.    
 
Other source of information with frequency less than a hundred were: popular 
science/ ecological books (95), parents (81), storybooks/ novels (69) and magazine 
(47). This may be due to passive nature of sources such as books and novels 
(Leitão et al., 2018).  
 
Only 73 students chose water sport experience as their source of information. This 
may be due to having no opportunity to be involved in water sport. For instance, 
since late 2019 through early 2021, when this study was conducted, the schools in 
HK has periodically been suspended due to social movement and a global 
pandemic. Although, lessons were resumed via online means there has been 
significant disruption in the learning progress of students. Along with schools, public 
areas such as beaches, swimming pools and group activities were also suspended.  
 
All these disruption in the participant’s main source of information; school, and 
suspension of group field trips may also have contributed to the low ocean literacy of 
the participants.   
 
 
Exposure to ocean related activities  
 
The data collected on participant’s exposure to ocean related activity showed going 
to the beach and ocean exhibition, like ocean park and water sport, such as 
swimming, is the most popular ocean related activity for the participants. Alarmingly, 
participating in marine conservation activity and ecological field trip is the least 
popular with more than 60% never attending it last year.  
 
Once more, this may be due to the closure of public venues like swimming pool and 
beaches. The low level of participation in ecological field trip and conservation 
activities may be because of suspension of school and group activities and lack of 
opportunities.  
 
Although in this study, no correlation analysis was performed between the 
participant’s exposure to ocean related activity and their ocean literacy score, 
multiple studies have found that they’re positively correlated. For instance, Steel et 
al. (2005) found that “frequent visits to the coast has positive effect on both 
subjective and objective form of knowledge”. Other studies have found limited 
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interaction with marine environment showed “lower knowledge, greater pessimism 
and disinterest in sea areas” (Jefferson et al., 2014).  
 
This may be because exposure to ocean related activities is an interactive and 
engaging way to learn about the ocean. Often, the participants is learning without 
even realizing it. A study conducted in 2000 found that 91% of surveyed students in 
coastal British Columbia, Canada, reported learning about the ocean or seashore by 
‘doing things on or by the ocean’ (Cummings & Snively, 2000).  
 
Therefore, it can be concluded that exposure to ocean related activity and ocean 
literacy is positively correlated.  
 
 
Attitude and values 
 
PCA on SOS items resulted in 2 valid components. These components were (i) 
biocentric and eco-centric views and (ii) anthropocentric views. Correlation between 
ocean literacy and the first component was positive while the one between second 
component was negative. The correlation coefficient was small to moderate but 
statistically significant.  
 
This correlation corresponds well with theories on environmental stewardship 
(Hawthorne & Alabaster, 1999). Other research that was conducted also had similar 
findings (Guest et al., 2015, Mogias et al., 2015). Guest et al. (2015) found that 91% 
of the participants believed ocean is important for them. The study found that 
although the participants knew the economic value of the ocean, they value the 
ocean for recreational and environmental reasons more.  
 
Students who scored higher in the “knowledge” of the ocean had higher “value 
score”. However, even if there were some misunderstandings about the factual and 
objective knowledge about the ocean, the students expressed “a passionate 
response” about their views towards the ocean (Guest et al., 2015).  
 
Similarly, positive attitude towards the ocean is present regardless of the 
participant’s ocean literacy. A number of studies has explicitly reporting that increase 
in environmental knowledge leads to positive attitude towards the environment 
(Mogias et al., 2015). Therefore, educating the students about the ocean is 
important.    
 
 
Recommendations  
 
This study and countless others have found that ocean literacy is positively 
correlated with exposure to the ocean and positive attitude towards the ocean. 
Therefore, to improve ocean literacy marine education has to be the focus. Marine 
education includes both formal and informal education experiences.  
 
Formal curriculum 
This study found that more time spent learning about the ocean positively correlates 
with higher ocean literacy score. This study and other studies also found that high 
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ocean literacy is positively correlated with more positive attitude about the ocean. 
Since the main source of information for the participants was school, it is important to 
investigate the school curriculum.  
The Education Department Bureau states there are eight key learning areas. The 
curriculum documents of three key learning areas will be analyzed. They are science 
education and personal, social and humanities education.  
 
Science education 
In HK education system, science subject is taught as “General studies” in primary 
school, “Integrated Science” in junior secondary and “Elective” in senior secondary. 
The formal science education technically ends by the end of junior secondary 
because the “elective” is an optional course for students who want to pursue science 
subject. This means that if ocean science was taught more in depth in senior 
secondary, not all students would be able to learn it.  
 
The science education curriculum states that the aim is to: 

“Recognise the social, ethical, economic, environmental and technological 
implications of science, and develop an attitude for responsible citizenship and a 

commitment to promote personal and community health”.  
(curriculum document 1 page 17) 

 
To achieve this aim, there are 6 major learning elements that are equally important 
and interconnected. They are:  

1. Scientific Investigation  
2. Life and Living  
3. The Material World  
4. Energy and Change  
5. The Earth and Beyond  
6. Science, Technology, Society and Environment (STSE)  

(curriculum document 1 page 18) 
 
 
General studies curriculum (curriculum document 7) 
According to the curriculum there are six strands in general studies curriculum. 
Strand 2 is about people and environment which includes some topics about 
environment and its importance. For instance, students are taught the 
interdependence nature of all living things, the effect of weather on people’s lives 
and to conserve the environment.  
 
 
Junior secondary science curriculum 
The junior secondary science curriculum consists of 14 units.  
 
Unit 2 is on water and upon close analysis of the curriculum, there are some 
concepts about the ocean (curriculum document 2 page 22). They are: 

• The process of water cycle  
• Water purification 
• Water conservation and pollution  
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Unit 3 is on living things and it included some topics on biodiversity and conservation 
(curriculum document 2 page 28) such as: 

• Biodiversity  
• Effects of human activities on biodiversity  
• Conservation  

 
These were the only topics related to ocean and environment that would be taught to 
the students before they have option to not continue science education. The unit 2 
and 3 would also be taught in form 1 when the students are relatively young hence 
may not understand the implication of decreasing biodiversity or the importance of 
the ocean.  
 
 
Senior secondary Biology curriculum (Curriculum document 3) 
The biology curriculum consists of 6 units.   
 
In unit 2 there is a subtopic about biodiversity and evolution. In unit 3 there is a 
subtopic about ecosystems. This subunit teaches a bit on different habitats like 
freshwater stream and rocky shore. Lastly, there’s an optional elective on applied 
ecology.  
 
The curriculum analysis shows that although the concepts of ecology and 
biodiversity is present, it is very superficial. Moreover, these content is not being 
taught to the students who choose not to pursue biology.   
 
 
Senior secondary Chemistry curriculum (Curriculum document 4) 
The biology curriculum consists of 14 units.   
 
Unit 1 is about “planet earth” which has subtopic “the ocean”. This topic is more 
about the composition of water, extracting materials from the ocean and testing for 
salts. Apart from this, there is no content taught about the ocean.  
 
 
Personal, social and humanities education 
The subjects under this key learning area are only for senior secondary students if 
they wish to pursue it. It is also not available in all schools in HK. 
 
 
Ethnics and religious study  
In the subject of ethnics and religious study, there is a topic called “environmental 
ethnics” (Curriculum document 5 page 11). Under this topic the students will be 
taught pollution and consumerism, exploitation of the environment, biodiversity and 
conservation and global village and sustainability. The curriculum document does not 
explicitly mention teaching about environmental ethics with regard to the ocean.   
 
 
Geography (Curriculum document 6) 
In terms of teaching about the earth, environmental problems and solutions, 
geography seems to be the most equipped. This subject includes topics such as 
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“living with our physical environment”, “facing change in the human environment” 
and “confronting global challenges”. There are subtopics like weather system and 
building sustainable cities. Moreover, there is also a field trip for students to put their 
knowledge to use.  
 
However, it should be noted that geography is an elective like biology and chemistry 
which not all students would want to study. Hence, they will not learn about these 
topics.  
 
After the analysis, it can be concluded that the formal education surely needs a 
reform to teach more about the ocean and the environment in general. The most 
alarming aspect of this result is that not enough content is taught when all students 
are required to study specific subjects.  
   
 
Informal curriculum 
 
Hands- on learning experiences such as field trip, being exposed to the ocean and 
experiential learning is equally important. Studies in environmental morality 
consistently reports the significant influence of direct personal experiences with 
nature in developing positive attitudes, values, and behaviours towards the 
environment (Greely, 2008).  
 
A study found that teens participating in the Oceanography Camp for Girls had 
strong positive attitudes about ocean, stewardship, and the environment. They 
retained these positive attitudes up to 3 months after the camp and most were willing 
to act on their feelings to actively engage in ocean stewardship activities (Greely, 
2008).  
 
This study found that ecological field trip and conservation activity is the least  
popular way students learnt about the ocean. This surely needs to be improved for 
the participants to care about the ocean and environment. Making use of already 
popular method of learning, like internet and technology, is another effective way to 
increase ocean literacy. Schools can have activities such as “ocean awareness 
week” where the importance and risk faced by ocean is taught to the students.  
 
As the decade (2021-2030) of United Nation’s decade of Ocean Science for 
Sustainable Development has commenced the environmental impact on marine 
environment and rest of the natural world is increasing. Therefore, it is perfect time to 
highlight the importance of marine environment through marine education. Marine 
education can invoke wonder and fascination with nature, in turn nurturing positive 
behaviours and attitudes toward the ocean (Winks et al., 2020).  
 
While the aim of the informal curriculum would be to create individuals who are 
concerned about marine environmental issue, the larger question is how can we 
create individuals who are concerned about the environment in general? Surely, the 
answers lies in robust formal and informal education curriculum.   
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Limitation and further studies 
 
The biggest limitation of this study is the small sample size which may not represent 
the entire population. The number of Chinese participants were limited and did not 
contain other population group such as parents, teachers and civil servants.  
 
To bridge this gap and have a better understanding of ocean literacy in general 
public and hence how to improve it, some further studies are suggested. A study with 
participants of different age group to get general idea of ocean literacy. Ocean 
literacy of current and preservice teachers to assess their ability to teach about the 
ocean. And Lastly a comparative study before and after students have received 
some intervention.  
 
 
Conclusion 
Ocean is a dominating feature of our planet and it encompasses every life on earth. 
One cannot understand plate tectonics without seafloor spreading, the climate 
system without the ocean’s role in it, productivity without marine photosynthesis and 
chemosynthesis and biodiversity without marine ecosystem. Therefore, 
understanding the ocean is essential to understanding and, thereby, protecting our 
planet (Mogias et al., 2015) 
 
However, this study found an average score of less than 50% in the IOLS. This 
finding adds to a growing list of studies that discovered low level of OL in countries 
such as Canada, The US, The UK, South Africa, New Zealand & The Netherlands 
(Guest & Wallace, 2015).  
 
Exposure to marine environment and positive ocean stewardship was found to be 
positively correlated with student’s ocean literacy. Since, school was the most 
popular source of information for the students, it is important to teach about it in 
school. However, it should be noted that learning does not happen in vacuum and an 
individual’s environmental literacy is result of many attributes: formal education, 
ecological knowledge, socio-economic knowledge, knowledge of environmental 
issues, skills and environmentally responsible behaviour (Mogias et al., 2015).  
 
Therefore, apart from modifying the school curriculum, a wider community outreach 
and awareness should be established. It is difficult and a long process. But it can be 
achieved by continuous cooperation between formal and informal education 
facilities as well as commitment of research institutes, authorities, decision makers 
and stakeholders (Niedoszytko et al., 2019). 
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Appendix 1: Ocean literacy score 
 

SCORE 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
Valid 10.00 1 .3 .3 .3 

12.00 2 .6 .6 .9 
13.00 6 1.7 1.7 2.6 
14.00 7 2.0 2.0 4.7 
15.00 6 1.7 1.7 6.4 
16.00 13 3.8 3.8 10.2 
17.00 9 2.6 2.6 12.8 
18.00 14 4.1 4.1 16.9 
19.00 17 4.9 4.9 21.8 
20.00 14 4.1 4.1 25.9 
21.00 23 6.7 6.7 32.6 
22.00 13 3.8 3.8 36.3 
23.00 16 4.7 4.7 41.0 
24.00 10 2.9 2.9 43.9 
25.00 17 4.9 4.9 48.8 
26.00 13 3.8 3.8 52.6 
27.00 19 5.5 5.5 58.1 
28.00 8 2.3 2.3 60.5 
29.00 19 5.5 5.5 66.0 
30.00 9 2.6 2.6 68.6 
31.00 15 4.4 4.4 73.0 
32.00 10 2.9 2.9 75.9 
33.00 8 2.3 2.3 78.2 
34.00 6 1.7 1.7 79.9 
35.00 10 2.9 2.9 82.8 
36.00 6 1.7 1.7 84.6 
37.00 5 1.5 1.5 86.0 
38.00 8 2.3 2.3 88.4 
39.00 5 1.5 1.5 89.8 
40.00 4 1.2 1.2 91.0 
41.00 4 1.2 1.2 92.2 
42.00 7 2.0 2.0 94.2 
43.00 7 2.0 2.0 96.2 
44.00 4 1.2 1.2 97.4 
45.00 2 .6 .6 98.0 
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46.00 3 .9 .9 98.8 
47.00 1 .3 .3 99.1 
48.00 1 .3 .3 99.4 
49.00 2 .6 .6 100.0 
Total 344 100.0 100.0  
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Appendix 2: SOS  
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Appendix 3: IOLS 
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