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Abstract: Despite the marine ecosystems’ importance, the anthropogenic
actions have been impacting these environments negatively. However, these
impacts could be mitigated through Environmental Education (EE), which is
able to change behaviors that are harmful to the environment. This study aimed
to describe environmental perception of the majority population in Minas Gerais
state, in order to provide subsidies for marine environmental education's
promotion. The methodology adopted was through questionnaire's application
via Google forms. The studied subjects totaled 122 people over 18 years old,
although they had conceptual domain, they showed an utilitarian tendency
about marine resources.
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Resumo: Apesar de toda a importancia dos ecossistemas marinhos, eles vém
sendo impactados negativamente. A Educacdo Ambiental (EA) marinha,
embora escassa no pais, é capaz de mudar esse quadro. O presente estudo
objetivou descrever a percepcado ambiental da populacdo de maioria do estado
de Minas Gerais, com a finalidade de fornecer subsidios para a promocéo da
EA marinha. A metodologia adotada foi a aplicacdo de um questionario via
Google forms. Os sujeitos estudados perfizeram 122 pessoas maiores de 18
anos e embora tenham apresentado dominio conceitual, evidenciaram forte
tendéncia utilitarista dos bens naturais marinhos.
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Introduction

Marine environment constitutes approximately 70% of all earth surface,
and besides being interconnected, the oceans are divided in four big basins:
Pacific Ocean, which is the deepest and biggest one; Atlantic, which bathes
Brazilian coast; Indian Ocean and the Arctic Ocean, which is the smaller and
shallowest among the others (CASTRO; HUBER, 2012).

It is important to highlight that many species of animals and plants
discovered until now belong to the marine environment, which shows that the
oceans shelter a wide biodiversity. (FELICIO et al., 2012). In addition to being
home of a wide range of species, they also provide life support on Earth, due to
the fact that the oceans are responsible for absorbing the carbon dioxide in the
atmosphere, mitigating the impacts caused by the greenhouse effect, in
addition, ocean waters after evaporating are responsible to replace other water
bodies by precipitation (CASTRO; GRASSI, 2001; HUBER, 2012; CAMPOS;
JARDIM, 2003). Furthermore, the seas have always been of extreme economic
and cultural importance for the mankind, being responsible for several activities,
such as: Fishing, tourism, leisure, transport and not least important, food
resources (BARROS-PLATIAU et al., 2015). The marine resources are also a
big ally when it comes to human health, since several scientific research in the
pharmaceutical field using marine resources enable the development of drugs
that can be used on treating numerous diseases. (FELICIO et al., 2012). It is
also noticeable that many economic activities related to the oceans provides
jobs every year what consequently develops the economy (SOUZA et al.,
2010).

Although even knowing marine environment’s importance, the oceans
are still suffering numerous impacts caused by anthropogenic actions. Such
impacts like pollution by dumping or marine overexploitation can bring
consequences to marine resources, cause irreversible damage to marine
populations, disturb fishing activities, and even cause problems to human health
(GODOI et al., 2003). Marine littering can also affect these environments'
aesthetics. In addition, this can cause economic issues considering that littering
would directly affect touristic areas (CALDAS, 2007).

It is important to highlight that the United Nations (UN), proposed in
2020 the Ocean Decade. The Ocean Decade aims not only making clear for
public the oceans' importance, but also to stimulate actions from public and
private spheres, thus aiming to implement actions for oceans' sustainability and
to value the ecosystem services provided by them (UNESCO, 2020). These
goals are very similar to those proposed by Environmental Education (EE),
which is an important tool when it comes to terrestrial and marine environments'
conservation. Environmental Education aims to modifying consumerist habits
and any other that may disturb de environment (PEDRINI et al., 2010).
According to National Environmental Education Policy - Law n° 9795 of 1999,
Article 1, Environmental Education can be defined as:
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Processes which the individual and the community build social
values, knowledges, skills, attitudes and competences aimed to
the environment’s conservation, a common good for the people,
essential to a healthy life's quality and its sustainability.

Furthermore, for EE activities to achieve their goals, it is essential that
they are based on well-defined and previously tested models (BERCHEZ et al.,
2007). Among these methods, we have the environmental perception.
Environmental perception can be defined as the way that the man sees the
environment according to his knowledge, culture, experiences, and emotions
(SILVA et al., 2002). Within this environmental perspective, it is important to
highlight that environmental perception is influenced by several factors like
individuals' ideology, gender, age, and financial condition. Therefore, each
person will show different perceptions about the environment (ASSIS et al.,
2020). Environmental perception is also responsible on guiding the educational
activities proposed by the EE, showing itself as an important tool when it comes
to conservation (PEREIRA et al., 2006). However, EE activities about the
marine environment are considerably scarce in the Brazilian coast (BERCHEZ
et al., 2005). Additionally, there is a great challenge when we talk about
protecting the environment, given the fact that there is a difference between the
individuals' values and perceptions about the environment's importance
(UNESCO, 1973).

Given the above, this study aimed to give a diagnosis about the Minas
Gerais population’s knowledge about marine ecosystems and their importance,
highlight if there are knowledge gaps on their Environmental Perception and
report the importance of Environmental Perception on the field of the marine
biology and how it can contribute to conservation and articulate the obtained
results with conservation and marine biology.

Theoretical reference

Several studies such as the one by Ursi et al., (2015) with Biological
Sciences' students, it was possible to observe that although they were
concerned about marine conservation, it can also be noted that many of them
thinks about the marine environment as a resource extraction source. We can
also see similar results in the study made by Katon et al., (2013), which was
made by questionnaire application at schools. The students associated marine
organisms to products manufacturing or also food purposes. With this in mind,
we can see that there is such a utilitarian point of view when it comes to the
marine environment, so, many people believe that the oceans are just a source
of resources or for human activities, such as fishing and sports.

Regarding biodiversity, there are several studies related to animals that
hold more aesthetic beauty, as we can see in the studies by Cardoso (2012),
Santos (2012) and Monteiro (2005). Consequently, it is noticeable certain
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scarcity of studies about other organisms, and when they occur, people often
have problems on identifying the animals (CARDOSO, 2012, FIGUEIRA et al.,
2017). It is also noticeable that population frequently have problems on
establishing relations with the marine environment (KATON et al., 2013; URSI
et al., 2015), or some claim that they have no relationship with the sea,
justifying that they live far from the coast. However, this relationship exists even
we do not live near coastal areas, since the oceans have a strong ecological
role and are capable to influence even distant places (CASTRO; HUBER, 2012;
ALBUQUERQUE et al., 2015). Concerning to Environmental Education, its
concept and objectives are not very clear to some people, since many say that
EE only has the function of providing information, which is not completely
wrong, but only providing information is not capable of inducing changes in
habits and attitudes (MARCATTO, 2002; URSI et al., 2009; PEDRINI et al.,
2012).

When it comes to people's perception about the impacts on marine
environment, it is usually notable that they tend to pay much more attention to
problems that cause aesthetic problems, since many of them are more
concerned about the discomfort that the garbage's presence may cause than
about the consequences that this can cause to the marine ecosystems (FILHO
et al., 2011). Undoubtedly, aesthetic impacts are a big issue which deserves
attention, however, in several studies, people are often unaware about other
types of anthropogenic impacts. Only in a few cases some respondents
reported bioinvasion, water temperature increases and sediment suspension,
but these elements are rarely mentioned (BROTTO et al., 2012; HEISSLER,
2018; KATON, 2015).

Materials and methods
Questionnaire application

To carry out the diagnosis, an application of structured scripts was
made, which were answered by the public (Most of Minas Gerais) using Google
Forms. The script had nine fixed choice questions about marine ecosystems
and environmental education's importance. Subsequently, the script ended with
two open-ended questions so that the interviewee could freely discuss marine
ecosystems in order to complement the fixed choice questions previously
answered.

Data analysis

The fixed choice questions' answers collected were organized in tables
using Microsoft Excel and counted using resources provided by the program
itself. And for the open-ended questions, the texts were included in a Microsoft
Word's file, and they were carefully read in order to divide them into categories,
so the qualitative data could be modified to quantitative data. On all data
analysis, simple percentage calculus was made.
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Results and discussion
Respondents’ profile

After completing the application via Google forms, there were a total
number of 122 responses, however, 15 were discarded due to the respondents’
age being less than 18 years old. It was observed a considerable difference
between participants’ gender, with 70 being female (65,4%) and 37 males
(34,6%). Between these two groups, it was observed a considerable difference
in their scholarly levels from higher education onwards, since most women are
attending or have attended higher education. In addition, it is observed that
most of the respondents are at least attending higher education, have already
completed it, or have a postgraduate degree, suggesting that most of them are
well-qualified people. (Figure 1).
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Figure 1: Individuals number according to scholarly level, age and states.
Source: The authors (2021).

The respondents’ age varied between 19 to 69 years old, however, a
higher frequency was observed between the first two groups: 19 to 25 years old
(50,4%), and 26 to 32 years old (19,6%). Most respondents reside in Minas
Gerais state (79,4%), but we also have other locations such as Rio de Janeiro
(11,4%), S&o Paulo (5,6%), Paraiba (5,6%), Parana (0,9%) and Goias (0,9%).
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Marine ecosystems concept

Most of the interviewees (73,8%) showed a proper point of view when it
comes to marine ecosystems' concept, therefore, choosing the option that cited
living beings and their relations between them and the environment, in addition,
the regions that suffer influence from sea waters. However, a significant number
of people (20,6%) defined marine ecosystems as the present organisms in the
sea, thus, excluding landscapes and the regions under the seawater's influence.
Only a small portion of the respondents (5,6%) excluded the species from this
concept, and none of them showed the utilitarian view, in other words, that
marine ecosystems are only for man's use, like resources’ extraction (Figure 2)
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Figure 2: Option's percentage value marked by respondents when they were asked about the
concept of marine ecosystems. Option 1: It is the set of animals and living beings present in the
marine environment. Option 2: Marine ecosystems are the landscapes and places that
encompass the marine environment, regardless of the species. Option 3: They are regions
under the seawater's influence and that encompass living beings, their interactions between
them and the environment. Option 4: They are coastal areas occupied by man which he uses
for his own benefit. Source: The authors (2021).

Even though most of the interviewees had an adequate point of view
about this concept, it is noticeable that there are some misconceptions. It is
believed that it is due to the fact that marine ecosystems receive little attention
in Brazilian territory from the point of view of environmental perception,
furthermore, it is worth emphasizing that marine Environmental Education is a
recent topic in the country that became more discussed only in the early 2000s.
(BERCHEZ et al., 2005; PEDRINI et al.,, 2013). Some studies show that an
inadequate perception of these environments can put the species at risk, so
reinforcing environmental education not only in coastal areas, but also is
regions far from the coast, are of extreme importance for marine environments'
conservation. (AMARAL; JABLONSKI, 2005).

Revbea, Sao Paulo, V. 16, N° 6: 494-510, 2021.

revista brasileirg

499

educaczéo
ambiental



revista brasileira

educadgeéo
ambiental

500

Marine Environmental Education’s concept

About the Marine Environmental Education's concept, it was observed
that different from the marine ecosystems' concept, part of the interviewees
pointed out a utilitarian vision about the topic (10,5%), in other words, Marine
EE it is about our comprehension on which ways the man has been using the
resources provided by the sea (like food resources, mineral extraction). But this
is an inadequate point of view about this topic, considering that EE is about the
acquisition of knowledge, skills, and competences collectively aiming to
environment’'s conservation. Although the slight utilitarian tendency was
observed, the vast majority of the respondents presented an adequate concept
about the theme. (85,9%) (Figure 3).
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Figure 3 - Percentage value of the options marked by respondents when asked about the
concept of marine environmental education. Option 1: It is about acquisition about the marine
environment. Option 2: Marine environmental education is what should be taught in schools.
Option 3: Itis the comprehension about how the human being uses the marine resources, such
as food and minerals. Option 4: It is the knowledge's acquisition, skills, values and attitudes
aiming the marine environment's conservation.
Source: The authors (2021).

Only a small portion of the individuals defined the theme as only the
knowledge's acquisition about marine environment (1,8%) and as something
that must be taught at schools (1,8%). It is important to remember that in the
context of EE, the knowledge's acquisition should not be treated in an isolated
way, but in conjunction with other factors aiming environmental conservation, so
this point of view is partially inadequate. (MARCATTO, 2002). Despite not being
an adequate concept, we must emphasize the importance of dealing with this
issue in schools, since through Environmental Education is possible to raise
awareness among students in order to make them become people concerned
about the environment. (NARCIZO, 2009).
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Respondents' perception about the importance and influence of marine
ecosystems

Most of the respondents answered "yes" when asked whether they
believe that marine environment had any influence on their lives, and only one
of the interviewees believes that marine environment doesn't have any influence
on his life, however, there was no justification in the subsequent open-ended
guestions. About open-ended question number 10, a large number of answers
were observed containing elements such as: "Everything in nature is
interconnected.” or "Everything that happens at sea affects the planet as a
whole." Thus, we note that most individuals showed an integrative view about
marine environment (Figure 4). According to Reigota (2010), the integrative
view is which both natural elements and human-related elements interact and
somehow influence each other.
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Figure 4: Percentage value of the respondents' most cited elements when asked about the
importance and influence that the marine environment has on their daily lives.
Source: The authors (2021).

Following this integrative view, it is noticeable that people commonly
tend to have to an anthropocentric point of view about the marine environment,
so, they see the oceans only as source of resources extraction or for
recreational and touristic purposes (REIGOTA, 2010). It is noticeable that
people have certain tendency to have this point of view when it comes to the
environment, like evidenced by Pedrini and collaborators (2013), Rosa and
Maio (2018) and Albuquerque and collaborators (2015). Climate regulation and
oxygen production were frequently mentioned by respondents, 16,4% and
14,1% respectively. However, few people cited public health issues, but in some
answers were observed involving impacts related to food contamination due to
microplastic ingestion by marine animals.
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It was also noted that in some answers, the respondents had problems
when establishing relationship with marine ecosystems, justifying with the fact
that they live far from the sea, which makes sense, since most of the
respondents lives in Minas Gerais state (80%). These issues are expected
since similar results were reported in the studies of Rosa and Maio (2018) and
Albuquerque et al. (2015). Furthermore, it is known that in several
environmental discussions, marine ecosystems are often omitted, precisely
because of their certain distance from everyday life. Thus, it has been made
clear the need of Environmental Education actions aiming at making clear to the
community that the marine environment plays an important role in our lives
even though we are far from coastal areas. (URSI et al., 2009).

Respondents’ perception about marine impacts

Regarding the respondents' perception about the anthropogenic
impacts on the marine environment, almost 100% marked the options related to
oil spills and general pollution by solid waste (Figure 5). It is not new that oil
spills represent a serious problem for marine ecosystems, considering that
incidents with this substance have occurred all around the world, and even in
Brazil causing several damages to nature and economy (SZEWCZYK, 2006).
However, it is believed that part of the respondents' attention to the issue is due
to the oil spill that occurred in September 2019 on the Northeast coast, which
caused numerous damages to marine communities and was also responsible
for economic losses.
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Figure 5: Percentage value of options marked by respondents when asked about which impacts
they had any knowledge about.
Source: The authors (2021).
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Respondents also gave a big attention to general pollution by solid
waste, and like cited before, people tend to give more attention to impacts that
brings aesthetic problems to the environment (FILHO et al., 2011; SANTOS et
al., 2005). The same reason can be equally attributed to the attention given to
the oil spill issue.

Microplastics were the third most marked option by respondents as
shown in the graph (Figure 5), and these results coincide with the open-ended
guestions, since the vast majority of respondents believe that the impacts
caused in the oceans occur mainly due to improper disposal (Table 1). Among
the answers, several elements were mentioned, such as microplastic, oil spills,
sewage disposal and also residues resulting from capital goods. The
population's lack of knowledge and overexploitation of marine resources
received the same attention from the interviewees (25%), and only a small
portion attributed the problems to deforestation close to springs (6,3%).

Table 1: Percentage frequency and examples of categories referring to respondents' perception
about the main reasons for impacts on the marine environment.

Category Percentage frequency Examples
Improper waste disposal 43,70% “People do not care about
throwing their garbage into
the ocean.”
Lack of knowledge 25% “The lack of knowledge and

awareness has caused a lot
of damage to nature...”

Resources overexploitation 25% "The  overexploitation  of
resources, regardless of the
environment where it occurs."

Deforestation near springs 6,3% "It is still very common to see
many people throwing
garbage in rivers, deforesting
springs and areas close to
rivers and lakes...”

Total 100%

Source: The authors (2021).

It is not incorrect to say that these factors can bring countless problems
to marine environment, however, it is worth to remember that all marine impacts
are not caused only by a specific action, but by many factors. Among these
factors, we can mention the improper disposal of waste or substances (such as
sewage or chemicals), to problems related to greenhouse gases into the
atmosphere, that brings consequences on marine organisms and consequently
for humankind, such as sea level rise, ocean acidification, coral bleaching,
habitat loss, eutrophication and others (BOUWER, 2011). However, some of
these impacts showed low frequency and were little mentioned by respondents.
Only one of them cited problems related to noise pollution generated by
maritime traffic. About the anthropogenic actions consequences’, most
respondents were concerned about species' extinction and disturbance in the
food chain (Table 2). These two impacts were mainly associated with

Revbea, Sao Paulo, V. 16, N° 6: 494-510, 2021.

revista brasileirg

503

educaééo
ambiental



revista brasileira

edumdééo
ambiental

504

ecosystem issues and how this could affect marine communities. It is noticeable
that in this topic, the interviewees were more concerned about the environment
and not only with economic issues.

Table 2: Percentage frequency and examples of categories referring to respondents' perception
about how the impacts on the marine environment would bring us consequences.

Category Percentage frequency Examples
Species extinction 60% "There are animals that could
be extinct...”
Food chain 20% "Any ecosystem's destruction
could trigger drastic

consequences across the
entire food chain."”

Feeding 10% "If we throw garbage into the
rivers, they will go to the sea,
which will be contaminated by
objects that can kill the
animals and contaminate
humans whose eat fish and
other food that comes from
the sea."

Climate 10% “..the consequences are
more drastic in our climate as
it is already happening."”

Total 100%

Source: The authors (2021).

It has been noted that most respondents suggested measures to deal
with the impacts caused by human action. The most suggested measures were
those related to public interventions, such as habit change, awareness and
environmental education proposals (Table 3). Only one of the interviewees
mentioned the three basic steps in the environmental education process
(sensitize, raise awareness and mobilize), however, in other answers the
respondents only cited these steps dissociated. The environmental education's
processes are of great importance, so we are capable to build a society with
environmentally concerned individuals. Nevertheless, it is worthy emphasizing
that these three steps must occur one after another, and must not be
dissociated, since it is not possible for one to occur without the previous step
(SILVEIRA, 2003).
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Table 3: Percentage, frequency and examples of categories referring to the solution proposed
by respondents in order to reduce impacts on the marine environment.

Category Percentage frequency Examples

Habit change 22% "As long as people do not put
in practice actions for sea's
recovery, we are in serious
danger.”

Awareness 19,6% “...it is enough that everyone
is aware and respects the
environment as part of

themselves."

Environmental Education 16,3% “...with environmental
education, we can use the
resources of these

ecosystems in a sustainable
and non-harmful way."

Pessimistic point of view 14,7% "l think there is no way to
revert the impacts caused by
man...”

Garbage management 6,5% "...a better planning on the

recycling system so garbage
does not go into these
environments..."

Mitigation 6,5% " | believe that with mitigation
it is possible to revert the
situation!”

Forfeits 3,2% "The guilty ones must be held
responsible, inspected and
fined..."

New technologies 3,2% " | believe that we should use
new technologies on trying to
revert the damage already
caused..."

Public policy 3,2% "Human being is capable of
reverting the impacts, but
there is a need of behavior
change, political change and
protected areas expansion...

Research 3,2% "The human being is capable
to revert this situation through
research and development... "

Divulgation 1,6% " | wish that more public
channels like social media,
television and magazines
spoke more about how to
protect marine life.."

Total 100%

Source: The authors (2021).

A significant number of respondents presented a pessimistic point of
view when it comes to human impacts. Many justified this thought saying that it
is no longer possible to revert the caused damage, but some presented a less
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pessimistic point of view, claiming that we can mitigate the impacts previously
caused. Mitigation measures, forfeits and public policies were also suggested.
Such measures are indispensable in marine and terrestrial ecosystems'
conservation. However, it is vital that these actions come from different society's
spheres (FERNANDES; SANSOLO, 2013). Elements like inspection and forfeits
were in several answers, however, despite their great importance, these
measures are not always effective, and they need to be allied to environmental
education (MMA, 2010).

Conclusion

More than a half of respondents were female, including individuals
mostly between 19 and 32 years old. Most of the interviewees had high
education levels, and most of them are still studying or have attended to higher
education. Although most of them resides far from the coast (In the majority
being from Minas Gerais state), it is remarkable that they showed adequate
conceptions regarding marine ecosystems, marine environmental education,
and did not show difficulty on assigning importance and establishing
relationships with the sea, also associating it with climate regulation and oxygen
production. Only a small portion presented inadequate conceptions regarding
these topics, and we believe that this has relation with respondents' high
education levels.

The integrative point of view about the environment was the most
prevalent, however, the anthropocentric view about the marine environment
showed high frequency in the answers, like it was reported in other studies.
About the impacts, there was a higher frequency of answers involving general
pollution, such as solid waste, oil spills and microplastic. Factors related to
climate change received less attention, and like it was evidenced in other
studies, this is since pollution by solid or chemical waste often brings damage to
environment’s natural beauty, which usually draws more public attention
(BROTTO et al., 2012). However, unlike in other studies, some respondents
were also concerned about environmental issues and not only because they
feel uncomfortable with pollutants' presence.

Habit change, environmental education and awareness were the most
suggested solutions in order to reduce human impacts on the marine
environment. However, a significant number of respondents do not have a good
point of view about these issues, believing that the marine impacts are
irreversible. Measures not involving the public were rarely mentioned. Also, it is
known that the general public and especially the local communities are vital
when it comes to environmental conservation, thus, environmental education
interventions are of great importance for the community to understand their
context in which they are inserted in order to guide properly decision-making by
public authorities. But it is worth to remember that actions aiming environmental
conservation must come from various spheres of society, because we are all
dependent on the marine environment.
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