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Abstract. The purpose of this study was to analyze students' environmental care
attitudes towards coral reef ecosystems through the implementation of coral reef
comic media in West Nusa Tenggara. This research was a quasi-experimental study
that adopted and modified separate sample pretest-postest designs. Two pilot schools
originating from Sumbawa Regency, namely SMAN 1 Alas and SMA
Muhammadiyah Alas were randomly selected with a total of 50 students. Attitudes of
students’ environmental care is collected through a questionnaire. Scores on the
questionnaire were then converted into percentages then analyzed by using paired
sample t test to see differences in students’ attitudes before and after treatment at
each school, and independent sample t-test to see differences in student attitudes
between observational schools. The results showed that (1) there were differences in
the attitudes of students before and after being treated using the coral reef comics
media in each observation school (p <.05), and (2) there were differences in the
attitudes of students’ environmental care between the two observation schools (p

<.05). Based on the results of the study it can be concluded that (1) the
implementation of coral reef comic media can increase students' positive attitudes
about the environment especially the coral reef ecosystem, (2) students at schools that
are geographically close to the coast tend to have a higher caring attitude than
students at schools whose geographical location is far from the coast.

Introduction

The attitude of environmental caring becomes an important part of education. The attitude of caring
for the environment is an attitude to protect and prevent environmental damage [1], develop efforts to
repair natural damage that already happened [2]. and take actions to preserve the environment for
sustainable development [3]. Environmental care is a character [2] and is very important in growing
knowledge and awareness and attention to the environment [4]. Environmental care attitude is needed
to reduce the possibility of damage to the environment [3], [5], reduce environmental problems [6].
and instill a sense of responsibility to the environment [7].

Cmnem from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
’ BY of this work must maintain attribution to the author(s) and the title of the work. joumal citation and DOI

Published under licence by IOP Publishing Lid 1




The Ist International Conference on Education and Technology (ICETECH) 2019 IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1464 (2020) 012028  doi:10.1088/1742-6596/1464/1/012028

Environmental care will indirectly have an impact on the preservation of natural resources
because the attitude of caring will foster positive behavior towards the environment. The current
attitude of caring for the environment is very much needed in dealing with environmental problems
that are being faced by the Indonesian people, one of which is damage to coral reef ecosystems. The
coral reef ecosystem is one of the leading resources [8] and is an asset owned by the Indonesian
people [9]. Giyanto [10] report in 2017 revealed that 35.15% of Indonesia's coral reef ecosystems
were severely damaged. The results of other studies also revealed that there was damage to coral reef
ecosystems in various regions in Indonesia such as in Gili Indah, West Nusa Tenggara Province [11],
[11]1[12], Raja Ampat, West Papua [13], [14], Karimunjawa Island, Central Java [15], Kupang Bay,
East Nusa Tenggara [16], and South Sulawesi [17]. Damage to this coral reef ecosystem needs to be
addressed because the cause of the damage is not only due to nature but also due to human activities
[18].

The environmental damage by human activities is caused due to lack of awareness in
protecting and preserving the environment. Therefore, the attitude of caring for the environment
becomes very important in the growing awareness of the environment. One way to provide a good
understanding of the environment can be done through education [2]. Students as part of the
education community must get environmental education to change behavior and ways of thinking, so
they can be a savior of future environmental damage [19]. This environmental education model can
be in the form of instilling environmental attitudes that need to be applied as early as possible to
students [20]. Efforts to improve students' attitudes to care for the environment can be done through
the implementation of learning media that can be intrigning and interesting for students [19], one of
which is comic media.

The use of comic media in learning can develop literacy, critical thinking, problem solving
and creative activities of students [21], comic media can inspire students to take responsible actions
and provide solutions to environmental problems both locally and globally [22]. Recent research
results reveal that the use of comic media can improve learning outcomes and attitudes to care for
students' environment [23]. The use of comic media in this study is different from previous studies.
The comic media that is developed is about Indonesia's superior resource, namely the ecosystem of
coral reefs. Therefore, the results of this study will not only strengthen previous research but also will
reveal how students’ care attitudes related to coral reef ecosystems in Indonesia. This article
describes the results of the implementation of comic media and their influence on students'
environmental care attitudes.

Methodology

This study adopted and modified the separate sample pretest-posttest design [24]. The subjects of this
study were high school students in Sumbawa [sland, West Nusa Tenggara Province, namely SMAN 1
Alas and SMA Muhammadiyah Alas. The two experimental schools were chosen randomly with the
total number of students of 50 people. Both schools were given the same treatment, namely using
coral reef comic media. The attitude of environmental care is collected through a closed questionnaire
consisting of 25 statements that have a score of a range of 1-4. Scores on the questionnaire were then
converted into percentages [25]. To see differences in students' attitudes before and after treatment, a
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paired sample t-test analysis was performed [26], while to see differences in student attitudes between
observational schools a independent sample t-test [27] was conducted.

3. Results and Discussion
To find out the difference in students' environmental care attitudes before and after treatment, a
paired sample t-test was conducted. But previously the normality and homogeneity of data had been
tested as a prerequisite test. The results of the analysis of normality and homogeneity of the data are
shown in Tables 1 and 2 while the results of paired sample t-tests are shown in Table 3.

Table 1. Data normality test results

Kolmogorov-Smirnov

Variable School statistic df sig
Student’s g AN 1 Alas 134 31 164
attitude

SMA Muhammadiyah 170 19 150

Table 2. Homogeneity of variance test results

Levene statistic df sig
Student’s attitude Based on Mean 989 48 325
Based on Median 654 48 423
Based on Median and with adjusted df 654 47997 423
Based on trimmed mean 975 48 328

The results of the analysis in Table 1 show that the probability value is greater than 0.05 (p>
005), this shows that the data of students' environmental care attitudes for the two schools of
observation are normally distributed. The same results are also shown in Table 2 which reveals that
the probability value is greater than 0.05 (p> .005) which means that students' environmental care
attitude data has a homogeneous variance for both school observations. After conducting a normality
and homogeneity test, the next step is to do a paired sample t-test (Table 3). A paired sample t-test
analysis was performed to determine whether there were differences in student attitudes before and
after treatment using coral reef comics was given.

Table 3. Paired sample t-test results

. Standart Std. Error  Sig (2-
School Variable N ' a Deviation Mean tailed)
SMAN 1 Alas Pretest-postest 31 5445 30 7.05859 126776 000
SMA Muhammadiy ah  Pretest-postest 19 -3.188 18 10.86520 249265 005

The analysis results in Table 3 reveal that the probability value is smaller than 0.05 both for
SMA 1 Alas (p = 000 <.05) and for SMA Muhammadiyah Alas (p = .005 <.05). These results
indicate that there are differences in the attitude of students before and after treatment using coral reef
comic media where the average value of environmental care attitudes of students after being given
treatment is higher than before treatment was given to the two experimental schools. This results
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revealed that the intervention of coral reef comic media in learning could increase students' caring
attitude towards reef ecosystems coral.

Several factors are thought to be the cause of the increase of students' attitude of environmental
care after being treated using coral reef comics media, i.e. First (1), comics are arranged with material
levels ranging from the simplest to the most complex material and adapted to students' cognitive
levels. This is important to make it easier for students to understand the structure of comics and the
content contained there in [28]. By delivering learning that is done clearly, coherently, and
interestingly, it will make learning communication to the maximum [29]. Second (2), the coral reef
comics media is presented contextually, so that the material in the comics is a representative picture
of the conditions that occur in the field. The content aspect in comics also gets a model of green
education through the presentation of real problems and alternative solutions in solving these
environmental problems, so it can encourage positive students’ attitudes towards the environment.
Third (3), comics are arranged with attractive drawing designs and are easily understood by students.
This is important so students are motivated in learning [30], the learning atmosphere is more fun and
makes students learn more actively [31].

To find out the differences in students' attitudes in each school of observation, an analysis of
the independent sample t-test is shown in Table 4.

Tabel 4. Independent sample t test result

Levene’s Test for Equality

Variable Of Variances t-test 1;(1r Equality of Means
Student’s F Sig. t Df e Std. Error  Sig (2-
attitude 989 15 3008 ag  Difference  Difference  tailed)

5.99066 153277 000

The results of the analysis in Table 4 revealed that there were differences in student attitudes in
the two trial schools. Furthermore, these results revealed that the mean attitudes of students at SMAN
1 Alas (mean = 85.81) were higher than that of SMA Muhammadiyah Alas (mean = 79.81). A
temporary assumption that causes differences in student attitudes in the two trial schools is a
geographical location. SMAN 1 Alas is a school located close to the coast, while SMA
Muhammadiyah Alas has a geographical location far from the coast. Because the location of the
school is close to the coast, students can have better knowledge about coral reefs compared to other
schools located far from the coast. However, further research is needed to prove and strengthen this
assumption.

Conclusion

Based on the results of the study, it can be concluded that there are differences in the attitudes of
students before and after being given treatment using coral reef comics media at the two observation
schools. This indicates that the implementation of coral reef comic media can enhance students'
positive attitudes about the environment. Besides, students at schools that have a geographical
location close to the coast tend to have a higher caring attitude than students at schools whose
geographical location is far from the coast.
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